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PREFACEH

.
e primary purposes of this study were to establish baseline data relating
to tie cnvironmental knowledge and beliefs of Sta vear secondary pupils in
England and to oxamine relationships that migiht be of interest to teachers
and curriculum developers In environmental oducation.

The survey, which iavolved a total of 383 schools and over 11,000 pupils,
could not have been successfully completed without the cooperation of many
veople.  The authors are particularly indebted to the Chief Education
Dfficers and neadteachers who gave permission to conduct the survey in
scnools under their authority, to the theachers who administered the sur-
vey, to the pupils who responded to the questionnaires, and to Mr. K. G.
Forecast of the Dupartment of Education and Science who provided pre-
publication data necessary for the sample selection. Those deserving
special mention for their contributions to various aspects of this research
are: Dr. Robert W. Howe, Dr. Robert L. Steiner, Dr. Robert £. Roth, Aaron
Supowit, Maxine Weingarth, br. Ben Bohl, Dr. Cordell Perkes, Dr. Vivian
Byers, Dr. Brian Wallis and Keith Robinson. Thanks are also due to Bettye
Vicent and Sillian kichmond for typing the final document. ’

In tae interest of conserving space, some relevant aspects of the study
were deliperately omitted from this report. Those requiring more detail
should consult the following reference:

Richmond, James M. “A Survey of the Environmental
Knowledge and Attitudes of Fifth Year Students in
England”. Doctoral dissertation, The Ohio State
University, 1976.

This document provides a more extensive discussion of related literature,
copies of all letters sent to the Chief Education Officers and headteachers,
instructions for the cooperating teachers, a listing of panel members and
instructions to the critics of the instrument.

Any correspondence relating to this study should be addressed to the
authors as follows:

Mr. Ricnard F. Morgan

Preston Polytechnic School of Education
Chorley Campus

Union Street

Chorley, PR7 1lED

England

Dr. James M. Richmond
Mount Gravatt College of Advanced Education
P.O. Box 82

Mount Gravatt

Queensland, 4122

Australia 4
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ClinP'Puie

LAT=00DUCTION

Perspective

L recent years there nas been a growiag world-wide concern for tihe future
of manilad in tne face of a rapidly deteriorating human environment.
Attention nas peen focus:d oa the offects of pollution, the cxponential
qrowth off populations in manvy countries, shortage of food and widespread
famines, and the serious depletion of natural resources resulting from
spiralling doemands for cnergy and consumer products. These well-publicized
“nvirovamental problems have produced an increasing awareness tnat our
survival and wrosverity are dependent upon the finite resources and deli-
cate life-support systoms of “"space-ship earth”. Tne United Nations
reflected the global nature of tinis awareness and concern when, in 1972,
ic called the international Conference on the Human Environment in Stock-
noln and cnarged its members to "define what should be done to maintain
the earta as a place suitable for human life not only now, but also for
future generations." (138, p. 25)

sritain, as a higaly industrialized and densely populated country. has

uot been spared the deleterious environmental effects that commonly accom-
pany '"progress”. The beautiful countryside has been encroached upon by
motorways, airports, pylons, mining operations, and tne continuous spread
of cities and towns. The people have been subjected to crowding and

drbaa bligat, the discomfort and health hazards of air pollution, excessive
noise, traffic congestion and the unsigntliness of derelict land and
litter. In addition, the population has outstripped the supportive
capacity of domestic agriculture with tune result that Britain is dependent
upon other countries for about one-half of its food supply as well as many
industrial raw materials.

But these unfortunate side-effects tend to creep upon people slowly and
for the most part are reluctantly accepted as the price to be paid for
prosperity. sore dramatic occurrences are often necessary to stimulate
widespread concern and action. Perhaps events such as the notorious
London smog that was responsible for about 4000 deaths in 1952, the
tragedy of Aberfan on 21st October, 1966, in which 20 adults and 116
cinildren died under an avalanche of coal sludge from a mini.yg tip, and

the wreck near the Cornwall coast of the Torrey Canyon with its 117,000
tons of crude oil in March, 1967, were the catalysts required to generate
& general public awareness of the disasterous environmental consequences
that can result from inadequate stewardshnip.

Lrowing public interest in environmental matters during the 1960s gave rise
to a variety of institutions and bod.2s whose prime concern was environ-
mental conservation. These included tne Countryside in 1970 movement

which was instigated by the Duke of Edinburgh in 1963, the Conservation
Societz {1266), the Countryside Commission set up under the Countryside

Act of 1968, the Committee for Environmental Conservation {1969), Friends

10
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Arouasy political and legislative action, The Royal Commission on Environ-
Folluti.n. (2:71), and the Department of the Environment which was

of tne zarth (1:71) whos: objcctive was to restore environmental quality
r

croarted by the government in 1971 to assume rospensibility for all
funutions whizn affect the physical environment.

Yiab

dubrile statements also bugan to stress the ne:d for action to reverse tne
treed of eavirecumental degradation.  In its first report in February 1971,
e fwyal Commission on Environmental Pollution stated that

Failing deliberate measures to control pollutien and to repair
~ast damage, there 1s likely to bo a substantial deterioration
<fotha cavironment in the years aleal and the guality of life
La Hritaln will be correspondingly impoverished, despite an
dporarance ot greater affluence. ..

(Duoted oy R. W. Colton et al., 36, p. 7)

aivd Proime Minister £dward ideath is reported as saying in September 1969,

Tar protection of our lovely countryside and our glorious
woast, the prevention of pollution of our rivers and of the
4ir we oreathe, must be one of the highest priorities of
thie seventies. It is essential for any decent sort of
living, it 1s vital for proper recreation.

(Quoted by R. W. Coltonet al., 36, p. 6)
It is now generally accepted that environmental education can, and should,
itay an important role 'in developing a sense of environmental concern and
responsibility. Ideally, environmental education should aim "at produc-
inyg a citizenry that is knowledgeable concerning the biophysical environ-
mant and its associated problems, awarce of how to solve tnese problems,
a1d motivated to work toward their solution." (122, p. 10) At the inter-
national level, the importance of world-wide environmental education was
re:ognized in the Final Report of the International Working Meeting on
Lnvironmental education in the School Curriculum, organized in 1970 by
IUCN in cooperation with UNESCO. In its recommendations it stated tnat

The Working Meeting,

<onsidering the appropriat 1:-zlon being a necessary pre-
roquisite for improvemen® . nn _otal critical environmental
s1ltuation,

seing aware of the u: : ..t need for environmental teaching and
adequate training of 1 :iin¢ - arsonnel,
Suyj,:sts to the Governmen! . and their responsible educational

authorities as well as to the national education organizations:

L that through a reform of the total curricualum, the en-
vironmental education be int:uduced as an obligatory
and integrated component of the school educational
system at all levels;



2 Tt AT e ety o= b LamUeortLoe L dcliore training
Sl el R il oy envivoonmental  coisor-

VAT oY e L Te st trarnrnn ool bies,  dni velsd -

Yoo el other ccducational cstal Lislmonts involved in

(aoted oL WL rotton e Al 3, 0 1)

rmibar oy gt e aational lovel, mnch s

orortective aviyonawental odiecation in tae scaools.  Terence Gragory,

anlnont oaas Yecently boeen expressed

by}
Lol Sty acirtect o and Planndag OfCuoer of Coventry, said

Crere booa continaing and decpening neod no cmphasize the
Loy tancs ol educatlon in relation to conscrvation and tho
cavironmeat. Pooslcomast oo encouraged to have a real under-
standing of the causes and lmplications of env.ronm:ntal
mndcnge, and an understanding of the likely effects of an
Luade juats or negative policy towards conservation.  Educa-
tion will assist in enabling people to underscand tie conse-
Plonces of bl actions of individuals and of soclcty as a
wio b, and should generate a keen ruspect for tne cnviron-
moent, (41, ;.. 16

recent srowth of snvironmental Dducation in kEngland

The use of tive local enviromwnent for teacning children about their
surroundings and for specific learning activities anas long been the prac-
tice in Britisn schools. sSuch activities have usually been associated
witn recoynized scnool subjects such as biology and geography; with occa-
sional excursions, such as "nature walks” and visits to Aistorical or
industrial sites, being crqganized as a relief from classroom confinement.
However cnvironmental education as it is now commonly viewed, involving
analytical end cvaluacive activitices on topics and concerns ranging from
rural to urwan and lowal tc global, is a relatively recent phenomenon.

It is difficult to pinpoint when school environmental actizitie with
declared affective aims began. As carly as 1934 the gover.:ve: L. through
its Board of tducation, expressed the view that countryside . 3jucation was
not concerned witn vocational training of those who would earn their liv-
ing in the countryside but with "the various ways in which schools were
making the local environment contribute to the fasnioning of a good
general education." (17) However, it is probable that it was not until
the late 1940s and the 19Y50s, when tcachers in the new secondary modern
scnools (established by the 1944 Education Act) were exploring new curric-
ula for these schools, that affective aims avout environmental education
outcomes were first stated. Personal recollection of rural studies
gyllabuses at this time by one of the authors includes such aims as "to
develon an appreciation of the interdependence of living things"” and "to
premote ar. understanding of man's relationship to the natural environment™.

However as with most educational innovation in England, environmental
education becam. tirmly establisned in response to public interest and
social demand. Paralleling the changing public attitudes of the late

ERIC - 12
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-svs, cducators becams increasingly aware of the need to deal with
2nvironmental concerns in the school curriculum. The cmergence of
prutessional organizations such as The Society for Environmental Educa-
tisn (ises) and The Jational Association for Environmental Education in
LT (Eormerly The dational Rural Studies Association), reflected the
taplt o wnirrease in ointerest and activity in this field.

fro-ndll s nozed that the results of a survey conducted in 1973 by Ihe
cooasnrvation socivty indicated that by that time 25% of the secondary
czhwols in the United Yingdom had estavlished definite zourses in Environ-
mental Studies (13, p. 4)., Of the remaining schools, the majority claimed
boat tiry wnoladed environmental topics within the traditional subject

L0 ks s L gaonraphy, blology and rural studies. However the recent
dwolopment of pauslic examination syllabuses at both "0" and "A" levels

ot e seneral Certificate of Education should be an additional incentive
Ly wouly o offer specific environmental courses.

seed for the Study

Saepanancd oo L chool courses and cxamination syllabuses in this

ceneally e 01 of study has brougnt with it the need for extensive
7 !
S S NS & . w1 developrent.  This in turn has raised such basic

otioanoan oot toples should we included in the course syllabus?” and
Twia dooene students at this level already know, and wnat are their

thtit iy toward environamental issues?"  This latter question, which is
tportant ia entablishing the starting point and scope of the course, for
Phoo most snart has not been answered objectively by testing students in the
target population,  pRatner, educators involved in environmental curriculum
developrment bavse tended to ve subjective in deciding the content and
pethoods most surtuble for thelr prograames.

el B Morgan, beputy Dirvector of 'roject knvironment, comaentod on
Che Lomewnat antuitive approacs employed in developing this ambitious
NitiOtal programme:

Projret Dnvironment saw the answer to the problem of motiva-
tI?ﬁTZﬂ;:;Eriﬂ;zgﬂlccinq cxamples in which pupilg could sce
cowo ther tusaes affected toedr personal position so that tney
vaderstood wiat they had to gain or lose.  Great emphasis was
plazed on thog approach, and thic may be seen as an attempt
Loopragmatt cally begin studies at. v Laseline appropriate to
tape pupils’ pattern of past ideas and experionces. At best
T was achilevaed by trial and crror wacreby basclines were
crraved at o gubpectively, their accuracy being tested on the
clsle b tuoeen s abt motivating or failure to motivate the
cptla. However this was probably tne first timo a mujor
proegramne of curticoabun development o oenviromnental oduca=
bian nad cowght, direcrly or incidentally, o baseline of

T LOu Lperience,

G eonead cormuand cation Lo James o o hmond, April, 1974)

Phoo e cueanication e cRkpres cod thee eeed for o eotab b lshiing Mhae-
Poves inton ot tor develondn g tuare cibronal and reqional o curricula,

| 1:
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[nformatior cwoat. oo biren el e of and avritudes toward environ-
acntal mattors sl cF e g Startingg woint for Levisin Lrogrammes
Cosaran autee ciad boe ans Goowe b documenes o philodso hical explora-

toulis,
NoaLTae Tt OUner researcoe ryodn tae fleld of cenvironro 0l education
nave oAkl ressed simrlar sentinents regarding thee need roo cablisatng

faseilor data as a prere (aioste to curriculun developm ot for exangle,
Vowloer aad owan wrots tuat

Ao frrst sten toward credtiing sucn an cavironmeatal educa-
Lloa progran We must know what base we can build upon, what
Lo the status of students' knowledge and attitudes about the
cnvironfente (i) Jonfortunately tils question Lo not
reciveed nuch attentjon from rescarcnoers. (130, . 245)

Sued Dyersostated noat

Prior wurormation about getes o' omvironmental bnowledge and
attituds structures scems of o .l importance, especially in
a sttaation wn which coordinated or national curriculum
prlanning is contemplated. (%3, p. 1o)

Followig from wie preceding discussion, there is clearly a need for bhase-
Hine data that will oo uscful in developing offective regional and/or
national environaental education programmes; in England.  Providing this
information i a primary objective of the present study.

It 13 als0 aaticipated that the information gathered in the survey might
beowensficial tn other ways. Having cstaplished the baseline, any changes
Lo koo ledge and/or attitiudes may be measured by using the same instrument
at some later time, thus providing an indication ot the offectivenos., of
new cnviron@ental cducation programmes.  Inoaddition, an analysis of tan
data might well establisn corr lations octwersn environmental knowledge and
Attt Lade oot Rave orogramnge apa g cal LOns .,

looking beyond the soope of this report, the survey data may well be of
valbiae in follow-up studies. By uging items trom similar instruments
already applicd n the United states and Australia, it will be possible

tey compars tie relative cnvironmental knewledage wnd attitudes of American,
Artralian and FEnglish students.  Ag other countric: are surveyed, more
extensive cross=cultural comparisons can be made. s may tnen provide
some dasight anto the "exportabihity” of exiuting anvironmental oducation
eareioalbag,

Nlno, an Tooking to thee future, the data gencrated by this study and by
S lar surveys o anoa anber of othier countrics coull! provide the basis
tor developrng models for an international environmental cducation
vares ulam, weh o carriculunm wonld be in Keeping witio the roecommendo-
tions of the Unitod dations contfercae: on tae Hanan Bnvi ronment

e tiat tne Lecretary-General, the organizsations of the United
aatrons ayatem, cospeciagl by tiee Undted dations BLaucation,
Joerent i fie and Caltaral orguanidsation, and othar international
Apetze o concerncd, coaombld, after connultation and agrecment,
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take the necessary steps to establish an international
programme in environmental education... (133, p. 9)

Statement of the Problem

The purposes of this study were to establish baseline data relating to
tic environmental knowledge and beliefs of Sth year secondary pupils in
tngland, and to ascertain whether significant relationships exist

(a) between the environmental knowladge of pupils and selected
variables,

(b) betwaen the environmental attitudes of pupils and selected
variables,; and

(c) between the environmental knowledge level of pupils and their
attitude toward the environment,

More specifically, the study was designed to collect data that might assist
in providing answers to the following questions:

L. What is the current environmental knowledge level of Sth year
puplls in England?

[ ]

What is the current affective position of 5th year pupils in
England toward environmental concerns?

3. What do Sth year pupils currently perceive as the most serious
local and national environmental problems?

4. Are there significant relationships between environmental know~
ledgye and sex of pupil, type of school attended, sex composition
of school, school size and region of school attendance?

N,
.

Are there significant relationships between attitude toward the
environment and sex of pupil, type of school attended, sex
composition of school, school size and region of school
attendance?

6. Are there significant relationships between pupil perception of
environmental problems (both local and national) and sex of
pupil, type of school attended, sex composition of school,
school gize and region of school attendance?

7. Ara there significant relationships between pupil perception of
"source of environmental knowledge" and the level of e¢nviron-

mental knowledge or attitude toward the environment?

3. 13 thera a significant relationship between the level of
environmental knowledge and attitude toward the environment?

15




Null Hygothesesl

The following null nypotiieses were posited for testing:

1. There are no significant relationships between the level of
environmental knowledge and

(a) sex;

(b) type of school attended;

{c) sex composition of the school;
(d) school size; and

(e) region of school attendance.

9]

There are no significant relationships between expressed
attitudes toward the environment and

(a) sex;

(b) type of school attended;

(c) sex composition of the school;
(d) school size; and

{e) region of school attendance.

3. Tnere are no significant relationships between pupil perception
of environmental problems (both local and national) and

(a) sex;

(b) type of school attended;

(c) scx composition of the school;
(d) school size; and

(e) region of school attendance.

4. There are no significant relationships between pupil perception
of "source of environmental knowledge” and level of environ-
mental knowledge or attitude toward the environment.

5. There is no significant relationship between the level of factual
environmental knowledge and expressed attitude toward the
environment.

6. There is no significant relationship between the level of con-

ceptual environmental knowledge and expressed attitude toward
tne environment.

Definition of Terms

Environment

Although the environment may be defined as all the conditions and
iafluences that affect the life and development of an individual, this
study focuses upon some of tnose aspects of the human environment tnat

lResults of testing tne null hypotheses may be found on p. 85.
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are commonly called "environmental concerns”. These have peen identified
and categorized under the headings of pollution, population, natural
resources, lana use, energy, environmental health/safety, ecological
relationships and social/political/economic influences.

wnviroarental knowledge

This term refers to a knowledge, awareness or understanding of facts and
concepts that relate to the "environmental concerns" discussed above.
"Factual knowledge" is used to indicate a knowledge of events that have
occurred or conditions that exist that can be readily verified. "Concep-
tual knowledge" refers to a knowledge or understanding of concepts,
generalizations or “big ideas" involving relationships that have authori-

tative support in the literature,

tnvironmental beliefs and attitudes

For the purposcs of this study the definitions of belief and attitude
presented by Shaw and Wright are acceptable. The term "belief" is defined
as "some level of acceptance of a proposition regarding the characteris-
tics of an object or event”" (118, p. 4), while an "attitude" is a
"relatively enduring system of evaluative, affective reactions based upon
and reflecting the evaluative concepts or beliefs which have been learned
about the characteristics of a social object or class of social objects."
(118, p. 3)

All belief statements presented in the instrument relate to the "environ-
mental concern” categories descrihed above. The beliefs expressed by
the individual about these environmental concerns are seen as indicative
of nis or her attitude toward the environment. As stated by Shaw and
Wrigit:

The set of beliefs that the individual holds about the object

and the associated evaluations determine the individual's atti-

tude toward that object. They lead to an enduring system of

affective reactions regarding that object. The nature and

strength of this system is determined by the number and strength

of the evaluative concepts or beliefs formed. (118, p. 12)

tnvironmental Education

Lnvironmental education is the process which develops knowledge, under-
standing, attitudes and the formation of personal responsibility with
regard to man's relationship with his socio-cultural and biophysical
surroundings.

This definition is based upon ideas which include those set out in the
Belgrade Charter (134, p. 1), those adopted by the International Union for
tile Conservation of Nature and Natural Resources (13, p. 21), and those
contained in the Environmental Education Act passed by the Congr: ;s of the
United States (52),

lwcal lducation Authority (LEA)

Local Fducation Authorities form part of the metropolitan and non-
metropolitan county units of local government administration. They have

8
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Cosponotuility for providing sducation, within the broad principles laid

Aownooy cuntral government, at the primary, secondary and higier levels.

Joreducation authorities plan tie arrangement of schooling in
riwlr areds, sdbject to the Secretary of State's approval, and
decide now children should be allocated between sciools. They
build most of tiie schools, pay teachers and provide equipment

aad materials., (25, p. 12

v

Thers arz 97 Lias in cagland (see lisciang on p, 24-25).

Jdaintained and Jon-maintained Scnools

"Maiatained" schools refer to t. e schoo s that are maintained by local
zducation autnorities from pubt:.c funds. Although a variety of sciiool
types are maintained by LEAs, tne majority of secondary schools may be
catagorized as "comprehensive", with non-selective admission, and "grammar"
and "sccondary modern" with selection by ability.

“Jon-maintained" refers to schools that are not financially supported or
controlled by the local education authorities. These include the "direct
grant" schools which are supported by th= Department of Education and
Science (and are schools with selective admission), and "independent"
schools which receive no public funds.

Design of the Study :  An Outline

The Instrument

The instrument dr ', 2d for the survey consisted of three questionnaires,
Forms A, B and C. . .:t 1 of ecach form containcd factual knowledge and
perceptual questioiss, Part 2 dealt witn conceptual kinowledge, and Part 3
rresented 15 statements of belicf for pupil reaction. There were a total
of 45 items on each form, with 14 common items providing the means for
comparing response patterns on the three questionnaires. 'The instrument
was thoroughly tested in a pilot study in English secondary schools, and
test/retest procedures were used to establish the instrument's reliability.

The Population

The target population consisted of all Sth year pupils enroled in the
secondary schools of kEnjgland. The %th year was chosen since it represents
the last year of formal schooling for a large proportion of sccondary
pupils.

The sample

A sampling procedurs wus used that would ensure proportional representation
of the major types of school (viz. comprehensive, sccondary modern,
grammar, direct qgrant, independent, and "other secondary”) in every region
of the country. A total of 500 secondary schools was solected in the
sample, and witnin cach participating scinool the rngtrument was admin-
istered to a sub-sample of about 30 pupils in the 5th year.

18
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Snznistrative and Tata Collecting Procedures

Ix wai lecided that the most effective method for collecting data would
Looone st the testing materials directly to schools selected in the

sun L, with a carefully worded letter of explanation to the headteacher.
i the cagse of maintained schools, permission was received from the
resocctive Chief dducation Cfficers before approaching schools with a
£:io.5. Lo participate in the survey.

-t ackage contained a personal letter to the headteacher, 30 question-
carres Wwith answer sieets enclosed inside, 30 sharpened pencils, a set

of rustructions for the coeperating teacher, a form requesting brief
intermation about the school, and a stamped, addressed envelope for the
reeturn of completed answer shecots.

ine: majority of schools were prompt in responding to the request, and two
tallow-up letters nelped in eliciting the cooperation of many of the
remainder.  Completed answer sheets returned in the mail were checked for
acidracy, coded, and machine scored. The data were automatically punched
onto compater cards and later transferred to magnetic tape.

Afalynts of Data

- nrher of standard computer programmes were employed to analyze the
lata. Tne programme STATPACK was used in the item analysis of pilot
data. ind BMDO3D provided test/retest correlations for establishing the
reliweility of the instrument. The remaining analyses utilized various
subprogrammes from the Statistical Package for the Social Sciences (100).
Stwprogramme FREQUENCILES provided frequency distributions and descriptive
statisties, wnile CROSSTABS presented the number of responses (and percent
response) on the alternatives to each item. Relationships between
variables were examined by means of the subprogrammes CROSSTABS (for chi-
sejuare analyses), ONEWAY (for analysis of variance), PEARSON CORR (for
Pearsorn. product-moment correlations between all items) and SCATTERGRAM
(for vorrelations between scores on different parts of the instrument).
kegression analyses were performed using subprogramme REGRESSION.
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CHAPTEP II

A SUMIARY OF RELATED LITEFATURE

Overview

The purpose of this chapter is to list some research and literature relating
to the present study and to summarize the generalizations wiich arise. The
Summary is organized under the headings of: (1) Studies Relating to atti-
tudes, Attitude Change and Behaviour; {2) Studics Pelating to Environmental
Knowledge and Attitudes; and (3) Literature Relating to Environmental
Education in England.

..

Studies Relating to Attitudes, Attitude Change and Behaviour

The literature in the social sciences abounds with research dealing with
attitudes, attitude change and the relationshnip between attitudes and
behaviour. 1In previous large-scale surveys of environmental knowledge and
attitudes, Perkes (104), Bohl (18) and Eyers (53) presented extensive and
thorough literature reviews of these topics. To avoid unnecessary repeti-
tion, the research described by these authors will not be presented in
detail. Instead, some of the more relevant studies that they examined are
listed below: -

Atman (8), Brown, J. M. (22), Brown, R. E. (23), Eaton (49),

Fitzsimmons (57), George (63), Green (66), Hemmer (69), Infante (74),
[rle (76), Kleg (79), Leslie and Berry (86), Lyons (88), Madden (89),
kender (110), Rosenberg (112), Rosenberg and Oltman (113), Semmel (116),
Schock (120) and swan (127).

Summagz

A relationship clearly exists between attitudes and knowledge, with greater
knowledge usually associated with more positive attitudes. Further,
attitudes appesr to be more closely correlated with conceptual rather than
factual knowledge. Although relationships have been demonstrated between
attitudes and behaviour, stated attitudes are by no means consistently
predictive of overt behaviour.

Studies Relating to Environmental Knowledge and Attitudes

A review of the literature indicates that, prior to the present survey,
the only existing large-scale baseline studies relating to environmental
knowledge and attitudes of secondary students were those conducted by
Perkes (104) and sohl (18) in the United States in 1973 and by Eyers (53)
in Australia in 1974. oOther studies relating to environmental knowledge
and attitudes include Cohen (29), Hounshell and Liggett (71), and Kleinke
and Gardner (80).

11
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sitnouys relatively few studies have been conductoed relating to environ-
mental rnowledge and attitudes, some patterns appear to be evident. For
o most part knowledgye about environmental problems and issues is rather
siarted, woille expressed attitudes tend to be quite positive. Although it
sy ot nold true in all cases, most studies indicate that boys have
et orowironmental knowledge than girls; however sex differences in
aniilal. toward the environment are not rcadily apparent. 35ignificant
Serrelations notwWw2en environmental tnowledge and attitudes have also been
reporued, «#ith conceptual knowledge correlating with the affective
SOnBCnt more strongly than factual knowledge.

MLt ton reoint upsurge of interest in environmental matters and tne
develosment of onvironmental education courses in England, one might ex-
st to Dind 0 wealth of literature and research reports having direct
©oaring and impact upon environmental education programmes. However,
ritisic literature in this area is still somewhat limited, particularly
«nothey Tield of experimental rescarch. The main emphasis has been upon
Lo production of resource materials aimed at helping teachers to devise
and umoloment courses.  iuch of this material has arisen from the national
carrizalum development programmes set up by the Schools Council. The
~Olvil has listed 23 national projects which contribute to studies of the
eavicoament, aowever only two ("Environmental Studies” and “Project En-
vironmoat'") are solely concerned with environmental education. "Environ-
mental Studies” (68) was developed between 1967 and 1971, and was designed
b eln teachers systematically to use the environment in developing skills
and concents in primary school children. "Project Environment" (1¢70-73)
s&plored multidisciplinary approaches to environmental education for the
A rang2 of eight to eightoen years. The project team placed a major
Capnails on "education for tie environment" and upon chiefly affective

Ob jrctives.  Publisihed materials include Education for the Environment (32),
arning from Trails (33), The School Outdoor Resource Area (34), and
;gﬂj}p and Environment (35).

A number of organisations produce journals, course outlines, study guides
on topics such as conservation and population, and other resource materials
for tedcncrs, Eminent among these are the Council for Environmental
sducation and the Conservation Society/Conscrvation Trust. The former
produces a Directory of Environmental Literature and Teaching Aids (DELTA),
whicn is updated with supplements from time to time, a periodical Review
of Lnvironmental Education Developments (REED), as well as newsletters

ind 1nformation sheets. The latter has established a resource bank to
which schools may subscribe. Gther organizations in this category include
the Jdational Assoclation for nvir: .mental rducation, the Society f{or
Loviroamental Pducation and the Town and Country Planning Association.

A& small amount of literature exists which describes methods by which cur-
ricalum programmes have booen devised. These include the description of

an  'A' luvel Environmental Science syllabus for the Joint Matriculation
Board 95) and a similar project in Environmental Studies for the Univer-
slty o London Examination Board (24).
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The only previous large-scale survey, conducted by Peter S. Berry in 1973
for tne Conservation Society, collected data from over 420 middle and
secondary schools in an attempt to establish the current status of en-
vironmental education in the school curriculum (13). A study at the
University of Sussex is similarly concerned with the scope and nature of
environmental education in primary and secondary schools and has recently
produced a draft document "A ilandbook for Analysts" which offers a model
for analyziny the aims, environmental orientation and pedagogy of any
given course (140).

Summarry

An examination of the literature reflects the fact that enthusiasm for
environmental education in England has outrun supportive research. while
considerable effort has been made in the field of environmental curriculum
development at the national, regional and local levels, the dearth of
survey and experimental research in environmental education should be a
matter of concern to English educators. 1In particular, the absence of any
baseline measures of the current environmental knowledge and attitudes of
Englisn pupils provides added justification for the present study.

13



CHAPTER III

DESIGI OF THE STUDY

Overview

The primary purposes of this study were to establish baseline data relating
to the environmental knowledge and beliefs of 5th year secondary pupils in
tEngland and to examine relationships that might be of interest to teachers
and curriculum developers in environmental education.

Tne design of the study is described in this chapter under the headings

of: (1) Instrument Development; (2) The Population; (3) The Sample; (4)
Administrative and Data Collecting Procedures; and (5) Analysis of Data.

Instrument Development

Initial Dpevelopment

In devising an instrument to measure the environmental knowledge and
beliefs of a group of pupils, it is necessary to definé which aspects of
the total human environment are to be included within the parameters of
the study.

In the broadest sense, man's environment includes all the conditions and
influences that affect his life and development and is determined by many
complex interactions between the biophysical and sociocultural components.
It might therefore legitimately be argued that research relating to the
human environment should include such factors as the influence of tele-
vision on the development of children, the psychological impact of various
coloured walls in classrooms, or the sociological consequences of the
common cold. Mowever a multitude of environmental influ®nces, such as
those mentioned above, clearly cannot be examined within the scope of the
present study. Rather the focus is upon those environmental factors that
relate to the earth's life-supportive capacity and to the survival and
w2ll-being of man and his societies. Such factors are often referred to
as "environmental concerns".

An examination of current environmental literature and consultation with
persons involved in environmental education and research in England and
the United States resulted in the identification of the following broad
categories of environmental concern for inclusion in the study:

1. Pollution

2. Population

3. Natural Resources

4, Land Use

5. Energy

6. Environmental Health/Safety

14
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7. Ecological Relationships
8. Social/Political/Fconomic Influences

Since an objective of this research was to measure environmental knowledge
and attitudes, it was necessary to select or devise botn cognitive and
affective questions relating to cach of the above "environmental concern"
categories. To assist in this process a matrix was developed as shown in
Figure 3.1. 1In selecting questions for the instrument care was taken to
include items from every cell of the matrix.

An important early stage in developing the instrument was the creation of
a pool of potentially useful items. Items were selected from a variety

of inventories used in previous environmental studies. In particular,
suitable . itions from the American and Australian national surveys (104,
53) were ¢ 4 to the pool with the iatent of providing the means for
Cross-country comparisons at a later time. Since this method did not
adequately cover all of the cells in the matrix, a number of additional
questions were devised by the principal author to ensure that all cate-
gories were well represented. Almost 400 items in the resulting pool

were pasted onto 5" x 8" cards and coded according to the type of question
(factual, conceptual, or belief) and the environmental concern to which
they most closely related. Questions were then edited, simplifying the
wording to an ippropriate reading level and modifying terms and cxpressions
that might not be understood by English pupils (e.g. the term "billion"
was changed to "thnus.nd million").

As a means of eliciting a maximum amount of information, it was decided

to develop three questionnaires each containing 45 items. While any one
»upil was asked to respond tc only one questionnaire, the random distribu-
tion of three different forms (containing some common items for purposes
of comparison) made it possible to collect data from the sample on over
one hundred items. In othor words, this technique provided information

on more than twice tite number of items that could reasonably be presented
on a single questionnaire for completion during one class period.

Ttems in the pool that were deemed to be most appropriate were assigned

to the three questionnaires (Forms A, B, and C). They were distributed so
that Form A dealt primarily with the environmental concerns of pollution and
population, Form B with natural resources and land use, and Form C with
energy and environmental health/safety. Questions dealing with ecological
relationships and social/political/economic influences were distributed
across the three forms. 1In addition, three perceptual questions relating

to the pupil's source of environmental knowledge and to serious conviron-
mental problems were included as items common to all forms.

It was recognized that not all of these initially sclected items would
prove to be acceptable on the pilot study, and that it would be desirabloe
to have field-tested items that could be used as suitable replacements.
Form D, consisting of 45 "spare" questions, was thcrefore developed for
field testing along with the other three forms.

Because of the large number of subjects involved in this national survey,
it would have been extremely time-consuming and inefficient to attempt to
hand-score the pupils' responses. To avoid this an answer sheet suitable
for optical scanning was designed and printed.

15
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PIGURE 1.1

MATRIX DEFINING ENVIRONMENTAL CONCERNS AWD TYPE OF QUESTIONS
INCLUDED IN THE INSTRUMENT

— COGNITIVE P{ e AFFECTIVE e
Measure of Enviromental Knowledge Heasure of Attitude
toward the environment
Factual Questions | Conceptual Questions Belief Questions
Pollution
o E Population
0
8 Natural Resources
i
~ | Land Use
1
1]
g Energy
0| e, Health/Safety
"
> ,,,,,,
5 Ecological Relationships
Soc,/Pol. /Ec. Influences
17 Questions/Fom 10 Questions/Form 15 Questions/Porn 26
Angwer format:  Anawer format: Answer format:

Multiple Cholce  True/False/Don't Xnow Agree/Disagree/No Opinion



Q

ERIC

Aruitoxt provided by Eic:

The Pilot Study

The pilot instrument {Consisting . Forms A, B, C and D) was field-tested
ia nine schools in tae 2cw,cies of Lancasnire, Jorfolk and Wiltshire dur-
ing Ootober, 1975, They included comprehensiwve, secondary mode:rn, direct

grant/grammar, and irdep-:ndent scnools, and were therefore representative
of the major school tyvos to pe included in the study. Th. instrument
was administosed to a total of 386 pupils in the St year. Of these
pupils, 158 answered tae san mestions several days later in a test/
r2test procedure, thus providing data to measure the stability of the
ltoms.

In addition to answering the questions, pupils were directed to underline
any words or pnrases that they could not understand, and to write comments
nert to items that presented difficulties. In two schools pupils were
personally in.erviewed “vy one of the authors after they had answered the
questionnaires. From beth the written and verbal responses, clear
patterns emerged that identified the words that were too difficult for

the majority a.d the items that were generally misunderstood. These
problem areas were correctzd by substituting simpler words, extensively
rewriting the guestion, or by eliminating the item altogether.

It was evident from the pilot -iudy that most pupils were able to complete
the guestionnaire within 30 minutes, and it therefore seemed reasonable
te retain 45 items on ecach form of the final instrument.

Fhe answer sheets completed during the field testing were returned to The
Ohio State Univerzity where they were wmaclhine-scored, with the data being
automatically punched onto computer cards. Computer analyses were then
performed oun the data. The programme BMDO3D was used to determine corrsla-
tions between the test and retest data (as a means of determining the
reliability or coefficient of stability of items), and an item analysis
was performed using the program STATPACK. This analysis provided the
following measures on each item: percent correct, relative difficulty,
phi coefficient, point biserial correlation coefficient, discrimination
index, and efficiency. Only items that exhibited acceptable levels on
these measures, and showed a test/retest correlation significant at the
0.05 level, were retained on the final instrument.

Copies of the pilot forms together with a set of instructions were sent
to a total of 18 educators for critical examination. These critics
included environmental and s~ience educators working at the secondary and
tertiary levels in England, Australia and the United States. Their written
feedback was used to modify questions, and was valuable in deciding which
items were inappropriate for inclusion in the survey. A smaller group of
seven "experts", who were more intimately involved with the study, served
as a panel to decide the correct answers on the conceptual items and the
"environmentally positive" response on the belief items. Complete agree-
ment by the panel was necessary for a pilot question to be retained.
Items deleted as a result of the computer analyses and critical feedback
were replaced with suitable alternatives from Form D.

Final Instrument

The final forms of the instrument and answer sheet were thus the product
oS thorough field-testing and critical analyses by pup. ls and "exrarts".
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Ine reading level for the three questionnaires was determined to be at
acout the 9th grade level (approximately equivalent to the English 4th
year), using both the Fry Graph for Estimating Readability (61) and the
Fluszn Scale of Readability (59).

Jf the 107 items used in the final product, 50 were developed by the
crincipal author, 27 were selected from inventories used in America (104)
and Australia (53), while the remaining 30 items were drawn from a
variety of sources such as Steiner (123), Roth (114), Cohen and Hollings-
worth (31), Kleinke and Gardner (80), Bowman (20), and Tinsley (128).

Tnw questions selected from these previously-developed inventories were
modifiz2d to make them appropriate. for the English target population.

I[n constructing the factual knowledge questions presented in Part 1 of
each form, care was taken to ensure that only one of the four alternative
responses could reasonably be considered "correct". At least two authori-
tative sources were required to verify the correct response to each item,
and these supportive references are listed in Appendix B. The acceptable
answer to the conceptual questions in Part 2 of each form was determined
by unanimous agreement of the panel. Although there are no "right" oxr
"wrong" answers to the belief items (Part 3), the panel was asked to
identify on each question the response reflecting "a viewpoint compatible
with the maintenance of an environment that will promote the well-being
and survival of Homo sapiens as a species, rather than one which is bene-
ficial only to an individual or limited group of individuals". Using
this criterion, the panel members were in complete agreement in selecting
an "environmentally positive" response for each belief item used in the
final inventory.

The distribution of questions (Figure 3.2) was similar to tha% on the
pilot Tuestionnaires. Items on Form A dealt primarily with the environ-
mental concerns of pollution and population, those on Form B with natural
resources and land use, while the emphasis on Form C was on energy and
environmental health/safety. The other environmental concerns were dis-—
tributed across the three forms. A total of 14 common items provided the
means for comparing response patterns on the different questionnaires.

It should be noted that some questions could reasonably be assigned to
more than one category of environmental concern; e.g., C6, C9, and C4l
have been assigned to "Environmental Health/Safety" although they might
equally well have been placed under "Pollution". Since these categories
are not meant to be mutually exclusive, some questions are bound to cut
across boundaries; however the assignment of items as shown in Figure 3.2,
1s useful in providing a framework for discussing the results in

Chapter IV.

Instrument Validity and Reliability

That the instrument has content validity can be argued from the procedures
used in its development. A clearly defined rationale »e Figure 3.1) was
used to select questions from a large pool of about 4.- items that had
peen designated as relevant to the study. The final instrument was exam-
in2d by the panel and it was agreed that the nature of the specific items,
and the proportion of items devoted to each area, were appropriate to the
rationale and objectives of the study.

)
.
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FIGURE 3.2

DISTRIBUTION OF ITEMS ACCORDING 170 ENVIRONMENTAL CONCERN CATEGORIES
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It was decided that the most suitable method <“or determining the
reliability of the instrument would be the test/retest procedure.
Arrangements were therefore made in seven representative schools to
administer the instrument to the same pupils on two occasions, several
days apart. A total of 164 pupils provided test/retest data on the
three forms. The computer programme BMDO3D was used to generate
correlation coefficients between the two sets of data for both indi-
vidual items and total scores. The results of this analysis and the
reliability coefficients are presented in Chapter IV (page 39).

The Population

‘ne population examined in this study was defined as all the 5th year
pupils enroled in the secondary schools of England.

the ‘noice of the S5th Year as the Target Population

The majority of pupils in the Sth year are 15 or 16 years old2, and this
grade represents the last y=ar of formal education for a considerable
proportion of the population. The rapid attrition in school enrolment
after attaining the school leaving age of 16 years is clearly illustrated
by the figures in Table 3.1.

TABLE 3.1

'NUMBER OF PUPILS I ALL SCHOOLS BY AGE. (1974)

Age at beginning of January: 14 . 15 le 17 18
Jo. enroled in school 731,323 721,219 354,036 140, 388 44,553
Percent of age group 99.8 99.2 49.8 20.3 6.6

Reference: Statistics of Education (44) pp. 12-13

The choice of 15 year old pupils for the survey would have been disruptive
to schools since pupils would have to be drawn from different classes for
administration of the instrument. However, designating the Sth year as
the target population enabled schools to use intact classes for testing
with a minimum of inconvenience, and at the same time provided a group
that was not yet biased by attrition toward the academically more
competent. In addition, this level is comparable to the 10th year in
American and Australian schools, making it possible to compare the results
on some items with data collected in studies conducted in those countries.

2he average age of pupils involved in the survey was 15.4 years.
However it should be noted that this average was computed from
data in which pupils reported their ages in whole years only.
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source of Population Data

At the time that this'survey was being planned, the most recent published
data relating to school enrolment were to be found in Statistics of
tducation. 1973 Schools, Vol. 1. However this information proved &0 be
inadequate for the purposes of drawing the sample, since the counties and
Local Education Authorities had been reorganized with new boundaries
after those data had been compiled. Fortunately, the Director of
Statistics of the Department of Education and Scie. ¢ (Mr. K. G. Forecast)
made available the pre-publication proofs of Statistics of Education.

1974 Schools, Vol. 1 (44) and a computerized listing of all maintained
secondary schools in England. These materials, together with the List of
Independent Schools in England and Wales Recognised as Efficient (45),
provided the information necessary to draw a stratified, random sample
from the population. The names and addresses cf the headteachers of
schools selected in the sample were elicited from the Education Committees

Year Book. 1974-75 (132).

The Sample

Overview

The objective in drawing a sample was to select a smaller, manageable
group of pupils that would be representative of the target population.

The sample selection procedure was based upon the method used by Bohl (18)
and Perkes (104) in the American environmental study.

Stage 1 in the sampling procedures involved the random selection of
representative schools, while Stage 2 involved the further selection of
pupils within those schools. It was decided that approximately 30 pupils
from 500 schools, or almost 10% of all secondary schools in England,
would more than adequately represent the target population.

The Stage 1 selection procedure, which will be described in detail in the
next section, required knowledge of the distribution of pupils within the
different types of school in each Local Education Authority (LEA) and
region. For the purposes of this study, school types and regions were
defined according to the following categories used by the Department of
Education and Science (DES):

School Types Comprehensive
Secondary Modern Maintained
Grammar by LEAs

Other (including technical)

Direct Grant . .
Non-maintained

I | B—

Independent
Regions 1. North . West Midlands
2. Yorkshire and . East Anglia
Humberside Greater London

Other South East
. South West

3. North West
4. East Midlands

oo Wwm

(See Figure 3.3)



FIGURE 3.3

REGIONS OF ENGLAND

———— CCuty bow.ndary

m Metropui.tan County

LEGEND 1. North
2. Yorkshire and Humberside
3. dorth West
4. East Midlands
5. West Midlands
6. Easc Anglia
7. Greater Londen
8. Other South Last

9. South West
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Letters were written to tine Chief Education Officers3 of all 97 LEkAs in
England asking their permission to approach the schools under their juris-
diction which were selected in the sample. As shown in Figure 3.4, 82
authorities agreed to cooperate in the survey, with only 15 being omitted
from the sample as a result of their dissention or late response. In the
cases of LEAs not participati..y in the survey, the schools initially
assigned to them were reallocated to adjacent LEAs in the same region,
thus causing minimal change in the representativeness of the sample.

Sample Selection

a. Sample selection of schools

Having decided upon a sample size of 500 secondary schools, it was
necessary to determine the distribution of these schools in terms of school
type and region (and LEAs within regions). Thne number of schools allocated
to each region was calculated on the basis of the ratio of their secondary
school enrolment to the total secondary enrolment of England. School
enrolments, rather than the number of secondary schools in each region
were used in these calculatjons to avoid introducing a bias due to varia-
tions in the enrolment pattern. For example, a region having a large
number of secondary schools with low enrolments would not be allocated
schools at the expense of a region having few schools with large
enrolments.

The data on pupil enrolments and school distributions which were used in
the sampling calculations are shown in Tables 3.2 and 3.3. The major steps
used in these calculations were as follows:

(1) Determining the number of maintained versus non-maintained
schools.

\

Of a total of 3,657,212 pupils in the secondary schools of
England, a simple computation indicated that 91% were
enroled in maintained schools while 9% were to be found in
non-maintained schools. Based upon these proportions, the
distribution of the 500 sample schools was as follows:

455
45

Number of maintained schools (91%)
Number of non-maintained schools (9%)

Of the 45 non-maintained schools, 16 (or 36%) were direct
grant and 29 (or 64%) were independent.

(2) Determining the number of schools to be sampled in each

region.

This calculation was based upon the formula:

3This title varies between LEAs. Other common titles
for the chief officer are Director of Education and
County Education Officer.
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FIGURE 3.4

[OCAL EDUCATION AUTHORITIES PARTICIPATING IN SURVEY

Region

LEASs Participating

LEAs Not Participating

l. North

2. Yorkshire and

Humberside

3. North West

4. East Midlands

5. West Midlands

Cleveland

Cumbria

Durham
Northumberland
Gateshead
Newcastle-upon-Tyne
North Tyneside
South Tyneside
Sunderland

Humberside
North Yorkshire
Barnsley
Doncaster
Rotherham
Snheffield
Bradford
Calderdale
Kirklees

Cheshire
Lancashire
Knows ley
St. Helens
Sefton
Wirral
Bolton
Bury
Manchester
Oldham
Rochdale
Salford
Stockport
Tameside
Trafford
Wigan

Derbyshire
Leicestershire
Lincolnshire
Northamptonshire
llottinghamshire

Hereford and Worcester
Salop

Staffsre .hire
Warwicke:;;  »

B;’..:u .

J§

e

Solihull
Wolverhampton

24

Leeds
Wakefield

Liverpool

Sandwall
*Walsall



FIGURE 3.4 (CONT.)

Region LEAs Participating LEAs Not Participating

6. East Anglia Cambridgeshire Norfolk
Suffolk

7. Greater London Inner London Barking
Barnet : *Bexley
Brent Croydon
Bromley Ealing
Haringey Enfield
Havering Harrow
Hillingdon
Hounslow
Kingston-upon~Thames
Merton
Newham
Redbridge
Richmond-upon-Thames
Sutton
Waltham Forest

8, Other South East Bedfordshire West Sussex
Berkshire
Buckinghamshire
East Sussex
Essex
Hampshire
Hertfordshire
Isle of Wight
Kent
Oxfordshire
Surrey

9. South West Avon Cornwall
Devon Dorset
Gloucestershire
Isles of Scilly
Somerset
Wiltshire

*These LEAs agreed to participate in the survey after the deadline and
therefore could not be included in the sample.
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TABLE 3.

SECOIAR PURLLS 14 EVGLARD () 1, 157

=SSN

ﬁchool Maintained Non-faintained ]
type Cotpre ALl maintained| Direct Independent ALl non~ | Grang

Regiou Modern  Grammar hensive  (Qther chools | Grant  (efficient) maintained Total

Morth 0 BB 1660 18 8,

Yorks, and b, | 51,647 25,664 DS 514 2,00

lorth st |19,493 68,658 212,74 5,74 496, 669

st Midands | N5 BT 18 615 s Distribution by

Hest Midiands {115,689 57,44 203,690 1,75 388,57 region not appropriate

Bast Anglia | 49,215 14,547 3, 2,97 109,841

Creater London | 13,524 61,51 326,355 28907 490,360

Other South Bast| 160,807 78,107 30,235 38,146 677,205

South Hest M3 3,54 160,130 13 614 266,071

England B36,3%8 400,006 1,945,463 144,276 3,326,713 U899 211,50 330,099 3,657,21ﬂ

memmmmmﬁmeumwwm
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TABLE 3.3

SECONDARY SCHOOLS 1y ENGLAWD (1 APRIL 1974)

Haintained Non-Maintained
School

type Conpre- ALL maintained| Direct Independent AL non=  |Grand
Region Nodern  Grammar hensive  (Qther Schools | Grant (efficient) maintainedimotal
Nozth W9 % 19 26 ¥l

forks, and bub,| &4 g g 04
lorthest 1 9 @ 656
g East Midlands | 192 63 189 10 410

Distribution by
West Midlands | 206 104 208 16 53 region not appropriate
East Anglia 68 % 5l 2 167
Greater London | 126 105 3% 45 61l
Cther South Bast| 262 123 4 14 g8

South West 140 7 14 Ad 382

England 1469 b 0% 26 4415 m ML (5206

Adapted from Statisties of Education (44) pp, -7,




X .

Nregion - xreglon x N

total
Wwhere
N . f i i
region = number of maintained sgcondary'

schools to be sampled in a region

xregion - enrolment in malvtalned secondary
schools of a region

xtotal - total enrolment in maintained

secondarv schools in England

9] model sample size = 455
As an example, the computation to determine the number of
schools assigned to the North West regi~n was carried out
as follows:
N : xre ion
region = _LEJION . ,.¢
xtotal

496,669

N
North West
° e 3,326,713

u

x 455

67.93

it

L.¢. tie number of maintained secondary schools to be sampled
in the North West was 68,

(3) Determining the number of each type of school to be sampled
in each region. '

Having assigned the number of schools te be sampled to cach
region, their distribution according to school types was
calculated by the formula:

Yschool type , N

Nschool type =
Yeotal

region

Nhero
J3chool type = humber of schools of each type to be
sampled for a region

number of schools of each type in a

Yichool type =
reqion

Yeotal . tetal number of maintained secondary
schools in a region

number of maintained secondary schools
to be sampled in a reqion

Using the North Wost onze again as an example, the number of
secondary modern schools to be sampled in this region was
computed asg:
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Y
_modern _ Nregion
Ytotal

N
“modern

292
658

X 68

30.18

i *. the number of secondary modern schools to be sampled in,
ti. Jorth West was 30. .

A summary of all computations to date, showing the distribu-
tion of sample schools by region and school type, is presented
in Table 3.4.

(4) Determining the number of each type of school to be Sampled
in each LEA.

The first step in determining the assignment of schools to

Local Education Authorities was to calculate a "unit popula-
tion" for each schcol type in all regions. The unit population
is the number of pupils represented by one sampled school of

a given type in a given region.

These values were computed as follows:

Z
schoonl type

Unit Population =
Na;hool type

Where
Zgchool type = enrolment in a given school type for a
given region

Ngchool type = humber of schools of a given schogl
type to be sampled in a given region

Again, using the North West as an example, the unit
population for secondary modern schools was calculated as
shown:

Z
Unit Population =ﬁﬂggg£ﬂ
modern

« 179,493
30

= 5983
In the same way, the unit populations for all types of main-

tained secondary schools were computed. These values are
presented in Table 3.5.
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TABLE 3.4

NUMBER OF SCHOOLS Iy SKHPLE BY SCHOOL TYPE ANp REGION

Maintained Secondary Non-naintained Secondary
Compre. ALl naintained | pivect Independent ALl None ‘Grand
Region Modern  Grammar hensive Other  Sehools Grant (efficent) nalntained|mota
~ -
North 1l I N 3 U
Yorks, and Husb,| 10 5 ) l {1
. North Hest X 10 i l 68
Dlestwdmss |y 5 oy 0 Distribution by
bostMidlands | 20 10 g 53 reglon not appropriate
East Anglia B 2 5 0 15
Createrlondon | W 12 % ¢ 67
Other South Bast) 28 13 ¢4 9)
South West It 6 17 J (Y
*“_‘-_-_*qh_-r——— — T A by s e
England 149 0 N6 » 455 U 4§ 500
—————emm —m_._____-‘—-———-_____-u—i




TABLE 3.5

UNIT POPULATIONS FOR MAINTAINED SCHOOLS

Modern Grammar Comprehensive Other
North 4596 7917 9743 4128
Yorks and Humb. 5165 5133 8373 5114
North West 5983 6866 8990 5784
East Midlands 5593 5343 9077 6185
West Midlands 5784 » 5746 9700 5868
East Anglia 6152 7274 8744 -
Greater London 5252 : 5131 = 9065 5781
Other South East 5743 6008 8642 7268
South West 5552 5764 9419 6812

Using this information, the number of schools of each type to be sampled
from an LEA was determined by dividing the total number enroled in a given
school type for the LEA by the unit population. Table 3.6 illustrates
this procedure for the LEA of Lancashire in the North West' region.

TABLE 3.6 '

DETERMINATION OF SCHOOLS TO BE SAMPLED IN LANCASHIRE

No. of Number of Actual

pupils Unit schools to number

enroled population be sampled sampled
Modern " 34,992 5983 5.85 6
Grammar 10,920 6866 1.59 2
Comprehensive 50,885 8990 5.66 6
Other 0] 5784 0 0]

The last two columns in Table 3.6 indicate that it was necessary to "round"
fractions to the nearest whole number. When the value for a given school
type was "rounded up", as far as possible the value for the same school
type in an adjacent LEA was "rounded down". And as mentioned earlier, the
sichools assighed to LEAS that did not wish™to participate were reallocated
to adjacent LEAs in the same region. Thus every effort was made, within
the restrictions imposed by practical considerations, to produce a sample
of schools truly represcntative of the total school population.

Once.the sampling calculations were completed the stage was set for
randomly sampling schools from the total population. Computerized list-
inys of all maintained sccondary schools were arranged so that schools
were ordered by size categories within their regpective LEAs. The first
school of a given type was identified by means of a random numbers table,
and gubsequent schools of tne same type were selected at fixed intervals
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Jdown the list., The intervals were determined for each school type within
cach LEA from thie ratio of the number of schools to be sampled to the
toral nuamoer of schools ¢f that type in the LEA.

sf direct grant and independent schools, the sample was drawn
from listings contained in tae Education Committees Yearbook, 1974-75 (132)
by means of a random numbers table and calculated fixed intervals.

I the casc

L. Sclection of pupils within schools.

As indicated earlier, Stage 2 of the sampling procedures involved the
sclection of pupils within the sample schools. Cooperating teachers were
given the choice of two methods for identifying a group of about 30 pupils
within the Sth year. Method A required an intact heterogeneous class
representative of the whole ability range of the 5th year, while Mathod B
involved a random selection procedure from an alphabetical listing of all
pupils at that level.

Administrative and Data Collecting Procedures

Approach to the Schools

Since confidence in the results of the survey would be enhanced by a high
response rate from sample schools, every effort was made to employ pro-
cedures and techniques that would encourage cooperation. Some of the
factors that are believed to have contributed to the high level of coopera-
tion may be considercd under the following headings:

a. Timing

The time at which schools werce approached during the school year was
important. It was not possible to administer tic survey before the New
Year because of the time required to develop and print the instrument and
answer gheets after the pilot study results had been analysed. By March,
however, pupils in the 5th year throughout the country become preoccupied
with preparation for the General Certificate of Education "0O" level and
Certificate of Secondary Education public examinations. Since the packages
were posted to schools on 15th January, the majority were able to admin-
ister the task beforc examination preparation became a priority.

bh. Permission of Chief Education Officers

As described earlier, tihe sample was only drawn from schools in the 82
LEAs 1in which the Chief Education Officers had indicated support of the
survey.  Requesting their permission to approach schools was not only a
courtesy, but may have provided greater incentive for headteachers to
cooperate, It must be recorded, however, that the majority of the Chief
Hduwration Officers made it clear that the final decision about cooperation
rested with headteachers in the light of commitments within their schools.

o, Letters to Headteachcrg

It was recogqnized that a letter sent to headteachers requesting their
participation in the survey would be very time consuming and would probably
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-
result in a large perceontage of refusals. Instead it was decided to send
tne packaye of materials togetiner with a carctully constructed letter of
cxplanation.

Eacnh letter was personally addressed to the headmaster or headmistress
and was signed by the authors. The letters briefly exvlaired the impor-
tance of the survey, stressed that administration of the instrument was
simple and could be completed within one class period, and indicated that
participation would involve no expense to the school.

d. Packages of Materials.

The 500 packages were put together and addressed at The Ohio State
University, then air-freighted to Enjland where they were sealed and
posced to headteachers of the selected schools. In addition to the
personal letter described above, =ach package contained 30 instruments

(10 of each form) with answer sheets enclosed inside, 30 sharpened pencils
inscribed with the words ENVIRONMENTAL SURVEY (which the pupils were able
to keep), a set of instructions for the cooperating teacher, a form
requesting brief information about the school, and a stamped, addressed
envelope for the return of the completed answer sheets. Examples of
instruments and answer sheets are presented in Appendix A (p. 95).

e, Follow-up Procedures

Within one month of sending out the packages, completed answer sheets had
been returned by 64% of the sample while 6% responded that (for various
reasons) they were unable to assist in the survey. Follow-up letters were
posted on 16th February to headteachers of the schools which had not
responded, providing additional information about the study and urging
their cooperation. During the next two weeks replies were received from
about one-half of these schools. On 27th February a second follow-up
letter with a stamped, addressed -ard enclosed was sent to the remaining
15% of the sample that had not responded. The card made it possible for
headteachers to indicate whether or not they intended to participate in
the survey by simply ticking a box on the card and dropping it in the
post. At the completion of the survey responses had been received from
all but 16 schools or 3% of the total sample. Details of the response
patterns are presented in the following chapter (p. 35).

Finally, a printed card was sent to the headteachers of all participating
gchools, thanking them for their cooperation and indicating that further
information regarding the results of the study would be provided at a
later date.

Data_Collection and Preparation for Analysis

The completed answer shects were returned in the post to Preston Poly-
technic School of Education, Chorley Campus, where they were sorted and
allocated a school code number. Schools that did not provide all of the
requested information were contacted by telephone for clarification. The
answer shects were then packed into boxes and returncd to The ohio Statc
University in the company of the principal author.

Each sheet was examined to make sure that the responge marks in pencil
waere satisfactory for machine scoring. 1In addition, thecy woere coded with
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an identification number and with information relating to the type of
school, school size, sex composition of the school, and sampling method
used.

The answer sheets were then optically scanned and the data automatically

punched onto computer cards. After checking for accuracy, the data were
transferred from cards onto a computer tape for convenience.

Analysis of Data

The analysis of data was greatly facilitated by the use of standard
computer programmes available at The Ohio State University. The programme
STATPACK, developed by the Center for Measurement and Evaluation at The
Ohio State University, was employed in the item analysis of the pilot data,
and BMDO3D from Biomedical Computer Programs (48) provided test/retest
correlations for identifying reliable items on the pilot instrument and
the reliability of the final inventory.

The remaining analyses untilized various subprogrammes from the Statistical
Package for the Social Sciences (SPSS) by Nie et al (100). The subprogramme
FREQUENCIES presented the frequency of responses on each form, and the
frequency of responses by each region, school type, school size, school
sex, pupil sex, age category, and sampling method. CROSSTABS tabulated

the number of responses (and percent response) on the alternatives to

each item.

To determine if significant relationships existed between pupil responses
and the independent variables of region, s .iwol type, school size, school
sex, pupil sex, age and sampling method, a number of chi-square analyses
were performed using the subprogramme CROSSTABS. Chi-square was also used
to demonstrate the similarity of response patterns on common items on the
three forms. Relationships between total scores on the three parts of
2ach questionnaire (factual, conceptual, and belief) and the independent
variables mentioned above were examined by . alysis of variance, using the
subprogramme ONEWAY. Regression analyses, tc investigate relationships
between the independent demographic variables and criterion variables,
were performed by means of subprnqramme REGRES 3ION.

Correlations between total scores on the f tual, conceptual and belief
sactions of each form were esta.lisher -y ins of the subprogramme
SCATTERGRAM, while the Pearson proiuc.-moment correlatlons between all
items were provided by PEARSON CURPF.

It should be noted that in all analyses involving "total belief scores",
the score used was the number of responscs in agreement with the panel. !
Since the panel used a criterion (previously described on page 18) to
identify the "environmentally positive" response on each item, the com-
posite belief score is seen as being indicative of the pupil's
environmental attitude.
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CHAPTER 1V
RESULTS AND DISCUSSION

Overview

An analysis of the data obtained in the survey is presented in this
chapter in both descriptive and tabular form. The results and discussion
are organized under the following headings:

1. Response Rate and Distribution

2. Comparison of Sampling Techniques
Used in Schools

3. Comparison of Forms A, B and C

4. Reliability of the Instrument

5. Analysis of Pupil Responses

6. Relationslips Between Variables

Response Rate and Distribution

Table 4.1 summarizes the pattern of returns received by the cut-off date
of 15th May, 1976. A total of 383 schools, or 76.6% of the sample,
returned packages of completed answer sheets. Of the remaining schools,
98 (19.6%) replied that they were not able to participate in the survey,
three (0.6%) indicated that the materials must have been lost in the post,
while 16 (3.2%) failed to respund in any way. Five of the 98 schools
listed as "refusals" were in fact no longer in existence as a result of
the recent reorganization of the school system,

The cooperating schools returned a total of 11,009 usable answer sheets.
Thnse were distributed as follows:

3740 (34.0%) were in response to Form A
3669 (33.3%) were in response to Form B
36000 (32.7%) were in response to Form C

Table 4.7 =inms$ the number of pupil responses received from each region,
and als« 1llustrates that the regional distribution of respondents
corresponds closely to the regional distribution of schools allocated in
the sampling procedure. Similarly, the percentage of returns received
from cach school type closely approximates the distribution of school
types sclected in the sample (Table 4.3). Variations may have resulted
from different response rates among school types, and from the changed
status of some schools through reorganization.
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TABLE 4,1

SCHOOL RESPONSE RATES

Number Haterials  Nuber  Retums

in o lost in of a5 percent

sample  Refusals  response  post retums  of sample

| orth 3 g ] - % 3.5

0| Yotks, md bmh, g ] : 1 1 83,0

T e | North hest i 9 ] : 56 02,4

:a Bast Xidlands ; 9 1 2 7.4

H’ West Midlands 53 7 ] . 8 84.9

h East Anglia 15 . . 13 86.6

¥ 4 | Greater London 67 4 4 - 3 5.2

5 Other South East 93 1 ; 1 ; 0.5

% | South West [} 9 l - 2 4.3
0
{

é.g Independent N : : 1 65.5

gg Direct Grant iv ] ] 4 8.5
;
f

Total 500 99 16 3 383 76.6




TABLE 4.2

DISTRIBUTION OF RESPONDENTS BY REGION

Number of ..~ Distribution Distribution
answer sheets of of sample
received from respondants schools
respondents (percent)* (percent) *
North 731 6.6 6.8
Yorks. and Humb. 1,108 10.1 9.4
North West 1,606 14.6 13.6
East Midlands 827 7.5 7.8
West Midlands 1,350 12.3 10.6
East Anglia 370 3.4 3.0
Greater London 1,083 9.8 13.4
Other South East 2,117 19.2 18.6
South West 846 7.7 7.8
Ind. and Dir. Grant 971 8.8 9.0
Total 11,0609 100.0 100.0

*Rounded to nearest tenth.

TABLE 4.3

DISTRIBUTION OF RI'SPONDENTS BY SCHOOL TYPE

Number of Distribution Distribution
answer sheets of of sample
received from respondents school
respondents (percent) * (percent) *
Comprehensjive 4,710 42.8 43.2
Secondary Modern 3,650 33.2 29.8
Grammar 1,592 14.5 13.4
Ind. and bir. Grant 971 8.8 9.0
Other 86 0.8 4.6
Total 11,009 100.0 100.0

*Rounded to nearest tenth.

Additional frequency cuunts indicated that 5,510 (50.0%) of the
respondents were male and 5,446 (49.5%) were female. The remaining 53
(0.5%) pupils did not state their sex. Aas expected, the majority (67.5%)
attended coeducational or "mixed" schools, while 15.3% were from "all-
boy" and 17.2% attended "all-girl" schools. The second stage sampling
conducted by cooperating teachers resulted in a mean class size of 28.7
pupils.
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Comparison of Sampling Techniques Used in Schools

[

e two methods used for selecting pupils within the 5th year of the
ceoperatiag schools, £3.9% of the subjects were members of a "representa-
tove cliass" (Method A) while 36.1% were chosen by a random selection
srocedure from an alphavetical listing of the entire 5th year (Method B).

In order co ascertain whether the selection procedure influenced the

cattern of responses, a chi-square analysis of sampling method versus

supil response was performed on all items (Appendix C, p. 131). The results
of this analysis clearly indicate that the method of selecting subjects
within scaools had no significant influence upon pupil responses.

Comparison of Forms A, B and C

huesponses to the 14 common items were subjected to a chi-square analysis
to determine if there were significant differences in respone2s to the
same items on different forms. An examination of the response distribu-
tions and chi-square values indicated no significant differences between
forms on the common items. As an example, the distribution of pupil
responses to i1tem ABCL is shown below in Table 4. 4:

TABLE 4.4

DISTRIBUT [ON OF RESPONSES ON ITEM ABCl BY FORMS

Response alternatives on ITtem 1

a b c d
Form A 1,747 1,115 599 278 “
46.7% 29.8% 16.0% 7.4% ‘
Corm B 1,661 1,087 624 290
45.5% 29.7% 17.0% 7.9%
Form C 1,642 1,094 578 279
45.7% 30.4% 16.1% 7.8%
rotal 5,050 3,296 1,801 847
fota 15,9 30.0% 16.4% 7.7%
o= 160,999 X2 = 3,262 6 degrees of freedom Significance = 0.775

In tais example, an examination of the row percentages shows a strikingly

suni bar responss pattern on the three forms, and the chi-square value
indicates that any observed differences may be attributed to chance.
23
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In the survey approximately one-third of the total sample responded to
each of the three forms (A, B and C). The results of this comparative
analysis of common items gives confidence in the assumption that the
response pattern on every item would be essentially the same if they had
been answered by all 11,009 subjects in the sample. :

Reliability of the Instrument

As previously described on page 20, the reliability of the instrument was
determined using che test/retest procedure in seven representative schools.
Correlation coefficients between the test and retest data werxs computed
for both indiv’ '1al items and total scores.

Of the 107 items in the instrument, 100 showed correlations beyond the
0.0l level of significance, and only one (B28) was not significant at the
0.05 level. This item, however, showed a significant correlation at the
0.02 level on the pilot study.

The test/retest reliability coefficients for the three forms were:
Form A = 0.84

Form B 0.83
Form C 0.89

Analysis of Pupil Responses

A statistical summary of the overall pupil performance, giving the mean
Score, standard deviation, and range of scores for each section of the
three forms, is provided in Table 4.5. It should be noted that the
scores reported on Belief Items (Part 3) in these tables, and throughout
the following analyses, are based upon the number of responses "in agree-
ment with the panel."

Responses to Factual Knowledge Items (Part I)

Table 4.6 shows the frequency of responses to each alternative on the
factual knowledge items, and gives the number of pupils attempting each
item. To facilitate the examination of response patterns, the percent
selecting each alternative will be listed against the questions, with the
correct answer indicated by an asterisk (*). This will be followed by a
brief discussion of pupil responses to factual items in each of the cate-
gories of "environmental concern."

ABCl1. The present population of Britain is about
45.9 *a) 57 million
30.0 b) 67 million
16.4 c) 77 million
7.7 d) 87 million

P!
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TABLE 4.5

SUMMARY OF SCORE STATISTICS ON FORMS A, B, AND C

Max. Score Range Mean S.D.

Factual Items (Part 1)

Form A .17 16 7.54 2.66

Form B 17 le 7.81 2.49

Form C 17 | . 15 8.12 2.85
Concuptual Ttems (Part 2)

Form A 10 10 6.46 2.15

Form B 10 10 5.99 2.16

Form C 10 10 5.88 1.93
Bolicf Items (Part 3)

Form A 15 15 9.04 2.66

Form B 15 15 9.39 2.75

Form 15 15 8.45 2.91
ABCZ2. The population of Britain is growing at a : it which is

21.7 a) more than that of the world ave: -

42.1 b} about the same as the world average

34.2 *c) less than that of the world average

1.9 d) zero
ABC 3. At the present time Britain

6.2 a) produces more food than it uses and - xuorts

the surplus

7.7 b) produces just enough food t» satisfy home needs

29.4 c) must import about 5% of its food supply

56.7 *ad}) must import about 50% of its food supply
ABCY. which of the following is most likely to be an important

world-wide source of energy for the future?

13.6 *a) solar radiation
13.3 b) tidal flow

12.2 <) geothermal sources
4.9 d) wind power
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TAPLE 4.6

FREQUENCY OF RESPONSES (AS PERCENT) TO EACH ALTERNATIVE
ON FACTUAL KNOWLEDGE ITEMS

26

Alternative
Item W a b c a
ABC1 10994 45.9* 30.0 16.4 7.7
ABC2 11000 21.7 42.1 34.2* 1.9
ABC3 10979 6.2 7.7 29.4 56.7%*
ABC4 1097 9.6% 13.3 12.2 4.9
A5 37: 9.3 14.9 47.4* 28.4
A6 3726 15.5 24.9* 3.1 56.4
A7 3729 8.9 10.8 33.4 46.8*
A8 3721 25.8* 27.3 27.7 19.2
A9 3728 44.8 29.2 16.3* 9.8
Al0 3722 32.3 7.6 15.3 44 .8*
All 3731 6.8 19.8 47.1* 26.3
Al2 3691 16.7 41.8* 26.9 14.6
Al3 3737 19.9 3.0 4.7 72.5%*
Al4 3719 19.0 20.9 41.9* 18.2
AlS 3730 24.1 20.2* 8.5 47.2
Aleé 3726 74.5* 11.8 7.5 6.3
Al7 3735 20.3 44 . 0* 26.6 9.1
BS 3626 44.7* 37.9 11.1 6.3
B6 3659 9.8 16.0 57.9* 16.2
B7 3661 14.8 11.7 38.6 34.9*
B8 3665 46.6 40.2* 10.5 2.7
B9 3666 9.2 10.7 4.6 75.5*
B10O 3666 14.9 42_9* 31.8 10.5
Bll 3666 48.5* 28.9 19.4 3.2
Bl2 3662 8.6 45.0% 40.4 6.0
B13 3638 15.6 10.3 21.7 51.9*
Bl4 3658 3.8 40.2 47.8* 8.2
B15 3662 16.8 46.0 30.3 6.8%
Bl6 3662 2.6 20. 7% 42.0 34.7
B17 3663 19.1 10.9 60. 3* 9.7
C5 3593 21.8 50.1* 14.7 13.4
cé6 2581 65.3* 13.3 12.3 9.1
Cc7 3588 6.9 16.8 33.4 32,9*
c8 3584 12.1 46.1 17.6 24,2*
c9 3537 27.1 12.8 35.6% 24.4
C10 3591 8.5 42_8%* 41.1 6.7
Cll 3587 5.2 7.4 20.1 67.3*
Cl2 3592 6.7 45.1* 26.7 21.5
Cl1l3 - 3592 10.7* 38.6 17.0 33.8
Cl4 3573 8.5 16.1 7.6 67.8%*
C15 3578 12.7 4.9 67.5*% 14.9
Cle 3587 22.4 54.9* 14.9 7.9
Cl7 3591 26.7 17.0 45.8* 1C.5
*Correct Response
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A5, On several recent occasions in various parts of the world,
the sale of fish has been stopped because the fish have been
found to contain high levels of

.3 a) thalidomiue

1i.3 b) chlorine

47.4 *c) mercury

23. 4 d) lead

AD, Cince ab~ut 1950 birds of prey (such as the peregrine falcon,

golden eagle and sparrow hawk) have seriously declined in
numbers. Evidence s jgests that this is because the pesticide
DDT causes

15.5 a) the birds to lose their ability to breed

24.9 *h) the birds to have eggs with shells that are thin

and easily break

3.t ~) baby birds to lose their appetite

56.4 d) immediate death to these birds if they eat food
with DDT in it

A7. As a .»sult of burning coal and oil the amount of carbon
dioxid. in the atmosphere is

8.9 a) decreasing, but will not affect the earth's
environment
10.8 b) decreasing, with possible serious effects on the
earth's environment
33.4 c) increasing, but will not affect the earth's
environment
46.8 *d) increasing, with possible serious effects on the

earth's environment

A8. S.me people object tc the use of detergents and soap powders
that contain phosphates. The main reason for this is because
rhosphates

25.8 *a) cause the rapid growth of algae in lakes and rivers

27.3 b) are poisonous 0 bacteria that help to break down
sewage .

27.7 c) are harmful to the health of young children

19.2 d) cause birth defects in fi.n and other aquatic
animals

A9. Once DD% has been spread to kill insects, it usually

44.8 a) remains toxic for a few weeks only
29.2 b) remains toxic for about one year
16.3 *c) remains toxic for many years
9.8 d) remains toxic forever
AlO. Torrey Canyon
32.3 a) is the site of a large dam in the United States
7.6 b) is an area of scenic beauty in Wales
42
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15.3 c) is the site of recent discoveries of vast oil

reserves
44.4 *d) is the name of an oil-tanker that ran aground
All. Tne population of the world increased from 2 thousand million

in 1930 to about

6.8 a) 2.5 thousand million in 1975
19.38 b) 3.0 thousand million in 1975
47.1 *c) 4.0 thousand million in 1975
26.3 d) 5.0 thousand million in 1975
Al2. A temperature inversion can be harmful because it
1€.7 a) puts more carbon dioxide into the air
4..8 *b) keeps air pollutants near the ground
RIS c) prevents horizontal air flow
e d) produces pollutant par: :S
Al3. The size of a population is affected by
19.9 a) the birth rate
3.0 b) the death rate
4.7 c) the rate of immigration and emigration
72.5 *d) all of the above
Al4. Many organic wastes are broken down in water. In the process,
what substance is taken out of the water?
19.0 a) carbon dioxide
20.9 b) hydrogen
41.9 *c) oxygen
13.2 d) sulphur
Als5. Solid particles that contribute to air pollution (such as
soot and dust) tend to
24.1 a) increase the earth's temperature
20.2 *b) decrease the earth's temperature
8.5 c) keep the earth's temperature steady
47.2 d) have no effect on the temperature
Alb6. The major air pollutant (measured by weight) discharged by
motor vehicles is
74.5 *a) carbon monoxide
11.8 b) nitrogen dioxide
7.5 c)  sulphur dioxide
6.3 d) particulate matter
Al7. At its present rate of growth, the population of the world
will double in about
20.3 a) 15 years
44.4 *b) 35 years
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26,6 <) 60 years
Y. d) 100 years

—

45, Basic chemical materials would be locked up and would not be
available for reuse by plants and animals if it were not for
the activities of

$i.7 *a) decomposer organisms
37,9 b) photosynthetic organisms
11.1 c) herbivores
6.3 d) carnivores
L During the next 25 years the amount of good quality
agricultural land in Britain is expected to
3
9.8 a) increase as a result of better planning
16.0 b} increase as a result of reclaiming waste land
57.9 *c) decrease as a result of urban and industrial
expansion
1é.2 d) remain about the same
B37. The highest average annual rainfall in Britain is recorded in
14.8 a) the south-west of England
11.7 b) the Midlands
33.6 C) the Lake District
34.9 *d) the north-west of Scotland
B8, The average amount of water used per person per day in British
homes is about
16.6 a) 4 gallons
40.2 *b) 40 gallons
10.5 c) 80 gallons
2.7 d) 160 gallons
BI. Several species of whale have become endangered because of
9.2 a) pollution of the oceans by industrial wastes
10.7 b) oil spills from tankers and off-shore drilling
4.6 c) a reduction in the amount of food available to them
75.5 *d) over-hunting by man
B1O. It is estimated that at today's rate of use, known world
reserves of resources such as zinc, lead, tin, oil and copper
will be used up, or will be at a very low level in about
14.2 a) 10 years
42.9 *b) 40 years
jiL.8 c) 80 years
1.5 d) 180 years
B8lli. It is estimated that Britain will be self-sufficient in oil

from the North Sea by (or soon after) the year

09

44




48.5 *a) 1980

28.9 b) 1990
19.4 c) 2000
3.2 d) 2010
Bl2. Approximately what percentage of the land surface in the

United Kingdom is covered with forests and woods?

8.6 a) 0.5 percent
45.0 *b) 7.5 percent
40.4 c) 27.5 percent
6.0 d) 47.5 percent
B13. The number of hedgerows in Britain is
15.6 a) increasing, resulting in an improvement to the
natural environment
10.8 b) increasing, resulting in damage to the natural
environment
21.7 <) decreasing, resulting in an improvement to the
natural environment
51.9 *d) decreasing, resulting in damage to the natural
environment
Bl4. Taking into account the increasing use of fossil fuels for

energy, the known world supply of coal is estimated to be
enough to last for

3.8 a) about 5 years
40.2 b) about 25 years
47.8 *c) more than 100 years
8.2 d) more than .000 years
B15. Approximately what percentage of the land surface in the

United Kingdom is used for agriculture (crops, pasture, and
rough grazing)?

l6.8 a) 20 percent
46.0 b) 40 percent
30.3 c) 60 percent
6.8 *d) 80 percent
B16. At the present time, the world population is growing at a
rate of
2.6 a) less than one percent each year
20.7 *b) bout two percent each year
42.0 c) oout five percent each year
34.7 d) about ten percent each year
B17. Which country currently consumes the largest amount of oil

and natural gas?

19.1 a) USSR
10.9 b) Japan 60
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c7.

C3.

Ca.

Cl9.

Cl1.

60.3

- o
WL

QO o
H www

16.9
16.8
33.4
32.9

12.1
46.1
17.6
14.2

*c) USA
d) United Kingdom

Most of the electrical energy used in Britain is produced by

a) nuclear power plants

*b) coal-burning power plants
c) oil-burning power plants
d) natural gas power plants

Carbon monoxide is a serious air pollutant because it

*a) is poisonous to humans
b) causes atmospheric haze
c) is harmful to vegetation
d) is corrosive to metals

Most of the radiation to which people in this country are
exposed is due to

a) the normal hazards of work

b) TV sets and luminous watches
c) medical sources (X~-rays, etc.)
*d) natural sources

The largest single source of man-made radiation to which the
British are exposed is due to

a) the fallout from bomb tests

D) nuclear power-plant radiation
c) TV sets and luminous watches
*d) medical sources (X-rays, etc.)

Studies have shown that the pesticide DDT is present in the
body tissues of pople around the world. Most of this DDT in
our podies comes from

a) the air we breathe

b) the water we drink

*c) the food we eat

d) being directly exposed to aerosol sprays containing
DDT

About how much of the energy stored in coal is converted into
electrical energy in modern power plants?

a) 10 - 20 percent
*b) 30 - 40 percent
c) 60 - 70 percent
d) 80 - 90 percent

Since 1958 the smoke concentrations in Central London have
decreased by 80%, and sulphur dioxide in the air has decreased
by 40%. This improvement in air quality is mainly the result
of
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Clz2.

Cl3.

Cl4.

Cls.

Cl6.

Cl7.

~Nwm

20.1

67.3

Lol S0 ]
N s N
O O O

26.7
17.0
45.8
10.5

a)
b)

c)

d)

a decline in the population of central London

the voluntary action of citizens to reduce air
pollution

the voluntary action of industry to reduce air
pollution

legislative action taken by the government

Nuclear power plants are built near bodies of water because
the water is

a)
*b)

c)

d

Bronchitis is a common respiratory disease.

an added safety factor in case of fire
a coolant '

an alternative power source

a disposal place for radioactive waste

The death rate

from bronchitis in Britain is

*a)

b)

c)
d)

about 4 times greater than the road accident

death rate
about 4 times less than the road accident death
rate

about the same as the road accident death rate
zero, since it is not a fatpl disease

Which of the following materials is not biodegradable?

a)
b)
c)
*d)

leaves
bread
wood
glass

Most of the oxygen found in the earth's atmosphere is the

result of

aj

b)
*c)
d)

Which of the following is not a potential problem with nuclear

the slow decomposition of silica (SiOj) in the
earth's crust

the action of volcanos

the photosynthetic action of plants

the splitting of water molecules (H50) in the
oceans

power plants?

a)
*b;
c)
d)

At present,

thermal pollution
smoke pollution
waste disposal
radiation pollution

the cheapest way to dispose of solid wastes :

collected from homes is by

a)
b)
*C)
d)

incineration
recycling
dumping in pits. and covering with soil
composting
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(1) pollution (Items A5, A6, A7, A8, A9, AlO, Al2, AlS, Al6, Cl4
Cl6).

The level of factual knowledge relating to pollution appeared
to be very variable. As many as three-quarters of the pupils
correctly responded that carbon monoxide is the major air
pollutant discharged by motor vehicles, and two-thirds under-
stood the meaning of the term "biodegradable". The only other
question correctly answered by a majority was Cl16, in which
54.9% indicated that smoke pollution is not a potential problem
with nuclear power plants. Since the Torrey Canyon remains as
onc¢ of the most serious examples of massive pollution in recent
history, it is perhaps surprising that only 44.8% were able to
recognize the name of this oil-tanker that ran aground off the
southern coast of England. Of greater concern is the fact that
only one-quarter of the respondents knew that phosphates con-
tribute significantly to water pollution by increasing the
growth rate of algae in lakes and rivers. The most poorly
answered questions in this category related to the pesticide
DDT. Fewer than one-quarter knew that DDT affects the proper
development of eggs in birds of prey, while the vast majority
underestimated the persistence of this chemical. Only 16.3%
responded that DDT usually remains toxic for many years.

(2) Population (Items ABCl, ABC2, All, Al3, Al7, B16).

A clear majority of pupils (72.5%) were aware that the factors
affecting the size of populations include birth and death
rates, and the rates of immigration and emigration. Less well
known were some basic population statistics. The present world
and British populations were correctly estimated by 47.1% and
45.9% of the pupils respectively, while 44.0% selected the most
acceptable projection for the doubling time of the present
world population. Knowledge relating to population growth
rates appeared to be weak, with pupils tending to over-estimate
the values. Only 20.7% knew that the world growth rate is about
2% each year, and 34.2% correctly responded that the British
population is growing at a rate which is less than the world
average.

(3) Natural Resources (Items B7, B8, B9, Bl0O, Bll, Bl4, Bl7).

It was well known that whales have become endangered by over-
hunting by man (74.5%) and that the United States is the world's
largest consumer of oil and natural gas (60.3%). The remaining
questions in this category were answered correcly by less than
one-half of the pupils. Between 40 and 50 percent were correct
in their responses to known world reserves of minerals and coal,
and in estinating that Britain will be self-sufficient in oil
by 1980. A large proportion of the sample (46.6%) thought that
British homes use only four gallons of water per day, while
40.2% selected the correct answer of about 40 gallons.
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(4)

(5)

(7)

Land Use (Items ABC3, BG, B12, B13, RL1S).

With one exception, these gquestions were answe . - v ith croauitvely
greater success. The vast majority recognize:i «i-at Brit=in must
import food, with 56.7% aware that about one-half of the food
supply comes from overseas. It was also generally understood
that good agricultural land is diminishing (57.9%) and that
Nedgerows are being removed with detrimental effects on the
environment (51.9%). The response pattern on B1S, however,
indicated a serious misconception about the amount of land
devoted to agriculture in the United Kingdom. A majority of
respondents were of the opinion that 40% or less of the land

is used for agriculture, while only 6.8% knew the correct

answer of approximately 80%.

Energy (Items ABC4, C5, Cl1l0, Cl2).

The present importance of coal-burning power plants in Britain
(50.1%) and the future likely importance of solar ratiation as
a source of energy (69.6%) were quite well recognized. Pupils
were less well informed regarding the efficiency of burning
coal in modern power plants (42.8%) and the purpose of building
nuclear plants near bodies of water (45.1%).

Environmental Health/Safety (Items C6, C7, C8, C9, Cl3).

Questions relating to carbon monoxide and DDT were answered in

a similar fashion to questions on the same topics in the pollu-
tion category. Over 65% knew that carbon monoxide is a pollution
problem because it is poisonous to humans, while only 35.6% were
aware that most of the DDT found in our body tissues is ingested
in our food. Sources of radiation were not well known.
Strangely enough, the most frequent response on item C7
incorrectly identified the source of radiation to which most
people are exposed as "medical sources" (33.4%), whereas ca

item C8 pupils tended to avoid the correct answer of "medical
sources" as the largest single man-made source of radiation
affecting the public. On this question a misconception was
evident, with 46.1% selecting nuclear power plants compared to
only 24.2% who correctly recognized that we are more frequently
exposed to medical sources of radiation. The serious nature

of bronchitis was greatly under-estimated. Although item Cl13
was a difficult question with only 10.7% making the correct
selection, it should be of concern that one-third of the
respondents did not know that bronchitis can be a fatal

disease.

Ecological Relationships (Items Al4, BS, C15).

Two-thirds knew that most of the oxygen in the earth's atmosphere
is the result of the photosynthetic action of plants. However,
the two questions relating to function of decomposer organisms,
and the removal of oxygen from water during the decomposition

of organic materials were less well understood, with a little
over 40% choosing the correct answers.
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i3) Social/tolitical/Economic Influences (Items Cll, C17).

The importance of legislative action in curbing pollution, as
opposed to voluntary measures, was recognized by two-thirds of
th2 respondents. Fewer showed knowledge of the economics of
dis 3sing of solid waste.

Responses to . rnceptual Knowledge Items ' (Part 2)

fracuencies 7L responses to conceptual knowledge items are presented in
Tacle 4.7 and against the alternatives 'to.2ach question. This is followed
by a discussisn of response patterns under each category of "environ-
mental concein".

ABC21L. If sufficient water were available, virtually all of the land
surrace of the world could be economically used to produce
food.

3l. ¢ a) True
50.2 *b) False
8.2 c) Don't Know

ABUZL. The interaction of environmental, biological and social
factors determines the size of human populations.

51.0 *a) True
20.6 b) False
28.4 c) Don't Know
ABC23. There is an unlimited supply of energy available to man from

fossil fuels (such as coal and oil).

22.6 a) True
72.0 *b) False
5.3 c) Don't Know
A24d. Pollution caused by man may give rise to irreversible changes

in the environment.

75.5 *a) True
11.1 b) False
13.4 c) Don't Know
A25. In any environment, one component like water, air, or food may
limit the type of life which can survive.
77.4 *3) True
12.2 b) False
10.4 c) Don't Know
A6, A natural body of water (such as a river or lake) will always
have sufficient dissolved oxygen to support aquatic animal
life.
.8 a) Truc 3
47.2 *b)  False 6o
12.9 c) Don't Know
50

ERIC

Aruitoxt provided by Eic:



TABLE 4.7

FREQUENCY OF RESPONSES (AS PERCENT) TO EACH ALTERNATIVE

ON CONCEPTUAL KNOWLEDGE ITEMS

Al ternative

[tem X a B c
ABC21 11005 31.6 6C.2* 8.2
ABC22 10995 51.0* 20.6 28.4
ABC23 10998 22.6 72.0* 5.3
A24- 3738 75.5* 11.2 13.4
A25 3736 77.4* 12.2 10.4
A26 3740 39.8 47 .2* 12.9
A27 3736 69, 3* 17.6 13.1
A28 3735 20.9 49 .1* 30.0
A29 3735 75.3* 11.6 13.0
A30 3736 71.0%* 16.8 12,2
B24 3666 18.3 59.0%* 22.7
B2S 3667 77.5*% 6.4 16.1
B26 3665 74.4%* 10.4 15.3
B27 3661 37 6 36.8* 25.6
B28 3665 77.5* 13.1 9.4
B29 3658 42.0* 39.1 18.9
B30 3667 39.9 45 .5= 14.6
C24 3594 21.2 62 .3% 16.5
Cc25 3594 89,7* 4.5 5.8
c26 - 3594 49.8* 36.8 13.4
Cc27 3589 30.6 25.6* 43.8
c28 3592 76.8* 12.6 10.6
c29 3591 52,9* 23.4 23.7
C30 3589 50.9% 23.7 25.4
*Correct Response
-k
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Living ““ings are interdependent with one another and with
thelr .ironment.

a0 True

i) False

) Don't Know
Tne rate of adaptation in organisms always keeps pace with the
rate of change in the environment.

a) True
*) False
c) Don't Know

Increasing hum- - j.opulations and demands for greater industrial
and agricultu-: productivity have resulted in increasing levels
of environmerntal pollution.

*3) True

b) False

c) Don't Know
The social behavior of humans can L . ‘fected by population
density.

*a) True

n} False

c) Don't Know

Natural resources are equally distributed with respect to land
areas and political boundaries.

a) True
*b) False .
c) Don't Know

wildlife refuges and undisturbed natural areas may be of value

in protecting endangered species and perpetuating gene pools.

*a) True
joR False
~) Don't Know

The management of natural resources to meet the needs of
su:cessive generations demands long range planning.

*a) lTrue
b) False
c) pon't Know

Throughout history, culture ith little technological develop-
ment have used more natural resources than those with advanced
levels of technological development.

ay) True
*b) False
c) Don't Know
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B28. Maintaining, improving, and in some cases restoring soil
productivity is important to the welfare of people.

77.5 *a) True
13.1 b) False
9.4 c) Don't Know
B29. Minerals are non-renewable resources.
42.0 *a) True
39.1 b) False
18.9 c) Don't Know
B30. The oceans represent a limitless source of food and resources

for the future.

39.9 a) True
45.5 *) Falise
14.6 c) Don't Know
c24.. There is no relationship between the incidence of bronchitis

and the level of air pollution

21.2 a) True
62.3 *b ) False
16.5 c) Don't Know
c25. Safe waste disposal is important if the well-being of man and

the environment is to be preserved.

89.7 *a) True
4.5 b) False
5.8 c) Don't Know
C26. The ultimate source of most of the energy that we use is the
sun.
49.8 *a) True
36.8 b) False
13.4 c) Don't “now
c27. There is a tendency for people to select long-term environmentali
benefits, often at the expense of short-term econcmic gains.
30.6 a) Tru:
25.6 *b) False
43.8 c) Don't Know
cas. Life as we know it is dependent upon the transformation of
enerqgy from one form into another.
76.8 *a) True
12.6 b) False
10.6 c) Don't Know
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Chemical substances may be concentrated as they pass through
food chains, and become a haz::rd to human health.

*a) True
b) False
c) Don't Know

An organism is a product of its heredity and environment.

*a) True
b) False
c) Don't Know

Pollution (Items A24, A29).

Three-quarters of the pupils responded correctly on these two
questions, indicating a sound understanding of the role man
plays in causing pollution and the irreversible environmental
cffects that may result.

Population (Items ABC22, A30)

T,
Pupils appeared to recognize that human social behaviour can be
affected by population density (71.0%), but were less aware of
the factors determining the rise of human populations (51.0%).

Natural Resources (ltems B24, B25, B26, B27, B29, B30).

Concepts relating to the importance of wild-life refuges (77.5%),
the need for long range planning in the management of natural
resources (74.4%), and the unequal distribution of natural
resources (59.0%), were generally well understood. Less well
c¢stablished were concepts concerning the non-renewable nature

of minerals (42.0%) and the relationship between technological
development and the consumption of natural resources (36.8%).
Perhaps the most disturbing result to emerge from these questions
was the fact that only 45.5% of the respondents refuted the
notion that "the oceans represent a limitless source of food

and resources for the future".

Land Use (Items ABC21, B28).

A clear majority of pupils recognized that human welfare is
dependent upon productive soil (77.5%), and that factors other
than sufficient water are essential for food production (60.2%).

knergy (Items ABC23, C26, (€28).

The concepts that life is dependent upon the transformation of
rmergy (76.8%) and that energy available from fossil fuels is
finite (72.0%) were well established. However, fewer than one-
half of the respondents knew that the ultimate source of most of
our cenerqgy is the sun.
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(3)  tnvironmental Health/Safety (Items (24, C25, C29),

Although the importance of safe waste disposal was strongly
endorsed (89.7%), almost one-half did not know that chemical
Substa..ces can be concentrated in food chains and become
Nazardous to human health. Over 60% knew that a relationship
exists between bronchitis and the level of air pollution.

(7) Ecological Relationships (Items A25, A26, A27, A28, C30).

The concepts of limiting factors (77.4%) and the interdependence
of l.ving things and their environment (69.3%' were well under-
Stood. At the other extreme, only 47.2% kncw that dissclved
oxygen is not always available in sufficient quantities to
support aquatic 1life.

(3) Social/Political/Economic Influences (Item C27).

The concept expressed in this question was poorly understood.
Only 25.6% correctly refuted th~ assertion that people tend to
select long-term environmental benefits, often at the expense
of short-term economic gains. The most frequent response was
"Don't Know" (43.8%).

Responses to Belief Items (Part 3)

The response frequoncies on the belief items are nresented in Table 4.8
and next to the alternatives on cach question. As before, this is
followed by a discussion of response patterns under eacn "environmental
concern” category.,

ABC31. Planning which will limit the size of familiocs i« important if
over-population is to be avoided.

80.0 *a) Agrece
15,2 p) Disagree
4.7 <) No Opinion
ARCI2, The demand for enerqgy is critical enough to justify relaxing

some of the environmental restrictions which hinder encrqgy
prroduction.

25.1 a) Aqgrec
45.5 *1) Disarreo
29.4 ) Ho Opinion
ABC 3, The tax system should bo redosigned to enes vrage small families
rather than large ones.
5.2 *a) Aqrog
27.1 1) Disagreao

13.3 ) Mo Opinion



TABLE 4.8

FREQUENCY OF RESPONSES (AS PERCENT) TO EACH
ALTLRNATIVE ON BELIEF ITEMS

P N L Yo e

Alternative

e a b c
31 10991 30.0% 15.2 4.7
' iN967 731 45,5* 29.4
10976 59 .2¢* 27.0 13.8
b 10973 27.6 58.0* 14.4
3724 84 .5H* 7.5 8.0
. 3729 76.4* 9.0 14.6
St 3736 51.3* 34.3 14 .4
o 3731 23,6 69.2% 7.2
S 372¢ 37.7 38.2¢ 24.1
SV 3724 44 .3* 45.0 10,2
e 3722 36.5 22,1+ 41 .4
. 3724 11.6 77.8¢% 10.5
o 3724 59,5* 22,9 17.6
e 3724 3.5 83.9* 6.6
L) 3726 56.5* 24.9 18.6
3663 38,5¢* 41.5 20.1
3657 58,5% 28.5 13.0
3661 9.2 84.6* 6.3
Lo 3656 30.7 44 ,9* 24.4
et 3657 75.8* 12.8 11.4
i 3659 49,2+ 38.8 12,0
b 660 72.0* 12,6 15.4
e 4661 8.0 86.6*% 5.5
H 3661 60.,q4* 20,2 19.4
NN 3662 69.1* 24.5 6.3
i 3661 26.8 58,2¢ 15.1
35 3589 58.8 35,2 6.0
e 3589 67.2% 17.1 15.7
. 31584 30,9 54.4+* 14.7
- 3589 64.,2* 25,7 10.1
, 3588 52,2*% 19.0 28.8
q 3583 41.9 39.4» 18.6
cob) 3586 69.,0* 14.4 l16.6
i 1505 19,3 64 .5+ 16,2
4 3504 55,64 22,7 1.7
A 31579 16.0 55 .4% 28,7
! 35606 49,31 39.6 11,2
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A35.

A36,

A37.

A38.

Al9.

A40.

AL,

~

—

o))

51.3
34.3
14.4

37.7
38.2
10.2

44.")
45.0
10.2

36.5
22,1
41.4

Large-scale famines are not likely to occur in the near future.

a) Agree
*b) Disagree
c) No Opinion

Man has a moral responsibility to protect the natural environ-
ment.

") Agree
b) Disagree
c) No Opinion

International agreements with legal and economic sanctions are
hece.sary to prevent industries and oil-tankers from extensively
polluting the oceans with their wastes.

*a) Agree
b) Disaqree
c) No Opinion

People should only be allowed to burn smokeless fuels in their
fireplaces at home.

*a) Agree
b) Disagrue
c) o Opinion

Farmers should be allowed to use any pesticide that they wish
in order to control the pests that eat their crops.

a) Agree
*b) Disagree
c) No Opinion

A community's standards for pollution should not be so strict
that they discourage industrial growth and development.

a) Agreo
*b) Disagyree
¢) do Opinion

Slnce population i{g a critical problem facing mankind, nost
couples ghould not produce more than two children.

*a) Agroeo
b) Disagree
) No Opinion

Continuous qgrowth of British industry and the Gross Wational
Product (GNP) is hiqghly dosirabla.

a) A jrae

*H) D sagruo
¢) No Opinion
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Ad3.

Add,

A\"l ri .

n3s.

1536,

137,

"o,

ll.o
77.3
10.5

%

N O
DL

[ S

3.5
83,9

(SN ¥}

50.9
24.9
1.6

b1
0 S

20, 1

]
)L h
RPN

Ls.0)

). 2
Ak

There is no need to worry about over-population because science
and technology will solve the problem before it becomes toc
secrious.

a) Agree
*h) Disagree
c) No Opinion

Controls should be placed on industry to protect the environ-
ment from pollution, even if it means that things will cost
mcre.

*a) Agree
b) Disagree
c) No Opinion

The oceans represent an unused area where man should dispose of
his wastes.,

a) Agree
*bh) Disagraen
¢) No Opinion

Adopting a child is a good policy for families who want more
than two children.

*a) Agree
k) Disagrce
c) No Opinion

Fossil fuels (coal, oil, natural gas) are too valuable a
chemical resource to be used to such a great extent in electric
power generation.,

*a) Agree
L) Disagrec
c) No Opinion

Where gcenic and recrecation areas are being diamaged by large
numbers of visitors, there should be restrictions on the number
of people who are allowed to visit at any one time.

*a) Ngree
1) Disaqgrau
@) No Opinion

Poople who can afford the high prices should he allowed to huy
objects made from the skin or fur of endangerod wild animale.

“) Agrea
') Disagroee
<) Mo Opinlon

I would oppose laws that would restrict my standard o) living,

¢van though such laws miqght improve the standard of living for
duciety ag a whole.
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B39.

B40.

B41.

B42.

B43.

B44.

B45.

30.7
44.9
24.4

75.8
12.8
11.4

49.2
38.8
12.0

72.0
12.6
15.4

60.4
20.2
19.4

69.1
24.5
6.3

26.8
58.2
15.1

a) Agree
*b ) Disagree
c) No Opinion

The remaining forests in Britain should be conserved at all
costs.

*a) Agree
b) Disagree
c) No Opinion

In order to reduce our use of oil, people should only be allowed
to own cars that have a low petrol consumption.

*a) Agree
b) Disagree
c) No Opinion

A national land-use plan should be prepared and enforced to
prevent housing and industry from using much of the best
agricultural land in Britain.

*a) Agree
b) Disagree
c) No Opinion

When companies have finished surface-mining land that they own,
they should be allowed to leave it in any condition they wish.

a) Agree
*b) Disagree
c) No Opinion

In order to keep raw materials from being used up too fast, an
international authority should be established to ration them.

*a) Agree
b) Disagree
c) No Opinion

A person who buys a new leopard skin coat is just as responsible
in bringing about the extinction of the leopard as the person
who kills the animal.

*a) Agrec
b) Lisagree
c) No Opinion

Industry gshoild not usc recycled materials when it costs less
to make the same product from new raw materials.

a) Aqgr._ o
*h) Disagree
<) No Opinion
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C35. The most important thing to consider about bringing new
industry into your area is the number of new jobs it will

create.
58,8 a) Agree
35.2 *b) Disagree
6.0 ¢) No Opinion
C36. We should question the construction of all nuclear power

reactors because of the harmful by-products they produce.

67.2 *a) Agree
17.1 b) Disagree
15.7 c) No Opinion
~ 637, Rather than rationing petroleum products, more oil should be

imported from overseas to meet our growing energy needs.

30.9 a) Agree
54.4 *b) Disagree
14.7 c) No Opinion
C38. Strong controls by Government are the most effective way to

reduce pollution problems.

64.2 *a) Agree
25.7 b) Disagree
10.1 c) No Opinion
C39. Priority should be given to developing alternatives to fossil

and nuclear fuel as primary energy sources.

52.2 *a) Agree
19.0 b) Disagree
28.8 c) No Opinion
Cqo0. It is more importént to preserve the freedom of the individual'.
choice than to enforce laws to protect the quality of life in
the future.
41.9 a) Agree
3v.4 *bH) Disagree
18.6 c) No Opinion
C41. Pesticides tlat remain toxic for a long period of tir~ should
be banned.
69.0 *a) Agree
14.4 b) Disagree
16.6 <) Ju Opinion
Cdl, Most of the concern abouit ervironmental ,roblems has been over=-

exaggaerated
 of Mg
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C43.

c44,

45,

19.
4.
lb.

U oW

2

55.6
22.7
21.7

16.0
55.4
28.7

49.3
39.6
11.2

a)l aAgree
*b) Disagree
c) Jo Opinion

The Sovernment should give generous financial support to
rescarch related to the development of solar energy.

*3q) Agree
b} Disagree
c) No Opinion

Government requlations for the approval of new nuclear powe:
plants are too strict.

al Adree
*) Disagree
c) No Opinion

Considering the problems of pollution and crowding, we ~ecd "0
decrease the use of the car as a major means of transpor.aticn.

*a) Agree
b) Disagrec
c) No Opinicn

Fe'lution (Items A3G, 137, A38, A39, A44, C45).

T ecre was very strong disagreement with the proposition: tliz'
"The oceans represent an uwiused area where man should disprie

of hi- wastes" (83.9%) and that "Farmers should bz a..ow: to
rse any pest cide that they wish in order to contre! ur.. pests
that ect their crops" (69.2%). There was also a str..y, con-
census tanat international agreements with legal and :conomic
sanctions are necessary to prev.o~t extensive polluti-a of the
oceans (7¢.4%).  On the cther hand, a relatively small 51.3%
believe ' that only smokeless fuels should be used in home fire-
places, 49.3% exprersed the necd to deciease the vse of the

:Ar as a major means of transportation, and onis 14.2% felt that
community standards for pullution levels are mors ‘uportant than
industrial growth and devclopment. It is clear trom the abovc
responses that pupils' environmental attituades are strongly posi-
tive when tn.: chject cf - oncern doeg not impinge dir - tly on
thetr lives, out are relotively negative when some p...sonal
sacrifiee may be requireco (such as using onl!t smokeless fuels,
reducing the use of cars  or decreasing local industrial
qremth) .,

Population ([tems ABU3L, ARBC33, Adu, Ad42, A45).

Over thro:-quarters of the respondents expressed their belicof
that family planning is important in avoiding over-population,
and that we stould not rely upon science and tuechnology to solve
the over-population problem.  Less enthusiasm was shown for
recdiciignineg the tax S stem to encourage small families (59.2%).
The cugae ition thet "Most couples should not produce more than
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(3)

(4)

(in)

{(7)

two children” resulted in an equal division of opinion, with
44.9% in agreement and 45.0% disagreeing. Once again, positive
ervironmental attitudes were less evident when personal interests
became threatened.

Natural Resources (Items B35, B37, B40, NRd43, R14, B45).

Pupils appeared to be pcsitive in their :.titudes toward
endangered animals, with 84.6% objectiny o tne sale of skins
and furs of endangered wildlife, and 69.1% expressing the
belief that a person who buys a new leopard skin coat shares in
the responsibility for bringing about the extinction of this
species. Beliefs relating to the importance of recycling mate-
rials (58.2%) and only allowing the use of cars that are
efficient in their petrol consumption (49.2%) were less pro-
nounced. The response pattern to item B35 should elicit some
concern, in that a majority of pupils do not appear to be

aware of the long~term value of fossil fuels as a chemical
resource for mankind.

Land Use (Items ABC34, B36, B39, B4l, B42).

Environmentally positive beliefs were expressed on all questions
in this category. The importance of reclaiming surface-mined
land (86.6%), conserving Britain's remaining forests (75.8%),
and preventing the loss of good agricultural land to housing

and industry (72.0%) were well recognized. Fewer pupils
bzlieved that large-scale famines are imminent (58.0%) or that
visitors should be restricted in their access to scenic areas
(58.5%).

inergy (Items ABC32, C37, C39, C43, C44).

On these questions approximately one-half of the responses were
"iv. agreement with the panel". An unusually high selection of
"No Opinion" on these items may reflect that pupil beliefs

rclating to energy are relatively poorly established.

Environmental lHealth/Safety (Items C36, C41).

General concern for public health and safety was shown in the
answers to these items. Sixty-nine percent agreed that pesti-
2ides which remain toxic for a long period of time should be
banned, and 67.2% would question the construction of all
nuclear power plants because of the hazard of radioactive by-
products.

Feological Relationships (Item A35).

The only item in this category elicited a high level of agree-
ment (84.5%) that "Man has a moral responsibility to protect the
natural environment". However, it should be noted that many of
the same pupils, in responding to other items on the inventory,
chose regponses that were not compatible with the protection of
the natural environment.

hH2
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Responses

Social/Political/Economic Influences (Items Ad4l, A43, B38,
C35, C38, C40, C42).

A majority of pupils expressed their belief that most of the
concern about environmental problems has not been over-exaggerated
(54.5%), tnat strong government controls are the most effective
way to reduce pollution (64.2%), and that industry should be suo-
jected to su~h controls even if it means an increase in costs
(59.5%). when asked if the continuous growth of British industry
and the GNP is highly desirable, the largest group of respondents
selected "No Opinion" (41.4%), perhaps reflecting the complex
conciderations involved in this topic. The effect of self-
interest was once again evident in the responses to several state-
ments in this category. Answers to items B38 and C40 indicate
that fewer than one-half of the group would be supportive of

laws restricting their standard of living in the interests of
society as a wiole, or protecting the future quality of life at
the expense of their personal frecdom of choice. And only 35.2%
refuted the contention that new jobs are the most important
consideration in bringing new industry into their community.

to Perceptual Items (ABC18-20) .

The frequency of responses to each alternative on the perceptual questions

is shown in Table 4.9 and in the following discussion. .
TABLE 4.9
FREQUENCY OF RESPONSES (AS PERCENT) TO EACH
ALTERNATIVE ON PERCEPTUAL ITEMS
Alternative
Item Y|
a b c d e f g h i
ABC18 13980 31.5 6.9 48.1 13.5
ABCL) 10937 14.4 12.2 10.4 8.5 11.3 8.2 4.1 14.5 16.3
ABC20 10987 9.1 9.4 12.2 8.3 bbb 26.4 5.2 22.0 0.9
Auls, Which one of the following best describes the way in which you
have gained most of your knowledge about thoe environment?
31,95 a) qgeneral oducation at school
6.4 ) special environmental courses at school
i1, 1 <) private reading, tihe radio, and TV
13.5 d) talking with parents, friends and other peoplo
Lt 15 interesting to note that less than 40% of the pupils believed that

they gained most of their envircnmental wnowledge from their formal

03



schooling, while over 60% indicated that this knowledge had been gained
from activities that might be described as "self-education". In the
perception of thiese children, the media appears to have played the most
important role while special environmental courses have made a relatively
small impact.

ABC19. Which one of the following problems do you think is the most
serious in the community where you live?

14.4 a) Land use
12.2 b) Traffic accidents
10.4 c) Air pollution

3.5 -d) Water pollution
11.3 e) Rubbish disposal

8.2 f) Over-crowding

4.1 q) Public health
14.5 h) Crime

16.3 i) Jone of the above are problems in our community

A somewhat surprising outcome on this question was the fact that the most
frequently selected response was "Hone of the above are problems in our
community". The next most popular choice was "Crime", indicating that
this societal problem is of more pressing concern in the minds of many

youhwg people than the problems of their local physical environment.

ABC20. Which one of the following problems do you think is the most
serious in Britain?

7.1 a) Land use

9.4 b) Traffic accidents

12.2 c) Air pollution

8.3 d) Water pollution

€.6 e) Rubbish disposal
26.4 f) Over-crowding

5.2 g) Public health
22.0 h) Crime

0.9 i) None of the above are problems in Britain

.ome interesting observatiuns emerge in comparing the responses of items
ABCl9 and ABC20. Over-crowding which was of little concern in local
communities, clearly cmerges as the major concern for Britain as a whole.
Although crime rated highly as a local problem, it was selected by a
significantly nigher proportion of pupils as being the major problem in
Britain. And while 16.3% felt that none of the listed concerns were
problems in their community, only 0.9% were prepared to state that they
were not seritous problems for the country as a whole. It would apnear
that a gizabla number of pupils recognize that their country is afflicted
with environmental problems, but they Jdo not perceive tunat these problems
arc o serious in thelr home commurities.

Felationships Between Variables

his sectiun 15 devoted to analyses of the rnlationships between variables,
and provides the information necessary to answer the null hypotheses
posited on parge 7.
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The following statistical procedures were emgloyed to determine whether
significant relationships existed between both environmental knowiedge and
attitude and the independent variables of sex, type of school attended, sex
composition of the school, school size and region of school attendan-e:

(a) SPSS subprogramme CROSSTABS was used to conduct chi-square analyses
between the response vatterns on cach item on the inventory and
the independent variables listed above. When chi-square is per-
formed with a large number of cases, very small differences show
significance at the commonly-accepted 0.05 or 0.0l levels. Since
the number of subjects responding to each item in this study was
always ia excess of 3,000, a 0.0001 level of signi”icance was
deemed appropriate for all chi-square analyses. The results of
these analyses are presented in Appendix C (p. 131). 1In addition,
the frequency of correct responses on each item by sex, school
type, school sex, schonl size and region (together with chi-
square values) are listed in Appendix D (p. 151).

(b} To determine whether significant relationships existed between
total scores (on factual knowledge, conceptual knowledge and
beliefs) and the independent demographic variables stated above,
analysis of variance prccedures (SPSS subprogramme ANOVA) were
utilized. Since the chance of committing a Type I error is
increased by performing multiple analyses on the same data, a
rigorous level of significance was chosen (0.001'. In all cases
involving the multiple comparison of means, the rust hoc
Scheffé test was used to indicate which differences between the
means could be considered significant at the 0.0l level. To
assist in the interpretation of data, mean scores on Forms A,

B and C by sex, school type, school sex, school size and region
are presented in Tables 4.10 through 4.14; and summaries of all
ANOVA results are provided in rables 4.15, 4.17 and 4.18.

fc) Regression analyses (SPSS subprogramme REGRESSION) were used to
Ascertain the amount of variance that could be attributed to
the independent variables of sex, school type, school sex and
school gize. Region was not included as a variable, since the
data from non-maintained schools was excluded from the regional
category and wotulld therefore have been treated as "missing data"
in all the regression analyses. Computer printouts of these
analyses are presented in Appendix E (p. 165), with Table 4.16
(p. 71) providing a summary of the percent of variance attribu-
table to each variable.

Chi-square was also used to examine the relationships between
pupil perception of environiental problems, as expressed cn

items ABCLl9 and ABC20, and the independent demographic variables.
And ANOVA was ..gain employcd to investigate relationships betweon
pupll perception of "sourc. " environmental knowledgce" (Item

I¥) and level of environme.z .. knowledge and attitude toward the
environment,

Finally, as a mecans of revealing selationships that might oexist

botweon factual knowledge, conceptual knowledge and beliecfs,
correlation coefficients wor> computed between all items on each
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form and between total scores on each part of Forms A, B and C.
SPSS subprogramme PEARSON CORR was used to generate the
correlations, and tabulated results are presented in Table 4.29
on page 81.

relationsihips between Factual Knowledge and
Selected Variables

An examination of the ANOVA results presented in Table 4.15 and the chi-
sjjuare analyses on individual items {Appendices C and D) indicated sig-
nificant differences in the response patterns on factual items with respect
to sex, school type and school sex, and less pronounced differences with
respect to school size and region.

Regression analyses, summarized in Appendix E and Table 4.16, made it

clear that most of the observed variance could not be attributed' to the
demoyrapnic variables measured in this study, but was probably due to

other factors such as intelligence and home-background. Only the variables
of "sex" and "secondary modern school" accounted for more than five percent
of the variance and could therefore be considered meaningful predictors

of factual environmental knowledge.

(a) Sex. Males scored significantly higher than females on factual
knowledge items on all three forms (Table 4.10). Regression
analyses (Table 4.16) showed that approximately five to ten

B percent of the variance may be attributed to sex differences.
Thus, of the five independent variables under consideration, sex
appears to be the strongest predictor of factual environmental
knowledge.

() sc¢hool Type. Mean scores in Table 4.11 showed considerable
differences in the four school types, with non-maintained
tchools consistently producing the highest scores, followed by
grammar, comprehensive and secondary modern schools in that
order. Post hoc Scheffé tests on the three forms indicated
that the differences between non-maintained and grammar scores
were not significant at the 0.0l level, however these two school
types did perform significantly better than comprehensive schools
which in turn produced significantly higher scores than secondary
modern schools. With the variance attributed to sex removed, a
little cver five percent of the variance is accounted for by
s<ocondary modern schools, while the other school types make
virtually no contribution (Table 4.16).

(¢)  Schoel Sex. Post hoc s5cheffé tests demonstrated that "all boy"
scaools produced significantly higher scores on factual know-
ledge, wnile no significant differences were detected between
"all girl"” and "mixed" schools. Since school sex accounted for
very little of the variance (rhe variables "all boy" and "all
girl"” did not enter the prediction table with any appreciable
amount of variance), it would appear that the "all boy" superi-
ority was primarily a function of si» and school type, i.e. "all
boy" schools reflected the higher achievement of males over
fomales, and generally were not penalized by the lower
performance of secondary modern schools.




(d)  School Size. Significant differences were detected on Forms
3 and C, and the post hoc analyses indicated that the smaller
schools of under 400 pupils did nct perform as well as the
three larger school categories. Since school size was found to
account for less than one percent of the variance (Table 4.16)
the significantly poorer performance of the smaller schoolsg
can be attributed to other factors such as sex and school type.

(e) Region. Significant regional differences were detected on
Forms A and B at the 0.001 level, with Form C barely falling
short of significance at this level. Based on pooled data from
the three forms, the highest mean score on factual items was
achieved by the South East (8.07) followed by West Midlands
(7.81), Greater London (7.76), East Anglia (7.57), East Midlands
(7.52), Yecrkshire and Humberside (7.50), North West (7.49),
South West (7.39), and the North (7.25).

While the post hoc analyses differed on each form, the overall
pattern indicated that the South East region performed sig-
nificantly better than the North. However, it should be noted
that a frequency count of the distribution of sexes by region
revealed some departure from the expected ratio of 49% males to
51% females. Since males have been shown to score significantly
higher than females, a preponderance of males would tend to
inflate the regionai mean. Thus the North, with 47.4% males in
its sample, was slightly penalized while the South East, with
51.8% males, gained a slight advantage. The most pronounced
deviations in the proportion of males to females were in the
West Midlands (57.0% males) and Greater London (38.6% males).

In a similar way, a frequency count of school types by region
revealed departures from the expected ratin of 47% comprehensive,
37% secondary modern and 16% grammar (non-ma.ntained schools
being excluded from regional distributiuns). Since it has
already been shown that "secondary moderxn" produced significantly
lower gcores than other school types, regyions with a high pro-
portion of secondary modern schools would be penalized compared
to regions with a lowcr proportion. Thus the North West, with
47.5% secondary modern schools was at a disadvantage when com-
pared to Yorkshire and Humborside with 17. 3% secondary modern.

After correcting for the effect of unequal sex and school type
distributions in cach recgion, a general pattern of achievement
emerges. It appears that the highest levels of factual environ-
mental knowledge are centered in the South East and Greater
Llondon regions, with decreasinqg knowledge levels as one procecds
toward the more distant regions of the North and South West.

Relationships between Conceptual Knowledge
and selected Variables

As in the previous section, ANOVA (Table 4.17) and chi-square analyses
(Appendices © and D) were ased to determine significant relationshinps
between variables. It was found that response patterns - o conceptual
items diftered significantly with respect to school type and school sex,

v7
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TABLE 4.10

MEAN sSCORES ON FORMS A, B AND C BY SEX

Factual Items

Conceptual Items

Belief Items

(Part 1) {part 2) (Paxt 3)
A B C A B C A B C
Male 8.25 8.33 8.97 6.58 6.22 5.96 9.14 9.42 8.63
Foma’o 5,3) 7.20 7.27 6.34 5.76 5.81 8.95 9.38 8. 26
TABIE 4.11
MEAN SCORES ON FORMS A, B AND ¢ 8Y SCHOOL TYPE
Pactual Items Coicaptual Items Belief Items
(Part }) (Part 2) (Part 3)
A B C A B C A B C.
Comprehensive 7.36 7.74 7.86 6.27 5.80 5.67 8.96 9.39 8.29
Sec. Modern 6.78 7.02 7.33 5.78 5.33 5.39 8.47 8.80 7.71
Gransmar 8.78 8.91 9.60 7.75 7.21 6.93 10.05 10.25 9.86
Non-maintained 9.1% 9.17 9,94 7.68 7.2% 7.03 9.85 10.13 9.67
TABLE 4.12
MEAN SCORES ON FORMS A, B AND C BY SCHOOL SEX
Factual Items Conceptual Items Belief Items
(Part 1) {Part 2) (Part 3)
A B C A B C A B C
All Boy 9.20 9.06 10.14 7.33 65.97 6.79 9.64 9.71 9.41
All Girl /.18 7.78 7.64 6.83 6.31 6.14 9.29 9.77 8.76
Ml xed 7.25 7.53 ?2.79 F 16 5.68 5.62 8.84 9.22 8.15
68 .
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TABLE 4.13

SEAI SCORES D0 FORMS A, B AND © BY SC..00lL SIZE

Factual Items Conceptual Items Belief It mn
{part 1) (Part 2) (Part 3)
A B C A B C A B (o
Under 400 7.18 7.07 7.57 6.16 5.59 5.53 8.67 9.07 8.01
400 -~ 799 7.62 7.92 8.25 6.59 €.09 5.97 9.02 9.33 8.48
800 - 1199 7.56 7.80 8.19 6.36 5.9 5.96 9.16 9.48 8.54
Ovaer 1200 7.45 7.91 7.97 6.39 .08 5.7z 9.12 9.62 8.48
TABLE 4.14

MEAN SCORES ON FORMS A, B AND C BY REGION

Factual Jtems Cunceptual Items Belief Items
(part 1) (Part 2) (Part 3)
A B 3 A B c A B 3
North 7.14 7.10 7.53 6.17 5.43 5.52 8.78 9.00 7.97
Yorks and Humb 7.18 7.59 7.74 6.00 5.83 5.76 8.69 9.34 7.96
North West 7.13 7.55 7.79 6.21 5.80 5.77 8.81 9.30 8.31
Eaat Mid. 7.24 7.50 7.83 6.34 5.55 5.60 8.62 9.10 8.22
West Mid. 7.44 7.78 8.22 6.41 5.96 5.77 9.08 9.37 8.44
Bast Anglia 7.30 7.52 7.90 5.96 6.06 5.92 9.10 9.236 8.82
Greater London 7.41 7.77 8.14 6.58 5.92 6.12 9.06 9.36 8.53
Other S.E. 7.88 8.13 8.20 6.68 6.27 5.85 9.26 9.61 8.52
South West 7.18 7.33 7.69 6.09 5.45 5.50 9.01 8.97 8.16
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TABLE 4.15

SUMMARY  OF SIGNIFTICANCE LEVELS FROM Al ANYWA OF TOTAL
FACTUAL FNOWLEDGE SCORES BY (1) SEX, (<) SCHOOL
TYPE, (3) SCHOOL SEX, (4) SCHOOL SIZE,

AND (5) REGION

Degrees of Level of
Form Freedom F Ratio Significance
A 1;3720 285.0 0.000*
Sex B 1;3644 168.5 0.000*
C 1;3585 348.8 0.000*
A 3;3707 126.8 0.000*
School Types B 3;3636 118.0 0.000*
C 3;3567 138.8 0.000*
A 2;3737 140.9 0.000*
Sonnl Sowx B 2; 3666 90.9 0.000*
C 2; 3596 177.6 0.000*
?
A 3;3736 3.0 0.029
School Size B 3; 3665 12.2 0.000*
C 3; 3595 6.2 Nn,00L*
A 8;3407 4.7 07000*
Ruglon B 8;3333 6.0 0.000*
C 8;3271 2.8 0.004*
* P < 0.001
8O
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TABLE 4,16

SUNMARY OF HEGRESSION MPALYSES® SHOWIAC PERCENT VARZANCE
ATTRIBUTABLE 10 SELECTED VARTABLES

INCTAL RUHLEDGE CONCEPTUAL KNOWLEDGE BELIERS

‘emh Fomd PomC  fornk PormB RornC  FormA Formd Forn ¢

- )

Sy [ YK 06 13 2 0.0 00 0.8
Compranensive 00 0.0 0. 00 02 03 0G0 00 0l
3o, Yo W N2 6.5 76y 59 29 LY 46

. Sl 0.0 00 0.0 0.0 00 00 0.0 0.0 0.0
. enaatalned 000 000 0.0 0000 00 00 0.0 00
AR M0 0 0600 0l 000l 00
fee 3L 0e 00 00 o000 00 0000 00
L Moowe AT LT NI R Y L 08l

ol Sl 02 L0 04 03 07 04 06 07 0.6

v sutracted fron conputer printouts in Appendiy
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TABLE 4.17

: SPANTFLLANT LEVELS FROM AN ANCVA OF TOTAL CONCLPTUAL
NLOTWLELGE SUORES sy (L) SEX, (2) SCHOOL TYPL, (3) SCHOOL SEX,
{(4) SCHOOL SIZE, AND (5) REGION

[l
1
:
4

Degrees of Level of
Form Freedom F Ratio Significance

A 1;3720 12.1 0.001*
G B 1;3644 40.1 0.000*

C 1;3585 5.6 0.017

A 3;3707 165.8 ARV L
School 1y B 3;3636 151.7 2.t

C 3;3567 134.3 0.0G0"

A 2;3737 83.7 0.Co0»
Suhool vex B 2:3666 93.9 0.000"

C 2; 3596 92.5 0.000~

A 3;3736 ) 5.2 0.002
fohool Sice R 3; 3665 6.5 0.000G=*

C 3; 3598 7.0 J.000*

I 8; 3407 5.5 0.000*
Rejion 3 8;3333 6.9 0.000*

. c 8;3271 3.1 0.002

* p < 0.001
s1tnh loss pronounced significant differenc associated with sex, school
s1ze and r2gion. Regression analyses (Ap .odix E and Table 4.15) again
indicated that most of the variance prosa:;™- sosultea “rom factors not

aeasured in this study. The only variables sporeciably contributing to
th.: variance were "sccondary modern school" with about six percent, and
‘mixad school" with approximately four percent.

fa)  Sox. Males scored significantly higher than females on
_01peptual knowledge on Forms A and B, and mzrginally higher
on Form C. However, since this variable accounted for less than
one percent of tnhe variance (T.c'le 4.16) it cannot be considered
a reliable predictor of conc tual environmental knowledge.

() School Type.  The highest conceptual scores were consistently
aznreved by non-maintained and jrammar ~chools, while mean
scores of tne secondary modern schools were always lowest.
"ost hoc tests on the three forms demonstrated that non-
maintained and grammar schools prrformed significantly better
than comprehensive schools, and comprenensive schools in turn
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. IR ool e adarey thian s cano oy nodoe
e hae e o gy o (abhle bo ey Ghowed U b the
I TN B Chacr omodern o hos 1" geeounted for abe it sisooov-
b s v aned tn thesrofors prodictive of lower

Cleredsemoar o con eptiad environmental knowledge.
. . - . o .
astree tests pervtoried on all forms verifiod taat

v RAT
w0 Tl hoy !t L hoo)s scored sionificantly higher than Mt 11

pielT wchools, which 1nturn achiovad significantly botter than
Toowe" Shools. Since "mixed” schools aceounted for about
TN perentoor the warlance, this variable appears co be a

vt rr cdieror of lower scores on conceptual ltems.

ot 2 Alrhough thee DOS T Coanalysos varioed solewhat on
Lo toreer forms, it was clear that schools of between 400 and

7o upiis performed slgnificantly pettor than the smaller
soavols wath earolnents below 400, Since thr regression analysos,
Aaeve t that sohocl size acrounted for less than ona wwrcent of
Lo varparc.e, it would appear that the pecorer performance of

i smaller schools was to a large extert a function of otnor
variables sueh as school tvpe and school sox.

teswegions Siynificant reagional differznces were evident on Forms
Ao B, owith Form O onot quite ashieving significance ~t tf
HeO0 T el Hased upon pooled data fram the three forms, fhe
South duast ; roduced the highest mean scores on concepcual items
with «. 27, rollowed by Greater London (6.22), Wost Midlands
(0. 0%), Mast Anglia (5.93), dorth West (5.93), Yorkshiire and
fumt veside (5.47), Fast Midlands (5.33), North (5.70), and
Jenth o West (5.48%) .0 An examination of the post hoc analvsc.
siowed that pupils in the Houth Zast possessed significantly
wore conceptual cnvironmental knowledge than papils in the
South West and Lorth.

A ragqronal pattern of achicvement on coucentual §oons apneared
to b similar to the pattern noted for F.ortnal kncwledge. T -
nighest conceptual knowledge scores wore in the Scuth East
and Sreater London regions, while the wors remote North and
south Wesrt produced the lowest zooeros.

Relat.oasnips betwoen Seliecfs and
Gerlected Yariables

oe g ANOVA (Tacle 4018} and chi-square analyses (Appendices C and

D) were used to oxamine the relationships Letwoen variaclos. 3iunificant
differences o the response patterns on belicf 1tems were found with
TespeTt R0 school tywe and school sex, however no differences were
fotortend ar the GLU0L level with respect to sex (en Fouoms A and B) . school
srae and region. The variables under or:sideration in this study were
Fourdd to contrivute little to the total Jirionce on bolief scores (Table

4. 100, wrth "secondary modern school" acoounting for less than five per-
contoand Tnixed ool Lcconmting for waout one percont.
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TABLE 4,18

LeZILS FROM AN ALNOVA OF TOTAL BHLIEF
Sy (2) SUTHOLL TYPE,  (3) SCHOOL SEX,
(vr SJHOOL SICE, AND (%) REGION

Degrees ot Level of
Form Freadom F Ratio Significance
Y 1;3720 4.8 0.026
Y B 1;3644 0.2 0.620
< 1;3585 14.8 0.000*
A 3;3707 58.1 0.000*
Sehool Ty | 3;3636 44.9 0.000%*
C 3;3567 82.0 0.000%
A 2;3737 24.9 0.000%
Dol LR B 2;36606 l4.6 0.00.%
C 2;3.90 46.8 0.000¢*
A 3;3736 3.1 0.024
Onhiol Uioe 1) 3;3665 3.5 0.014
C 3;3595 3.0 0.026
A 8; 3407 2.7 0.006
Koegunon B 8;3333 2.2 0.023
c 8;3271 2.4 0.013
* p - 0.001

"y Jeds Althougn males scored slightly higher than females on
onvironmental beliefs, only the means on Form C were deemed to
o> significantly different. Since the differences on two of the
“nree forms did not exceed the accepted level of significance,
tne srated hypothesis that "there are no significant relation-
Shlps between oxpressed attitudes toward the environment and
s¢x" was retained.  Regression analyses indicated that sex did
n.:t ontribute appreciably to tha variance on belief scores

Coale 4016y,

')im. As in the case of factual and conceptual knowledge,

i wBThe EES basts demonstrat 1orhat arammar and non-
miintained schools producaed L i ficantly higher belief scores
taan comprehensive schools, :xzh in turn achieved significantly
Lottor Lhan scecondary moderi scaools.  Of 211 the variables,

crondary mudvrn aceounted for most f the variance on boliefs.
ooV, Sinoo thils was o Lnly oalout e o .rcent of tne vavianco,
it caroot be considered a vory offe e predictor of lowoer

it o socores,
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‘) ::w{ui_ﬁuﬁ‘ slogniticant differences wore shown on all foras,
Nl the "all oy and "all airl" schools sroducing significant 'y
thiver oelief soores than the "mixed” schools.  Only about one
Liw variancs was contributed by "mixed schools”
Jmaiing this variable a peor predictor of environ-

) B 2o o osignificant ditferences in beliefs were
dutooted Wit respect to scaool size.

2l beglon. Mo s1agnificant regional differences were found in
~nvironnental belieof scores.

olationsnlpe betveen Pupil Perception of

Procloms and selected Variables

[tem ABCLY asked pupils to identify from a list of common environmental
problems the one that they thougiht to be most serious in their home
sompunity.  Slnilarly, item ABC20 asked pupils to indicate the problem
that they verceived to be most serious in Britain. In order to determine
whether significant relationships existed between pupll perception of
2nvironmental problems and the independent variables of sex, school type,
s3uacol sex,  Lonool size and ragion, chi-square analyses were performed on
the data pooled from the three forms. The results of these analyses (and
the poreent response on each alternative) are provided in Tables 4.19
througin 3.26. It should be noted that lata from a very large number of
Subjents {in excess of 10,000) were used in these analyses, with the
result that rather small variations in the response pattern (which may
Aave no practizal implications) are reported as being significant at the
Dol level,

ta)  des. Twles 4.19 and 4.20 indicate significant differences in
the response of males and females to these perceptual questions.
Males appeared to be more concerned than females about land use
nd water pollution, while females expressed greater concern

aout traffic accidents and crime {(especially for the nation).

(b)  S5chool Type. Significant differences in response patterns by
Jchool tyire were detected (Tables 4.21 and 4.22). Pupils in
non-maintained and grammar schools expressed greater concern
over land use and water pollution than their pesrs in compre -
hensive and secondary modern schools. Non-maintained school
pupils were also more concerned about local over-crowding bu:
l:ss worried about crime as a national problem. Comprehensive
school respondents emphasized local c¢. .me, while those in
sueonddary modern schools were more concerned about traffic
arcidents than their peers in other schools. The most frequently
selected responsce of secondary modern school pupils to item
ABCLs was "none of the above are protlems in our community”.

{zr Gchool Sex. Tables 4.23 and 1.24 oxhibit significant differenc:s
i response patterns by school sex. "Ail boy" schools emphasized

the problems of land use and water polluticn to a greater extent
than the other schools, wnile "all girl" schools showed greater
concern for crime and local traffis accident.. Pupils in "mixed"



TABLE 4.19

DISTRIBUTTION OF RESPONSES (AS PERCEST) ON ITEM ABCL19 BY SEX

Response Alternatives

a b c d [ 4 q h 1
Male 15.5 9.5 10.6 9.4  10.9 8.3 4.3 13.9  17.6
Pemale 13,4 14.8  10.1 7.7 11.8 8.1 4.0 15.2  15.0
N = 10,934 x? = 99.6 8 deqrees of freedom Significance = 0.0000

TABLE 4.20

DISTRIBUTION OF RESPONSES (AS PERCENT) oN ITE! ABC20 BY SEX

Response Alternatives

a b c d e 4 g h i
Male 10.4 8.8 12.6 10.4 7.4 26.0 5.5 17.9 1.1
Famale 7.8 10.1 11.6 6.2 5.8 26.9 4.9 26.1 0.7
N = 10,934 x? = 185.3 8 degrees of freedom Significance = 0.0000

TABLE 4.21

JISTRIBUTION OF RESPONSES (AS PERCENT)
ON ITEM ABC19 BY SCHOOL TYPE

Response Alternatives

& b c d ] 4 g h i
Comprehenaive 14.3 12,6  11.0 7.6 1r.9 8.6 4.1 16,1  14.9
Sec. Modern 13.7  12.9 9.3 8.0  11.7 7.7 45 13.9  18.4
Grammar 16.7 11.5 10.6 10.8 11.5 6.9 3.5 12.8 15.7
Non-maintained 14.4 9.0 10.1 11.: 11.7  1lo0.1 3.8 12.5 17.0
N = 10,902 x? = 91.3 24 degrees of freedom significance = 0.0000
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TABLE 4.22

OLSTRIBL'TION OF RESPONSES (AS PERCENT)
ON ITEM ABC20 BY SCHOOL TYPE

Response Alternatives

a b c d e £ g h i
Comprehens ive 9.3 9.1 11.8 8.0 5.6 25.8 5.8 22.6 1.0
Sec. Modern 7.2 11.8 11.8 6.3 ‘6.8 27.4 5.1 22.5 1.2
Grammar 10.4 7.2 13.7 ~1.0 5.2 26.4 4.0 22.0 0.2
Non-maintained 12.5 5.7 12.8 12.7 8,1 25.5 4.3 17.5 0.9
N = 10,901 x2 = 174.7 24 degrees of fresdom Significance = 0.0000

TABLE 4.23
DISTRIBUTION CTI' RESPONSES (AS PERCENT)
ON ITEM ABC19 BY SCHOOL SEX
Rusponse Alternatives

a b c d e £ g h i

All Boy 15.9 9.1 11.9 10.2 10.5 8.9 4.1 12.5 16.9
All Girl 12.4 15.1 10.2 9.0 10.4 8.5 4.1 15.9 14.5
Mixed 14.6 12.1 10.1 8.1 11.7 8.0 4.2 14.6 16.7
N = 10,987 x? = 64.3 16 degrees of freedom Significance = 0.0000

TABLE 4.24
DISTRIBUTION OF RESPONSES (AS PERCENT)
ON ITEM ABC20 BY SCHOQL SEX
Response Alternatives

a b c d e £ g h i

All Roy 13.3 6.5 11.2 11.9 7.3 27.1 5.1 16.4 1.1
All Girl 8.5 8.3 11.7 7.0 5.3 29.3 4.4 24.9 0.6
Mixed 8,2 10.4 12.5 7.8 6.8 25.5 5.4 22.5 e.9
N = 10,987 x2 = 151.7 16 degrees of freedom Significance = 0.0000
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schools chose traffic accidents as a national problem more
frecuently than their peers in schools segregated by sex.
These differenceu not2d for "school sex" appear to be largely
due to the variable "sex".

(1) school 3ize. Significant differences in pupil perceptions were
not detected with respect te school size. Tables giving response
vatterns are therefore not presented for this variable.

() Kegion. Significant regional differences were evident in
rasponsces to items ABCLY and ABC20 (Tables 4.25 and 4.26). With
respect to local problems, the most striking result was the
popularity of tae response that "1one of the above are problems
in our community". In fact this was the most frequently selected
alternative in East Anglia (23.0%), the South West (21.1%), the
Zast Midiands (19.6%) and the West Midlands (16.7%). Land use
problems were emphasized by the South East, East knglia and the
South West; traffic accidents by Greater London; air pollution
by thoe West Midlands and North; water pollution by Yorkshire
4nd Humberside and East Anglia; over-crowding by Greater London;
and crime by Creater London, the North, Yorkshire and Humberside,
tle South East and North West.

In the case of item ABC20, pupils in every region identified
the two most serions nroblems in Britain as "over-crowding" and

"crime",

relationships between "Source of Knowledge" and Pupil

“nvironmental Knowledge and Attitude

Item ABC1S asked pupils to identify whetaer they gained most of their
inowledge about the environment from general education at school ("regular
courses"), special environmental courses' at school ("special courses"),
erivate reading, the radio and TV ("reading-media"), or talking with
parents, friends and other people ("discussion"). Analysis of variance
procedures were used to determine whether significant relationships existed
vetween pupils' perception of their "source of environmental knowledge"
and their level of environmental knowledge or attitude toward the environ-
ment.  Mean factual, conceptual and beliefs scores of pupils responding

to the four altermatives on this item are given in Table 4.27, and an
AWIDVA summary (from the three forms) is presented in Table 4.28.

Fost hoc Scheffé tests showed that on factual items the "reading-media"
qrous scor.d significantly higher than the "regular courses" and "dis-
cassioa’ groups, while the "reading-media" and "regular courses” groups
pwrformed significantly better than the "special ~ourses"” group. On both
tiie conceptual "nowledge and belief scttions the "reading-media" group
scored sigunificantly higher than both t. "aiscussion" and "regular
courses” groups, and they in turn prod:«d significantly ™’ jher means than

tre “speciral courses" group.

: sicairicantly higher levels of ~avironment. 1 ' - wledge and more
pusitive actituwles of pupils who identified t.. .r major source of environ-
mental knowledge as "reading, the radio and ', and the significantly
roorer wnowledge and attitudes of pupils who identified their major source
a3 “spesial wnvironmental courses at school" raises some interesting
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PV LSOO T Ol RESPONINS (AS PERCENTY ONOU L0 A 1) BY REGION

Response Altexratives

a b c d e £ g h i
North 12.9 11.0 14.2 8.6 10.7 4.4 5.1 18.9 14.2
Yorks & Humb. 10.3 13.4 11.4 12.8 10.1 6.2 3.9 l6.1 15.8
North West 13.5 11.2 10.2 10.6 12.5 6.3 5.4 15.2 15.1
East Mid. 11.4 10.0 10.2 8.7 13.3 9.3 3.8 3.7 19.6
West Mid. 15.2 11.7 14.4 5.9 12.9 8.5 5.0 9.8 16.7
East Anglia 17.3 7.9 7.0 12.2 12.2 8.9 3.3 8.1 23.0
Greater London 11.9 17.3 11.4 5.1 7.8 11.4 3.3 19.5 12..2
Other S.E. 18.2 13.0 7.7 6.0 11.0 9.0 3.6 16.0 15.5
South Wast 16.9 13.1 6.7 9.2 11.1 7.8 3.3 1.7 21.1
N = 10,018 x2 - 431.1 . 64 degreas ol freedom Significance = 0.0000
TABLE 4.26
DISTRIBUTION CF RESPONSES (AS PERCENT) ON ITEM ABC20 BY REGION
Responsa Alternatives
a b c d e 4 g h i
North 7.7 11.5 14.4 8.5 5.9 23.5 1.7 23.4 0.5
Yorks & Humb. 5.4 10.4 12.7 8.2 5.9 22.2 4.3 27.3 1.5
North West 7.2 11.4 12.0 7.9 4.7 23.8 5.7 26.6 0.7
East Mid. 5.5 10.3 9.7 8.4 8.6 29.8 4.7 22.3 0.7
West Mid. 8.7 9.7 11.4 7.8 80 27.0 5.8 20.9 0.8
East Anglia 8.7 12.3 15.5 7.1 1.6 29.4 5.2 16.6 0.5
Greater London 9.5 7.4 11.6 5.6 5.4 31.6 4.7 22.7 1.4
Other S.E. 12.5 7.5 11.2 8.0 6.5 28.6 5.4 19.4 1.0
South West 8.5 12.1 12.9 9.4 8.4 22.6 6.3 19.3 G.5
N = 10,01/ x2 = 244.1 64 degrees of freedam Significarce = 0.0000
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TABLE 4.27

SRS FATTUAL, CONCEPTUAL AND BELIEF SCORES ON ITEM ABC18
(USIN5 DATA POOLED FROM FORMS A, 8 AND C)

Factual Items Conceptual itens Belief ILeﬁs
(Part 1) {Part 2) (pPart 3)
R+ lar Courses 7.4é 5.80 8.62
Sp2cial Courses 7.06 5.44 8.18
Porading=-Maedia 8.29 6.49 9.40
Dlscussion 7.33 5.85 8.62

TABLE 4.23

SETRARY DF STIGNTFICANCE LEVELS FROM AN ANALYSIS OF
WARIANCE OF RESPONSE PATTERNS ON ITEM ABC18

Degrees of Level of
Form Freedom F Ratio Significance
A 3;3729 53.8 0.000%*
Factual B 3; 3653 37.8 0.009%*
C 3;35836 32.2 0.000%*
A 3;3729 32,0 0.000%*
Conceptuad b 3;3652 33.3 0.000*
C 3;3586 27.2 0.000*
A 3;3729 3% 0.000%*
HBola ol B 3;3653 T 0.000*
Z 3;358C 35.5 0.000*
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e R S oo b el e tan e drawn from the vesponses
VU TR T W aou s aow Ll o dout the cducational experience
ot o bkt o s ot respondent;oand certainly no causal rela-

' wdodowever e resalts on item ABCLS (including
Tty 8 e onges cieed oarlicer in Table 4.9 toend to reaffirm

ortance oo rae o media s oan educational tool.  In addition to

b rovino e puality and quaatity of snesicl enviromrental courses, it

woll b wse to ratenarfy environmental oducation offorts in those
e thiat tier mjority of pupils already vorccive to ne the prime source

N R N I S TW I SRS I LA

"ia(l'ﬁlnhli Lo tWoon ravironental bhxowluwgﬂ- and At titude

choocder to reveal relationships that might oxist between factual knowled.e:,
o tual knowl sdae aad attitudes, correlation coefficients were computec
Lot the total scores on the factual, conceptual and belief sections

of can form wring =P85 subprogramme SCATTERGRAM.  In addition, SPSS
cubrrnramme PREARS N CORR was used to computs the PEARSON product-moment

—~

orrelation confricionts botween all items on Forns A, B and C.
Wit th nuroer 9f cases boing in excoss of 3500, a correlation cocfficient
Ot Dot s found B9 be statistically significant at the 0.001 level. Since
thits correlation cocfficicnt accounts for an extremely small amount of the
varian s (0025 rorcsnt) 1t was docided to select a correlatior value that
represented at least one percent of the variance. Thus, in examining
relationsiales batwesn items, only correlation coefficients excceding 0.10
te > b)) weree aceepted. The probability of falsely claiming a signifi-
Santocorrelation between lloms was therefore considerably less than one
inoa thousan i,

(e correlation coefficients (significant at tne 0.00001 level) between
total soores on the factual, conceptual and belief sections of each form
ar— prosenta ! helow in Tacle 4.29.

TABLE 4.29

CORRELATIONS BETWEEN TOTAL FACTUAL, CONCEFTUAL
AliD BELIEF SCORES ON EACH FOKM

Corr. Coefficient Corr. Coefficient Corr. Coefficient
Between Factual & Between Conceptual Between Factual
Conceptual Scores ard Belief Scores and Belief Scores

Ferm A 0.446 0.466 0.359

Form B 0.455 0.482 0.349

Form C 0.433 0.494 0.451

Frener 2 transformations were used to calculate average correlations
across the three forms and to show that the differences between these
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FIGURE 1 CORRULATIONS RETWEEN ITEMS FOTM A
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FIGURE 4.2 CORRELATIONS BETWEEN ITEMS  FORM B

FACTUAL KNOWLEDGE CONCEPTUNL, KNOWLEDGE BELIEFS
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FIGURE 4.3

FACTUAL KNOWLEDGE
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average correlations were significant. The results indicated that the
strongest relat.onship exists botween conceptual knowledge and attitude
(composite belicf score), with a slightly weaker relationship between
factual and concentual knowledge. e lowest correlation was found to be
between factual knowledge and attitude.

Figures 4.1, 4.2 and 4.3 provide a visual impression of the items that
correlate positively with each other (r > 0.10) on the three forms. It

is immediatoly apparent that the relationships between individual items
support the results described above, in which total scores were correlated.
When the results shown in Figures 4.1, 4.2 and 4.3 were pooled, signifi-
cant corralations were found to exist between 36.9% of the conceptual and
belief items, 23.3% of the factual and conceptual jtems, and 15.0% of the
factual and belief items. This reinforces the earlier finding that the

O
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strongest relationship exists between conceptual knowledge and attitude
while the weakest relationship is between factual knowledge and attitude.

Results of Testing the Null Hypotheses

Based upon the preceding examination of relationships between variables,
the following decisions were made to retain or reject each of the null

hypotheses stated on page 7.

-

Hypothesis Decision
1. There are no significant relationships between the

level of environmental knowledge and

a) sex; Rejected

b) type of school attended; Rejected

c) sex composition of the school; Rejected

d) school size; and Rejected

e) region of school attendance. Rejected
2. There are no significant relationships between

expressed attitudes toward the environment and

a) sex; Not rejected
b) type of school attended; Rejected
c) sex composition of the school; Rejected
d) school size; and Not rejected
e) region of school attendance. Not rejected

3. There are no significant relationships between pupil
perception of environmental problems (both local and
national) and

a) sex; Rejected
b) type of schuol attended; Rejected
c) sex composition of the school; Rejected
d) school size; and Not rejected
e) region of school attendance. Rejected
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dypothesis Decision

4. There are no significant relationships between pupil
perception of "source of environmental knowledge"
and level of environmental knowledge or attitude

toward the environment. Rejected
5. Tnere is no significant relationship between the

level of factual environmental knowledge and

axpressed attitude toward the environment. Rejected

I

There is no significant relationship between the
level of conceptual environmental knowledge and
expressed att!tude toward the environment. Rejected.

Although many of the null hypotheses were rejected, it should be re-
emphasized that the variables of sex and school type ("secondiary modern")
accounted for most of the variance. Thus for practical purposes it
snould be remembered that differences noted in school sex, school size

and region were to a large extent a function of the variables sex and
scnool type.
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CHAPTER V

SUMMARY, CONCLUSIONS AND IMPLICATIONS,
AND RECOMMENDATIONS

Summary

In response to the recent upsurge of interest in environmental matters,
there has been a flurry of activity in England to develop environmental
education programmes and introduce them into the school curriculum. Much
of this curriculum development has been somewhat subjective and intuitive
and has taken place without the benefit of having objective measures of
the pupils' current environmental knowledge and attitudes. Thus the major
purpose of this study was to establish baseline data relating to the
environmental knowledge and beliefs of English teenagers in the final year
before the majority leave school. An additional objective was to examine
the relationships between variables that might be of interest to curric-
ulum developers and educational decision-makers.

The instrument developed for the survey consisted of three questionnaires
(Forms A, B and C) with each questionnaire containing a total of 45 fac-
tual knowledge, conceptual knowledge, belief and perceptual items. All
items used in the instrumen* were thoroughly tested in a pilot study con-
ducted in representative English secondary schools.

A sample of 500 secondary schools was randomly selected to proportion-
ately represent the major types of school in every region of the country.
Packaged materials were posted to the selected schools with instructions
to administer the instrument to 30 pupils in the 5th year. A total of
383 schools (76.6% of the sample) returned completed answer sheets,
providing information from over 11,000 pupils. The answer sheets were
machine scored, with pupil responses being automatically punched onto
computer cards. The data were then transferred to magnetic tape and
analyzed by standard computer programmes.

Conclusions and Implications

In this section the major conclusions derived from the analyses of data
will be summarized. 1In addition, the findings will be related to past:
research, and implications which can be drawn from this study will be
discussed.

Measures of Environmental Knowledge and Attitudes

(1) In general, pupils responded poorly to factual knowledge items. Only
14 of the 43 factual knowledge items were correctly answered by more
than 50% of the pupils, and the overall correct response rate was

approximately 46%.
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() Pupils Jdemonstrated a greater understanding of environmental concepts,
with an overall correct response rate of a little over 60%. Seven-—
tuen of tne 24 conceptual knowledge items were correctly answered by
more: than 50% of the respondents.

73} Response patterns on the belief items indicated that pupils have a
moderat:ly positive attitude toward the environment. About 60% of
all responses on this section were "in ajreement with the panel";
and on 27 of the 37 items more than 50% of the pupils selected the

~environmentally positive alternative.

The results described above are strikingly similar to the response pat-
terns observed by Bohl (18) and Perkes (104) in the United States and by
kyers (53) in Australia. In these studies, pupils at the equivalent
grade level were reported to have a generally poor grasp of factual
environmental knowledge (with higher levels of conceptual knowledge evi-
dent in the United States), and yet they tended to express positive
environmental attitudes on the affective questions. This led Bohl to
sonclude Lhiat secondary school pupil environmental attitudes could be
considered "learned responses', and since they lacked "a strong base of
cognitive information, these attitude responses on the part of the student
should net be considered firm beliefs.”" (18, p. 166)

The rather low level of environmental knowledge revealed in this survey
should Le a matter of some concern to the educational community. Although
Lt migne e argued that many of the factual questions were difficult, they
nover-the-less relate to issues of great consequence to the health and
well-peing of the English people. Since responsible decision-making is
J2pendent upon a firm foundation of factual information, it is of impor-
tance to tomorrow's society that today's youth be provided with a sound
basis of cnvironmental knowledge. This study has revealed a number of
misconceptions about aspects of the environment; and it is these areas of
general misunderstanding that should receive the close scrutiny of those
1nvolved in developing environmental education programmes.

Although it has been reported that pupils generally appeared to have
positive attitudes toward the environment, this should be no cause for
complacency. It was also noted in Chapter IV that pupils' environmental
attitudes tend to be strongly positi’e when the object of concern does not
impinge directly on their lives, !"it are relatively negative when some
personal sacrifice may be requi: . l. For example, a large majority agreed
tnat "man has a moral responsi.:.it to protect the natural environment"
(34.53%), while fewer then one-half _alieved that we need to decrease the

use of the car as a majer cans of transportation, that community stand-
ards for poliution are ror important than industrial growth and develop-
ment, and that most coup! = shouli not produce more than two children.
Perke s :rocogynized a simii 0 @ ' rn of responses to affective items and
concl. i tiat

...environmental attitudes whic!. :nd tc be broad in nature and

1ossess little personal commitme.nit are viswed “avorably. However,
wnen these attitudes become more specifi~ wnd an obvious change
in personal actions logically follows, ©.widials tend to remove
the dissonance by not making the trans? from general to specific
or by changing personal attitudes to correspond with their present
actions. (104, p. 138-139)
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If 2 prinary ducational goal 15 to be the development of positive
savironmental attitades (espocially wits:, rispect to issues and situations
thit tnvolve some personal commitment and sacrifice), then much cffort and
fesaren must e directed toward estaolishing effective means for achiev-

Ly tats end. If attit.ies of young juople are to no translated into
responsisle social behasiour, it would appear that these attitudes should
seodeeply rooted and based upon rnowlodge, expericnce and conviction,

rathar tnan Superficially "learned" or instilled by indoctrination.

wlationsnips petween knvironmental Knowledge and
Attitude and Selected Variables

un factual knowledgye scores, significant differences were found with
respect to sex, school type, school sex, school size and region.
However regression analyses indicated that the differences observed
on schoeol sex and school size could to a large extent be attributed
to the nigh performance of males over females and the poorer achieve-
ment of pupils in secondary modern schools.

re

(2)  The response patterns on conceptual knowledge items differed signifi-
cantly with respect to school type and school sex, with less pro-
nounced significant differences associated with sex, school size and
regicn. Of the variables under consideration, most of the variance
could be attributed to "secondary modern® and "mixed" schools, with
botn categori-s performing relatively poorly.

(3)  On total belief scores, significant differences were found with
respect to school type and school sex; however differences in sex,
school size and regional scores did not appear to be significant.
Some variance could again be attributed to the variables "secondary
modern” and "mixed", with pupils in these schools expressing sig-
nificantly poorer environmental attitudes than their peers in other
schools.

Regression analyses indicated that most of the observed varia. - eould not
be attributed to the demographic variables measured in this stuss. but was
probably due to personal factors such as intelligence and ha:-. -bea :kground.
Of the variables under consideration, only "sex" and "secondary; modern"
(and to a lesser extent "mixed") accounted for an appreciable amount of
the variance.

It is not surprising that pupils in secondary modern schools did not per-
form as well as their peers in other school types, since children of

lower ability are channcled into the "modern" schools. Pernaps of greater
interest is the fact that males performed significantly better than females
on factual environmental knowledge, although differences in environmental
attitude did not appear to be dependent upon sex. This result supports
the findings of other researchers mentioned in Chapter II. Perkes sug-
yested that such findings "might be explained in terms of differences in
scientific background of males and females" (104, p. 139), since many
topics involving facts about the environment are studied in science
courses, and science subjects are elected by males more frequently than
females. Eyers, on the other hand, favoured the suggestion that the
"generally poorer performance of females at the secondary level might be
due to a decline in motivation brought about by their view of the role of
females in society" (53, p. 118). Both of these explanations have merit.
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Wat. DRI NNLNTY Loodi e 1n

ChooltonnoenroLro. atterns o dn o scicnzse to o include more females and
the reli-image that women have of their rnle
W, perhiap the present discrepancy betweon fihe sexes on environ-
eentoal Rivee ol will e eliminated. T the meantic.., the significant sex
v iturente chenld be taken into account In the plann f environmental
cdudcation programnes,

relaticnship between Environmental Knowledge and Attitude

in cxamining tne relationships between thi responses on the factual know-
Leedyer, conceptual xnowledge and belie€ sections of the instrument, it was
found shat

fL,  the ntrongest relationship exists between conceptual knowledge and
sttitude (r = 0.48 orn total scores);

(2) a slightly weaker relationship exists between factual and conceptual
rnowledge (r = 0,44 on total scores); and

£3)  the weovost rolationship is between faciual knowledge and attitude
(r = .38 . total scorea),

Tnese regults .ot the findings of other rescarch workers mentioned in
Cnapter I and provide a more precise measure of the strengths of these
relationshipss than any of the prcvious studies concerning environmental
knowledyge and attitudes., Without diminishing the value of factual en-
vironmental knowledge (vhich was mentioned earlier as a prerequisite for
responsibl: decision-masing), these rasults appear to underline the
importanc: 2f conceptuul knowledge in the development of positive environ-
mental attitudes.  Althougii no causative relationship has been demon-
trated, the relatively strong corr. ation between the conceptual and
oclinf sections suggests that the levelopment of sound concepts might be
a productive means of leading to tie cstablishment of positive attitudes.
The importance of conceptual development has been stressed by many educa-
tors, and these findings not only support their position but are a
remander thiat conceptual understanding should be a prime objoctive of
environmental education proyrammes.

sgﬂﬂjhjggcgkg}ons of anlrpgmgptal Problems

(1)  With respect to local environmental problems, the most frequently
sulected resgponse (16, 3¢) was "done of the above are problems in
our community”. Thus a sizable number of pupils did not perceive
these common probloms to be of concern in their immediate
surroundings,

() “n tie national coene, all but a fow puplls (0.9%) ware proepared
to ddonti fy o oan cnvironmental problem. Overcrowding, which was of
little concoan in local communities, emerqged an the major concern
for dritain an a wnoln, closely followed by crime.

9 Sttt differences an pupll perceptions of both local and
it bt cavironmental problems were found with r-dpect to sex,

ool v, wehool cex, and regron, Significant differences in
pvoreeptions were not detectad with respoct to school size,

)1y
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The Fesalts of tese analyses Jive some idea of the cenvironmental problems
that ioci largest o the mnds of young people. For the country as a
wnole:, socictal proslens such as overcrowding and crime were considered
mor: serlGus than proolems relating to the physical envircnment (such as
water and air poliution). The fact tnat an appreciable rum ¢ r of pupils
pbelieved that none of the listed environmental problems wer serious in
tnelr home communities (but were problems for the nation), ay indicate
the need for an lncreased emphasis on local studies.

bPapll berceptions of "source of Environmental Knowledge"

(L) Fewer than 40: of the respondents believed that the, had gained most
of thelr environmental knowledge from their formal schooling, while
over 60t indicated that this knowledge has been gained outside of
the classroom in "self-educational" activities. 1In the perception
of these pupils the media appcears to have been the most important
source of their knowledge (48. . while special education courses
have made a relatively small impact (6.9%).

(¢)  Puplls who 1dentified their major source of environmental knowledge
as "reading, the radio, and TV" scored significantly higher than the
otner groups on factual knowledge, conceptual knowledge and beliefs,
Those who indicated that their major source of knowledge was
'special environmental courses at school" produced significantly
lower factual, conceptual and belief scores than the other groups.

since thag item was desiyned to elicit the pupils' perceptions of where
thiey hive gained most of their environmental knowledge, and does not
necesygarily indicate the truce source, some caution should be observed in
interpreting the response pattern., For example, the fact that fewer than
one=half of the pupils believe that they have gained most of their know-
ledge {n the classroom does not. mnecessarily imply that schools are not
doing an adequate job in envirosmental education; however it does tend to
raise that gsuspicion. Perhaps the most interesting outcome from this
question iy the importance attributed by pupils to the media as a source
of environmental knowledge. While attitudes developed through the passive
reception of information may not have the same influence on behaviour

as attitudey arising from personal investigation and involvement, it
never=the=loss seems wise to look afresh at the potential of the media

in this arca. In addition to improving the quality and quantity of envi-
ronmental education in the school curriculum, it would appear to be a
fruitful serateyy to intensify the coverage of environmental matters in
newspapers and on the radio and television.

The question on the "wource of environmental knowledge" was first used by
byers in the Australian study, and it i3 interesting to note the s#imi-
larity of responsa patterns in the two countries. Australian dnd English
pupils responded to each alternatlve within a few percentage poilnts of
cach other, perhaps roflecting the gsimilaritios of tho two sociotiecs and
the current gtate of development of their onvironmeontal education
progeanmes
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{4)

Kezcommendeatiorns

t ondinegs presented in thls study should be taken into account in
tle ftare dovelopment of environmental education programmes in
wilands Turriculum developers should particula:i-- - 2ar in mind the
foollowiag: '

i) The baseline data collected in this survey pinpoints areas of
inadejuate information and negative attitudes that may require
additional emphasis in the curriculum.

(1i) Jithout neglecting factual information, particular emphasis
should be placed on promoting conceptual understanding.

(ii:) Diff.erences relating to sex and school type should be recog-
nized, especially in local curriculum development.

(iv) It would appear from the analysis of pupil perceptions that
there is a need to identify and study local problems to a
greater extent.

(v) Educators should capitalize on the mass media (especially
t:levision) as a means of promoting sound knowledge and
psitive environmental attitudes.

The instrument usced in this study (or a modified version) might well

be used by individual schools or LEAs to establish their local

cognitive and affective baselines prior to developing environmental
Mrses5.

Using data collected in the sur ':y, it would be possible to isolate
schools with pupils having high levels of environmental knowledge
and/or positive attitudes. By nxamining these schools (subject to
their permission) it might be possible to identify programmes, teach-
ing practices or other factors that have contributed to these

d2ired outcomes,

Additional research on a number of topics peripheral to this study

is necded. For example, we need to know more about the relationships
between knowledge and attitudes, and perhaps even more importantly,
the relationships botween attitudes and behaviour. Further research
might explore why pupils who perceive "that most of their environ=-
mental knowledge comes from media sources have higher levels of in-
formation and more positive attitudes; while another study might
czamine why males possgess more factual information than females
without having more positive attitudes.

How that similar studies have been conducted in the United States,
Australia and England, comparisons should be made hetween the en=-
viromnental knowledge levels and attitudes of these pupils. Such
information would provide some insight into the "exportability" of
existing (and pessibly future) environmental education curricula.

Pt hoped that this study might be useful as a model for similar
mvironmental surveys in other countries. The data generated by

Y2

111



(7)

surveys in a number of diverse cultures could provide the basis for
developing models for an international environmental education
curriculum, as recommended by the United Nations Conference on the
Human Environment.

The instrument used in this study should be readministered to 5th
Year pupils in England at an appropriate time in the future, perhaps
several years from now. In this way changes in the environmental
knowledge and attitudes of secondary pupils could be measured, and
trends that have curriculum implications might be identified.
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APPENDIX A

1. The Instrument* : Forms A, B and C

2. Answer Sheetg** : PForms A, B and C

Answers coded on Part 1 are supported
by references shown in Appendix B

Answers coded on Parts 2 and 3 were
selected by the panel using criteria
presented on page 18.

* Photo-reduced by 15% from the original
**Photo-reduced by 23% from the original
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FORM A

Partl
Directions : Read all items carefully, For iterns 1 - 20, select the one
response which you believe prevides the best answer. Mark
your choice in t..c appropriate box on the Answer Sheet provided.
1, The present population of Britain is about
a) 57 million
b) 67 million
c) 77 million
d) 87 million
2. The population of Britain is growing at 4 rate which is
2) more than that of the world average
b) about the same as the world average
c) less than that of the world average
d)  zero
3. At tht .reiont time Britain
a) piroduces more food than it uses, and exports the surplus
b) produces just enough food to satisfy home nceds
€)  must import about 5% of its food supply
d)  must import 1bout 50% of its food supply
4. Which of the following is most likely to be an important world-widc source of
energy for the future?
a) sgolar radiation
b) tidal flow
¢) geothermal sources
d)  wind power
5, On several recent occasions in various parts of the world, the sale of fish

has been stopped because the fish have been found to contain high levels of

a) thalidomide
b) chlorine

c) mercury

d) lead
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6, Since about 1950 birds of prey (such as the peregrine falcon, golden eagle
and sparrow hawk; have seriously declined in numbers. Evidence suggests
that this is because the pesticide DDT causes

a) the birds to losec their ability to breed

b) the birds to have eggs with shells that are thin and easily break
c) baby birds to lose their appetite

d) immediate death to these birds if they eat food with DDT in it

7. As a result of burning coal and oil the am>unt of carbon dioxide in the
atmosphere is

a) decreasing, but will not affect the earth's environment
b) decreasing, with possible serious effccts on the earth's environmeunt
c) increasing, but will not affect the earth's environment
d) increasing, with possible serious effects on the earth's environment

8, Some people object to the use of detergents and soap powders that contain
phosphates. The main reason for this is because phosphates

a) cause the rapid growth of algae in lakes and rivers

b) are poisonous to bacteria that help to break down sewage
c¢) are harmful to the health of young children

d) cause birth defects in fish and other aquatic animals

9. Once DDT has been spread to kill insect pests, it usually

a) remains toxic for a few weeks only
b) remains toxic for about onec year
c¢) remains toxic for many years

d) remains toxic forever

10, Torrey Canyon

a) is the site of a large dam in the United States

b) is an area of scenic beauty in Wales

c) is the site of recent discoveries of vast oil reserves
d) is the name of an vil-tanker that ran aground

n
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1. The population of the world increased from 2 thousand million in 1920 to
about

a) 2.5 thousand million in 1975
by 3.0 thousand million in 1975
¢) 4.0 thousand million in 1975
d) 5.0 thousand mnillion in 1975

12, A temperature inversion can be harmfu! because it

a) puts more carbon dioxid: iuto the air
b) keeps air pollutants ncar the ground
¢} prevents horizontal air flow
d) produces pollutant particles

13, The size of a population is affected by

a) the birth rate

b) the dcath rate

¢) the rate of immigration and emigration
d) all of the above

14, Many organic wastes are broken down in water. In the process, 'wvhat
substance is taken out of the water?”

a) carhon dioxide
b) hydrogen

¢) oxygen

d) sulphur

-

15. Solid particles that contribute te air pollution (tuch as soot and dust) tend lo

a) increase the carth's temperature
b) decrecase the carth's ternperature
c¢) keep the earth's tempeurature steady
d) have no cffect on the temperature

16. The major air pollutant (rneasurea by weight) discharged by motor vehicles i
a) carbon monoxide
by nitrogen dioxide

c) sulphur dioxide
d}  particulate matter
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17, At its present rate of growth, the population of the world will double in about
a) 15 years
b) 35 years
c) 60 years
d) 100 years
18. Which one of the following best deacribes the way in which you have gained

most of your knowledge about the environment?

a) general education at school
b) special environmental courses at school
c) private reading, the radio, and TV
d} talking with parents, friends and other people
19. Which one of the following problems do you think is the most serious in the

community where you live?

a)
b)

L+-nd use
Trafflc accidents

c¢) Air pollutlon

d) Water pollution

e) Rubbish disposal

f) Over-crowding

g) Public health

h) Crime

1)  None of the above are problems in our community
20, Which one of the following problems do you think is the most serious in

Britain?

a) Land use

b) Traffic accidents

¢) Air pollution

d) Water pollutlon

e) Rubbish disposal

f) Over-crowding

g) Public health

h) Crime

i)

None of the above

are problems in Brltain
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Part 2
Directions : Carefully read it¢ms 21 - 30, and in each case decide whether
the atatement {s true or false. If you cannot decide, you ghould
respond "Don't Know''. Mark the answer of you. choice on the
Answer Sheet.
21. If sufficient water were available, virtually all of the land surface of the
world could be economically used to produce food.
a) True b) False c} Don't Know
22. The interaction of environmental, biological and social factors determin~s the
size. of human populations,
a) True b) False c) Don't Know
23. There is an unlimited supply of energy available to man from fossil fuels
(auch as coal and oil).
a) True b) False c} Don't Know
24. Pollution caused by man may give rise to irreversible changes in the
environment,
a) True b) False c) Don't Know
25, In any environment, one component like water, air, or food may limit the
type of life which can survive.
a) True b) False c} Don't Know
26, A natural body of water (such as a river or lake} will always have sufficient

dissolved oxygen to support aquatic animal life.

a) True b) False c) Don't Know
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27.

28.

30.

Ab

Living things are interdependent with one another and with their environment.
a) True b) False c¢) Don't Know
The rate of adaptation in organisms always keeps pace with the rate of change
in the enviroament.
a) True b) False c) Don't Know
Increasing human populations and dernands for greater industrial and
agricultural productivity have resulted in increasing levels of environmental
pollution.

a) True b) False c) Don't Know

The social behavior of humans can be affected by population density.

a, True b) False c) Deon't Know
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Part 3
Directions : For items 31 - 45 there are no "right" or "wrong' answers.
Simply select the response which best expresses your belief
about each statement, and mark it on the Answer Sheet.
31. Planning which will limit the slze of families is important if over-population
is to be avoided,
a) Agree b) Disagree ¢) No Opinion
32, The demand for energy is critical enough to justify relaxing some of the
environmental restrictions which hinder energy production,
a) Agree "b) Disagree c¢) No Opinion
33. The tax system should be redesigned to encourage small families rather
than large ones.
a) Agree b) Disagree c¢) No Opinion
34, Large-scale famines are not likely to occur in the near future.
a) Agree b) Disagree ¢) No Opinion
35, Man has a moral responsibility to protect the natural environment,
a) Agree b) Disagree «c¢) No Opinion
.
36, International agreements with legal and economic sanctions are necessary to
prevent industries and oil-tankers from extensively polluting the oceans with
their wastes.
a) Agree b) Disagree ¢) No Opinion
37. People should only be allowed to burn smokeless fuecls In their fireplaces
at home.
a) Agree b) Disagree ¢) No Opinion
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38. Farmers should be allowed to use any pesticide that they wish in order to
control the pests that eat their crops.

a) Agree b) Disagree ¢) No Opinlon
39. A community's standards for pollution levels should not be so strict that they
discourage industrial growth and development.
a) Agree b) Disagree <¢) No Opinion

40. Since population is a critical problem facing mankind, most couples should
not produce more than two children.

a) Agree b) Disagree «¢) No Opinion
41, Continuous growth of British Industry and the Gross National Product (GNP)
is highly duvasirable,
a) Agree b) Disagrce <¢) No Opinion
42, There is no need to worry about over-population because science and

technology will solve the problem before it becomes too serious.

a) Agree b) Disagree <¢) No Opinion

43, Controls should be placed on industry to protect the environment from
pollution, even if it means that things will cost more.

a) Agree b) Disagree <¢) No Opinion
44. The oceans represent an unused area where man should dispose of his
wastes.
a) Agree b) Disagree ¢) No Opinion
45, . Adopting a child is a good policy for families who want more than two
€hildren.
a) Agree b) Disagree ¢) No Opinion
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FORM B

Part 1
Directions : Read all items carcfully, For items | - 20, select the one
respon: 2 which you believe provides the best answer. Mark
your choice in the appropriate box on the Answer Sheet provided.
1. The present population of Britain is about
a) 57 million
b) 67 million
c) 77 million
d) 87 million
2. The population of Britain is growing at a rate w' -, 1s
4) mort Unon that of the world average ,
h, ihaut . 2 same as the world average
c) less than that of the world average
d) zero
3. At (he present time Britain
a) produces more food than it uses, and exports the surplus
b) produces just enough food to satisfy home needs
¢) must import about 5% of its food supply
d) must import about 50% of its food supply
4, Which of the following is most likely to be an important world-wide source
of energy for the future?
a) solar radiation
b) tidal flow
c) geothermal sources
d) wind power
5. Basic chemical materials would be locked up and would not be available for

reuse by plants and animals if it were not for the activities of

a) decomposer organisms
b) photosynthetic organisms
¢) herbivores

d) carnivores
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6. During the next 25 yveara the amount of good quality agricultural land in
Britaly te expected to

a) increase as a result of better planning

b) increase as a result of reclaiming waste land

¢) decrease as a result of urban and industrial expansion
d) remnain about the same

7. Tne highest average annual rainfall in Britain is recorded in

a) the aouth-west of England
b} the Midlands

¢) the Lake District

d) the north-west of Scotland

8. The average amount of w: sar uged per person per day in British homes is
about

a) 4 gallons

k) 4G gallcns
cl 60 gallons
d) 160 gallons

9. Several species of whale have become endangered because of

a} pollution of the oceans by industrial wastes

b) oil spills from tankers and off-shore drilling

¢) a reduction in the amount of food available to them
d) over-hunting by man

10. It is estirnated that at today's rate of use, known world reserves of resources
such as zinc, lead, tin, oil and copper will be used up, or will be at a ver; low
level in about

a) 10 years
b) 40 years
c) 80 years
d) 180 years

106

123

ERIC

Aruitoxt provided by Eic:



B3

11. It is estimated that Britain will be self-sufficient in oil from the North Sea
by (or soon after) the year

a) 1980
b) 1990
c) 2000
d) 2010
12. Approximately what percentage of the land surface in the United Kingdom is

covered with forests and woods”

a) 0.5 percent
b) 7.5 percent
c) 27.5 percent
d) 47.5 percent
13, The number of hedgerows in Britain is
a) increasing, resulting in an improvement to the natural environment
b) increasing, resulting in damage to the natural environment
c) decreasing, resulting in an improvement to the natural environment
d) decreasing, resulting in damage to the natural environment
14, Taking into account the increasing use of fossil fuels ‘or energy, tae known

world supply of coal is estimated to be enough t- .ast for

a) about5 years
b) about 25 years
c) more than 100 years
d) rore than 1000 years
15. Approximatelv what percentage of the land surface in the United Kingdom

is used for agriculture (crops, pasture, and rough grazing)?

a) 20 percent
b) 40 percent
c) 60 percent
d) 80 percent
16, At the present time, the world population is growing at a rate of
a) less than one percent each year
b) about two percent each year
c) about five percent each year
d) about ten percent each year
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17, Which country currently consumes the largest amount of oil and natural gas?
a) USSR
b} Japan
c) USA

d) United Kingdom

18. Which one of the following best describes the way in which you have gained
most of your knowledge about the environment?

a) general education at school

b) special environmental courses at school

¢) private reading, the radio, and TV

d) talking with parents, friends and other people

19. Which one of the following problems do you think is the most serious in the
cornmunity where you live?

a) Land use

b) Traffic accidents

¢) Air pollution

d) Wat:r pollution

e) Rubbish disposal

f) Over-crowding

g) Public hc:alth

h) Crime

i) None of the above are problems in our community

20. Which one of the following problems do you think is the most serious in
Britain?

a) Land use

b) Traffic accidents

c) Air pollution

d) Water pollution

e) Rubbish disposal

f) Over-crowding

g) Public health

h) Crime

i) None of the above are problems in Britain
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Part2
Directions : Carefully read items 21 - 30, and in each case decide whether
the statement is true or false, If you cannot decide, you should
respond ""Don't Know''., Mark the answer of your choice on the
Answer Sheet,
21, If sufficient water were available, virtually all of the land surface of the
world could be :conomically used to produce food.
a) True b) False c¢) Don't Know
22, The interaction of environmental, biological and social factors determines
the size of human populations.
a) True b) False ¢) Don't Know
23, There is an unlimited supply of energy available to man from fossil fuels
(such as coal and oil),
a) True b) False ¢) Don't Know
24, Natural resources are equally distributed with respect to land areas and
political boundaries,
a) True b) False ¢) Don't Know
25, Wildlife refuges and undisturbed natural areas may be of value in protecting
endangered species and perpetuating gene pools,
a) True b) False c¢) Don't Know
26, The management of natural resources to meet the neceds of successive

generations demands long range planning,

a) True b) False c) Don't Know
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27.

28.

29,

30.

B 6

Throughout history, cultures with little technological development have used
more natural resources than those with advanced levels of technological
development,

a) True b) False ¢) Don't Know
Maintaining, improving, and in some cases restoring soil productivity is

important to the welfare of people.

a) True b) False c) Don't Know

Minerals are non-renewable resources.

a) True b) . False ¢) Don't Know
The oceans represent a limitless source of food and resources for the
future,

a) True b) False c) Don't Know
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Part3
Directions : For items 31 - 45 there are no "right or "wrong" answers.
Simply select the response which best expresses your belief
about each statement, and mark it on the Answer Shect.
3l. Planning which will limit the sizc of families is important if over-population
is to be avoided.
a) Agree b) Disagree ¢) No Opinion
32, The demand for energy is critical enough to justify relaxing some of the
environmental restrictions which hinder energy production.
a) Agree b) Disagree <¢) No Opinion
33, The tax system should be redesigned to encourage small families rather than
' large ones.
a) Agree b) Disagree <¢) No Opinion
34. Large-scale famines are not likely to occur In the near future.
a) AMgree b) Disagree ¢) No Opinion
35, Fossil fuels (coal, oil, natural gas) are too valuable a chemical resource
to be used to such a great extent in electrical power generation,
a) Agree b) Disagree ¢) No Opinion
36. Where scenic and recreation areas are being damaged by large numbers of
visitors, there should be restrictions on the number of people who are allowed
to visit at any one time,
a) Agree b) Disagree <¢) No Opinion
37. People who can afford the high prices should be allowed to buy objects made

from the skin or fur of endangered wild animals.

a) Agree b) Disagree <¢) No Opinion
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38.

39,

40,

41,

42.

43,

44,

45,

B8

I would oppose laws that would restrict my standard of living, even though
such laws might improve the standard of living for society as a whole.

a) Agree b) Disagree ¢) No Opinior

The remaining forests in Britain should be conserved at all costs.

a) Agree b) Disagree ¢) No Opinion
In order to reduce our use of oil, people should only be allowed to own
cars that have a low petrol consumption.

a) Agree b) Disagree ¢) No Opinion
A national land-use plan should be prepared and enforced to prevent housing
and industry from using much of the best agricultural land in Britain.

a) Agree b) Disagree ¢) No Opinion
When companies have finished surface-mining land that they own, they should
be allowed to leave it in any condition they wish,

a) Agree b) Disagree ¢) No Opinion
In order to keep raw materials from being used up too fast, an international
authority should be established to ration them,

a) Agree b) Disagree ¢) No Opinion
A person who buys a new leopard skin coat is just as responslble in bringing
about the extinction of the leopard as the person who kills the animal.

a) Agree b) Disagree <¢) No Opinion
Industry should not use recycled materials when it costs less to make the
same product from new raw materials.

a) Agree b) Disagree <¢) No Opinion
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FORM C

Partl
Directions : Read all items carefully. For items | - 20, select the one
response which you believe provides the best answer. Mark
your choicec in the appropriate box on the Answer Sheet provided.
1. The present population of Britain is about
. a) 57 million

b) 67 million

c¢) 77 million

d) 87 million .
2. The population of Britain is growing at a rate which is

a) more than that of the world average

b) about the same as the world average

¢) less than that of the world average

d) zero
3. At the present time Britain

a) produces more food than it uses, and exports the surplus

b) produces just enough food to satisfy home needs

¢) rmust import about 5% of its food supply

d) must import about 50% of its food supply
4. Which ¢ the following is most likely to be an important world-wide source

of energy for the future?

a) solar radiation

b) tidal flow

c) geothermal sources

d) wind power
5. Most of the electrical energy used in Britain is produced by

a) nuclear power plants

b) coal-burning power plants
c) oil-burning power plants
d) natural gas power plants

113

136

ERIC

Aruitoxt provided by Eic:



6. Carbon monoxide is a serious air pollutant because it

a) ie poisonous to humans
b) causes atmospheric haze
c) is harmful to vegetation
d) is corrosive to metals

7. Most of the radiation to which people in tuis country are rxposed is due to

a) the normal hazards of work

b) TV sets and luminous watches
c) medical sources (X-rays, etc.)
d) natural sources

8. The largest single source of man-made radiation to which the British are
exposed is due to

a) the fallout from bomb tests
b) nuclear power-plant radiation
c) TV sets and luminous watches

' d) medical sources (X-rays, etc.)

9. Studies have shown that the pesticide DDT is present in the body tissues of
people around the world. Most of this DDT in our bodies comes from

a) the air we breathe

b) the water wc drink

c) the food we eat

d) being directly exposed to aerosol sprays containing DDT

10. About he # much of the energy stored in coal is converted into electrical
energy in modern power plants?

a) 10 - 20 percent
b) 30 - 40 percent
c) 60 - 70 percent
d) 80 - 90 percent
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11. Since 1958 the smoke concentrations in central London have decreased by
80%, and sulphur dioxide in the air has decreased by 40%. This improvement
in air quality is mainly the result of

a) a decline in the population of central London

b) the voluntary action of citizens to reduce air pollucion
c) the voluntary action of industry to reduce air pollution
d) legislative action taken by the government

12. Nuclear power plants are built near bodies of water because the water is

a) an added safety factor in case of fire
b) a coolant .

¢) an alternative power source

d) a disposal place for radioactive waste

13. Bronchitis is a common respiratory disease. The death rate from bronchitis
in Britain is

a) about 4 times greater than the road accident death rate
b) about 4 times less than the road accident death rate

c) about the same as the road accident death rate

d) zero, since it is not a fatal disease

14. Which of the following materials is not biodegradable?
a) leaves
b) bread
¢) wood
d) glass
15. Most of the oxygen found in the earth's atmosphere is the result of

a) the slow decomposition of silica (Si0;) in the earth's crust
b) the action of volcanos

c) the photosynthetic action of plants

d) the splitting of water molecules (Hz0) in the oceans

16. Which of the following is not a potential problem with nuclear power plants?
a) thermal pollution
b) smoke pollution

c) waste disposal
d) radiation pollution
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7. At present, the cheapest way to dispose of solid wastes collected from homes
is by

a) incineration

b) recycling

c) dumping in pits and covering with soil
d) composting

8. Which onec of the following best describes the way in which you have gained
most of your knowledge about the environment?

a) general education at school

b) special environmental courses at school

¢} private reading, the radio, and TV

d) talking with parents, friends and other people

9. Which one of the following problems do you think is the most serious in the
community where you live?

2) Land usc

) Traffic accidents

¢) Air pollution

d) Water pollution

e) Rubbish disposal

f) Over-crowding

g) Public health

h) Crime

i) None of the above are problems in our community

0. Which one of the following ;')roblems do you think is the mo”s.t serious in
Britain?

a) Land use
) b) Traffic accidents
c) Air pollution
d) Water pollution
e) Rubbish disposal
f) Over-crowding
g) Public health
h) Crime
1) None of the above are problems in Britain
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Part 2
Directions : Carefully read {tems 21 - 30, and in each case decide whether
the statement is true or false. If you cannot decide, you should
respond ""Don't Know''. Mark the answer of your choice on the
Answer Sheet.
21, If sufficient water were available, virtually all of +'ie land surface of the
world could be economically used to produce fooa.
a) True b) False c) Do[t Know
22, The interaction of environmental, biological al\Zsoclal factors determines
the size of human populations. ‘
a) True b) False c) Don't Know
23. There is an unlimited supply of energy available to man from fossil fuels
(such as coal and oil).
a) True b) False ¢) Decn't Know
24, .-~ There is no relationship between the incidence of bronchitis and the level
of air pollution.
a) True b) False c) Don't Know
25. Safe waste disposal is important if the well-being of man and the environment
is to oe preserved.
a) True b) False c) Don't Know
26. The ultimate source of most of the energy that we use is the sun.
a) True b) False c) Don't Koow
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27.

28.

29,

310,

cé

There is a tendency for people to select long-term environmental benefits,
often at the expense of short-term economic gains.

a) True b) False c) Don't Know
Life as we know it is dependent upon the transformation of energy from one
form into another,

a) True b) False c) Don't Know
Chemical substances may be concentrated as they pass through food chains,
and become a hazard to human health,

a) True b) Falge ¢) Don't Know

An organism is a product of its heredity and environment.

a) True b) False c) Don't Know
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Part 3
Directions : For items 31 - 45 there arc no "right" br "wrong" answers.
Simply select the response which best expresses your belief
about each statement, and mark it on the Answer Sneet.
31. Planning which will limit the size of families is important if over-population
is to be avoided,
a) Agree b) Disagree ¢) No Opirion
32, The demand for energy is critical enough to justify relaxing some of the
environmental restrictions which hinder enexgy production,
a) Agree b) Disagree ¢) No Opinion
33. The tax system should be redesigned to encourage small farnilies rather
than large ones.
a) Agree b) Disagree <¢) No Opinion
34, Large-scale famines are not likely to occur in the near future.
a) Agree b) Disagree c¢) No Opinioxn
35, The most important thing to consider about bringing new industry into your
area is the number of new jobs it will create.
a) Agree b) Disagree «¢) . No Opinion
36. We should question the construction of all nuclear power reactors because
of the harmful by-products they produce.
a) Agree b) Disagree <c) No Opinion
kY8 Rather than rationing petroleum products, more oil should be imported from

overseas to meet our growing energy needs.

a) Agree b) Disagree <¢) No Opinion
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Strong controls by Government are the most effectlve way to reduce jollutlon
problems.

a) Agree b) Disagree c¢) No Oplnlon
Prlority should be given to developing alternatives to fossll and nuclear fucl
as primary energy sources.

a) Agree b) Dilsagree c) No Opinion
It 1s more Important to preserve the freedom of the Individual's cholce than
to enforce laws to protect the quallty of life ln the future.

a) Agree b) Disagree c¢) Nn Opinlon

Pesticldes that rernair tcxic for a long period of time should be banned.

a) Agree b) Dlsagree <¢) No Oplnlon

Most of the concern about environmental problems has been over-exaggerated.
a) Agree b) Disagree <) No Opinlon
The Government should give generous filnancial support to research related
to the development of solar energy.
a) Agree b) Dilsagree c¢) No Opinlon
Government regulatlons for the approval of new nuclear power plants are
too strict.
a) Agree b) Disagree c¢) No Opinlon
Considering the problems of pollutlon and crowding, we need to decrease the
use of the car as a major means of transportation.

a) Agree b) Dlsagree «c) No Opinlon
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APPENDIX B

Supportive References for Answers to

Factual Knowledge Items (Part 1)
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SUPPORTIVE REFERENCES FOR ANSWERS TO FACTUAL KNOWLEDGE ITEMS

Item Bibliographic Author Page Number
Number Reference
ABCl 135 United Nations 116
4 Allen, Robert 33
ABC2 135 United Nations 63, 116
142 World Population Data Sheet -
ABC3 4 Allen, Robert 39
50 Edwards and Wibberley 44
ABC4 54 Fagan, John J,. 134
67 Hammond, Allen L. et al 61-66,
147-151
A5 42 Curry-Lindahl, Kai 3
121 Southwick, Charles H. 12
A6 119 Shea, Kevin P, 164
108 Radcliffe, D.A, 208-210
A7 e Aynsley, Eric 345-347
1 Albone, Eric S, 148
A8 37 L Commoner, Barry 348
28 Chanlett, Emil T. 125
A9 143 Wurster, Charles F. 557
137 Wallis, H.F. 91
AlO 16 Blumer, Max 296
137 Wallis, H.F. 8l
All 39 Cook, Robert C. -
7 Arvill, Robert 206
Al2 51 Ehrlich and Ehrlich 124
54 Fagan, John J. 42
Al3 51 Ehrlich and Ehrlich 7
14 Biological Sciences Curriculum
Study 679
Al4 139 Weale, Michael 16
91 McNaughton and wolf 406-407
AlS 19 Bourne, Arthur G. 263
141 WEA Background Notes 12
Alé 1 Albone, Eric S, 154
40 Council on Environmental
Quality 266

142

127




Item Bibliographic  Author Page Number
- Number Reference
Al?7 92 Meadows, Donella H. et al 30~34
51 Ehrlich and Ehrlich 8
BS 121 Southwick, Charles H. 120-121
8l Kormondy, Edward J. 34
B6 50 Edwards and Wibberley 88
7 Arvill, Robert 63-64
B7 7 Arvill, Robert 130
101 0'Dell and Walton 37
B8 7 Arvill, Robert 115
137 Wallis, H.F. 120
B9 92 Meadows, Donella H. et al 151-153
73 Idyll, Clarence P, 36-45
B10O 92 Meadows, Donella H. et al 56-60
139 Weale, Michael 37
Bll 46 Department of Energy 1, 1L
25 Central Office of Information 1
B12 50 Edwards and Wibberley 85
7 Arvill, Robert 42,54
B13 64 Goldsmith, Edward 74-76
3 Allaby, Michael 146-147
Bl4 92 Meadows, Donella H. et al 56
72 Hubbert, M, King 205
B15 50 Edwards and Wibberley 85
7 Arvill, Robert 42-43
B1l6 135 United Nations 63
39 Cook, Robert C. -
B17 75 International Petroleum
Encyclopedia 13
92 Meadows, Donella H. EE.EE. 58-59
Cc5 25 Central Office of Information 24
98 National Coal Board 1
Cé6 54 Fagan, John J. 18-19
23 Chanlett, Emil T. 200-204
Cc? 107 Pochin, E. Eric 280
40 Council on Environmental
Quality 190-191

128
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Item Bibliographic Aauthor Page Number
Number Reference ‘

c8 107 Pochin, E. Eric 280
40 Council on Environmental
Quality 190-191
C9 92 Meadows, Donella H. et al 82-85
97 National Academy of Sciences 29
c10 25 Central Office of Information 25-26
125 Summers, Claude M, 95-106
Cll 7 Arvill, Robert 105, 108-109
6 Arthur, Don R. 125
Cl2 5 American Nuclear Society 16-19
136 United States Atomic Energy
Commission 3-4
Cl3 7 Arvill, Robert 107

Data provided in personal commun-
ication with the Office of Popu-
lation Censuses and Surveys,

London
Cl4 70 Holliman, Jonathan 15
51 Ehrlich and El.rlich 129
Cl15 121 Southwick, Char'es H. ' 274
14 Biological Sciences Curriculum
.- Study 190
Cle 5 American Nuclea.' Society 10-26
103 Pennsylvania Department of
Education 49-53
Cl7 137 Wa'lis, H.F. 60
21 Brooxs, P»te'. 67

144
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APPENDIX C

Chi square Analyses on All Items

on Forms A, B and C by

(a)
(b)
(e)
(d)
(e)

(£f)

Sex

School Type
School Sex
School Size
Region

Sampling Method
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SEX FORM A

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3721 227.5 3 0.0000*
2 3719 62.3 3 0.0000*
3 3713 41.6 3 0.0000*
4 3708 32.1 3 0.0000*
5 3715 17.4 3 0.0006
<) 3708 32.6 3 0.0000*
7 3711 46.3 3 0.0000*
8 3703 6.8 3 0.0771
9 3710 16.9 3 0.0007
10 3705 305.6 3 0.0000*
11 3713 3.8 3 0.2811
12 3673 40.9 3 0.0000*
13 3719 6.0 3 0.1116
14 3701 25.7 3 0.0000*
15 3712 73.2 3 0.0000*
16 3708 126.9 3 0.0000*
17 3717 0.4 3 0.9264
18 3716 30.3 3 0.0000*
19 3718 45.8 8 0.0000*
20 3712 61.7 8 0.0000*
21 3721 3.7 2 0.1520
22 3719 8.2 2 0.0165
23 3720 70.6 2 0.0000*
24 3720 6.6 2 0.0366
25 3718 1.0 2 0.5777
26 3722 4.5 2 0.1009
27 3718 43.7 2 0.0000*
28 3717 17.0 2 0.0002
29 3717 9.9 2 0.0068
30 3718 14.1 2 0.0008
31 3714 3.9 2 0.13€E6
32 3706 97.9 2 0.00C0*
33 3709 23.6 2 0.0000*
34 3709 0.2 2 0.8667
35 3706 4.8 2 0.0887
36 3711 17.8 2 0.0001*
37 3712 10.4 2 0.0055
38 3713 13.0 2 0.0014
39 3708 4.5 2 0.1048
40 3706 51.0 2 0.0000*
4] 3704 93.7 2 0.0000*
42 3706 2.7 2 0.2586
43 3706 10.2 2 0.0059
44 3706 0.0 2 0.9691
45 3708 51.5 2 0.0000*

*p < 0.0001 146
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SEX FORM B
Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3640 210.1 3 0.0090*
2 3643 -84.4 3 0.0000*
3 3639 40.8 3 0.0000%*
4 3635 38.2 3 0.0000*
S 3603 6.3 3 0.0945
6 3636 14,2 3 0.0026
7 3638 22.1 3 0.0001*
8 3642 10.7 3 0.0130
9 3643 181.5 3 0.0000*
10 3643 16.9 3 0.0007
11 3643 160.4 3 0.0000%*
12 3639 8l.2 3 0.0000*
13 3615 6.7 3 0.0788
14 3635 16.9 3 0.0007
15 3639 11.4 3 0.0094
16 3639 25.9 3 0.0000*
17 3640 55.4 3 0.0000*
18 3634 8.7 3 0.0331
19 3637 50.1 8 C.0000*
20 3642 62.9 8 0.0000%*
21 3645 2.2 2 0.3302
22 3642 31.3 2 0.0000*
23 3641 65.0 2 0.0000*
24 3643 28.3 2 0.0000*
25 3644 0.3 2 0.8520
26 3642 16.3 2 0.0003
27 3638 76.4 2 0.0000*
28 3642 1.9 2 0. 3840
29 3636 14.0 2 0.0009
30 3644 10.0 2 0.0064
31 3644 14.5 2 0.0007
32 3637 49.1 2 0.0000*
33 3638 38.7 2 0.0000*
34 3639 3.1 2 0.2050
35 3640 41.2 2 0.00CO*
36 3634 10.8 2 0.0045
37 3638 4.6 2 0.0998
38 3633 55.3 2 0.0000*
319 3634 1.2 2 0.5379
40 3636 11.1 2 0.0038
41 3637 2.0 2 0. 3540
42 3638 9.2 2 0.0096
43 3638 19.5 2 0.0001*
44 3639 4.0 2 0.1301
45 3638 34.8 2 0.0000*
*p < 0.0001

147



SEX FORM C

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3581 214.3 3 0.0000*
2 358¢ 60.7 3 0.0000*
3 3575 29.5 3 0.0000*
4 3576 45.7 3 0.0000*
5 3581 224.8 3 0.0000*
6 3569 45.0 3 0.0000*
7 3576 64.5 3 0.0000*
8 3572 41.5 3 0.0000*
9 3575 33.0 3 0.0000*
10 3579 42.0 3 0.0000*
11 3575 16.2 3 0.0010
12 3580 213.4 3 0.0000*
13 3580 13.5 3 0.0035
14 3561 24.6 3 0.0000*
15 3566 " 56.1 3 0.0000*
16 3575 101.6 3 0.0000*
17 3579 73.7 3 0.0000%*
18 3578 26.8 3 0.0000*
19 3579 22.2 8 0.0044
20 3580 72.8 8 0.0000*
21 3586 1.0 2 0.5922
22 3581 4.0 2 0.1293
23 3584 36.7 2 0.0000*
24 3582 - 30.0 2 0.0000*
25 3582 10.2 2 0.0059
26 3582 8.3 2 0.0157
27 3577 32.2 2 0.0000*
28 3580 9.2 2 0.0099
29 3579 1.2 2 0.5373
30 3577 4.2 2 0.1172
31 3580 8.7 2 0.0127
32 3571 39.4 2 0.0000*
33 3576 18.5 2 0.0001*
34 3572 2.9 2 0.2307
35 3577 15.0 2 0.0005
36 3577 123.6 2 0.0000*
37 3573 44.2 2 0.0000*
38 3577 29.1 2 0.0000*
39 3576 95.5 2 0.0000*
40 357 30.8 2 0.0000*
4] 3574 3.5 2 0.1654
42 3573 16.3 2 0.0003
43 3572 74.3 2 0.0000*
44 3567 47.3 2 0.0000*
45 3574 6.4 2 0.0402

*p < 0.0001
135
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SCHOOL TYPE FORM A

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3710 80.4 9 0.0000*
2 3708 83.7 9 0.0060*
3 3703 92.0 9 0.0000*
4 3697 41.0 9 0.0000*
5 3704 168.9 9 0.0000*
6 3698 75.6 9 0.0000*
7 3700 65.9 9 0.0000*
8 3692 64.6 9 0.0000*
9 3699 68.2 9 0.0000*
10 3693 131.1 9 0.0000*
11 3702 11.2 9 0.2602
12 3662 199.0 9 0.0000*
13 3708 132.7 9 0.0000*
14 3690 153.9 9 0.0000*
15 3701 78.7 9 0.0000*
16 3697 105.1 9 0.0000*
17 3706 27.8 9 0.0010
18 3704 143.4 9 0.0000*
19 3708 45.9 24 0.0045
20 3701 84.9 24 0.0000*
21 3710 41.2 6 9.0000*
22 3708 285.0 6 0.0000*
23 3709 195.7 6 0.0000*
24 3709 85.8 6 0.0000*
25 3707 62.1 6 0.0000*
26 3711 36.2 6 0.0000*
27 3707 116.3 6 0.0000*
28 3706 111.2 6 0.0000*
29 3706 109.2 6 0.0000*
30 3707 76.8 5] 0.0000*
31 3703 20.3 6 0.0024
32 3695 158.7 6 0.0000*
33 3698 13.4 6 0.0360
34 3698 29.9 6 0.0000*
35 3695 36.2 6 0.0000*
36 3700 57.6 6 0.0000*
37 3701 23.0 6 0.0008
38 3702 139.3 6 0.0000*
39 3697 44.4 6 0.0000*
40 3695 31.3 6 0.0000*
41 3693 89.4 6 0.0000*
42 3695 88.3 6 0.0000*
43 3695 50.7 6 0.0000*
44 3695 73.6 6 0.0000*
45 3697 5.7 6 0.4542

* p < 0.0001 149
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SCHOOL TYPE FORM B

Ouestion Number of Chi Degrees of Level of
Number Responses Square Freedon Significance
1 3633 " 100.5 9 0.0000%*
2 3637 132.3 9 0.0000*
3 3632 115.0 9 0.0000*
4 3629 22.7 9 0.0067
5 3597 220.0 9 0.0000*
6 3630 84.3 9 0.0000*
7 3632 99.5 9 0.0000*
8 3636 32.4 9 0.0002
9 3637 77.4 9 0.0000*
10 3637 14.2 9 0.1131
11 3637 38.1 9 0.0000*
12 3633 86.4 9 0.0000*
13 3609 136.4 9 0.0000*
14 3629 11.8 9 0.2239
15 3633 22.0 9 0.0088
16 3633 15.9 9 0.0677
17 3634 108.4 9 0.0000*
18 3628 76.2 9 0.0000*
19 3631 69.6 24 0.0000*
20 3636 75.4 24 0.0000*
21 3639 40.1 6 0.0000*
22 3636 249.9 6 0.0000*
23 3635 167.6 6 0.0000*
24 3637 231.0 € 0.0000*
25 3638 92.6 6 0.0000*
26 3636 86.9 6 0.0000*
27 3532 61.4 6 0.0000*
28 3636 80.4 6 0.0000*
29 3629 31.0 6 0.0000*
30 3638 45.9 6 0.0000*
31 3638 8.7 6 0.185t
32 3631 112.5 6 0.0000*
33 3632 4.6 6 0.5908
34 3633 27.0 6 0.0001*
35 3634 11.1 6 0.0852
36 3628 23.8 6 0.0006
37 3632 44.1 6 0.0000*
38 3627 23.9 6 0.0005
39 3628 7.5 6 0.2691
40 3630 11.3 6 0.0780
41 3631 133.9 6 0.0000*
42 3632 78.0 6 0.0000*
43 3632 1.5 6 0.9581
44 3633 27.0 6 0.0001*
45 3632 185.1 6 0.0000*

*p < 0.0001
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SCHOOL TYPE FORM C

suestion Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
L 3565 95.3 9 0.0000*
2 3569 121.2 9 0.0000*
: 3559 R5.4 9 0.0000*
4 3560 33.6 9 0.0001*
5 3565 SN 9 0.0000*
3 3553 149.9 9 0.0000*
7 3560 18.3 9 0.0314
R 3556 41.4 9 0.0000*
9 3559 84.7 9 0.0000~
10 3563 37.9 9 0.0000*
11 3559 132.9 9 0.0000*
2 3564 147.3 9 0.0000*
13 3565 25.5 9 0.0024
14 3545 105.5 9 0.0000*
15 3550 71.2 9 0.0000*
14 3559 143.7 9 0.0000*
17 31563 61.2 9 0.0000*
14 3562 80.9 9 0.0000*
13 3563 49.2 24 0.0018
23 3564 69.1 24 0.0000*
21 3570 57.8 6 0.0000*
22 3565 243.1 6 0.0000*
23 3568 204.2 6 0.0000*
24 3566 37.7 6 0.0000*
25 3566 56.2 6 0.0000*
26 3566 34.1 6 0.0000*
27 3561 75.0 6 0.0000*
28 3564 56.1 6 0.0n00*
29 3563 15.4 6 0.0167
30 3561 206.4 6 0.0000*
31 3564 34.6 6 0.0000*
32 3555 176.1 6 0.0000*
33 3560 17.9 6 0.0065
34 3556 26.8 6 0.0002
35 3561 122.6 6 0.0000*
36 3561 26.8 6 0.0)102
17 3556 158.8 6 0.0000*
39 3561 53.8 6 0.0000*
19 3560 80.8 6 0.0000*
40 3555 9.6 6 0.1401
41 3558 48.5 6 0.0000*
42 3558 34.8 6 0.0000*
43 3556 16.2 6 0.0126
14 3551 41.6 6 0.0000*
a5 3558 48.7 6 0.0000*
*po 0.0301
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SCHOOL SE¥ FORM A

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3739 157.6 6 0.0000*
2 3737 66.7 6 0.0000*
3 37 50.3 6 0.0000*
4 ' 30.3 6 0.0000*
5 . 75.5 6 0.0000*
6 3. 42.7 6 0.0000*
7 3724 52.9 6 0.0000*
8 3721 33.7 6 0.0000*
9 3728 66.3 6 0.0000*
10 3722 198.5 6 0.0000*
11 3731 - 8.0 6 0.2343
12 3691 70.5 6 0.0000*
13 3737 3r.N 6 0.0000*
14 3719 52.4 6 0.0000*
15 3730 44.3 6 0.0000*
16 3726 56.4 6 0.0000*
17 3735 9.2 6 0.1589
18 3733 42.2 6 0.0000*
19 3736 40.0 16 0.0008
20 3730 54.8 16 0.0000*
21 3739 8.2 4 0.0829
22 3737 126.6 4 0.0000*
23 3738 91.6 4 0.0000*
24 3738 25.1 4 0.0000*
25 3736 35.6 4 0.0000*
26 3740 29.7 4 0.0000*
27 3736 40.4 4 0.0000*
28 3735 46.2 4 .0.0000*
29 3735 41.2 4 0.0000*
30 3736 26.6 4 0.0000*
31 3732 7.0 4 0.1312
32 3724 72.5 4 0.0000*
33 3727 24.5 4 0.0001*
34 3727 6.2 4 0.1825
35 3724 8.2 4 0.0832
36 3729 31.4 4 0.0000*
37 3730 10.4 4 0.0329
38 3731 37.3 4 0.0000*
39 3726 16.4 4 0.0025
40 3724 49.5 4 0.0000*
41 3722 71.3 4 0.0000*
2 3724 27.3 4 0.0000*
43 3724 20.8 4 0.0003
44 3724 28.3 4 0.0000*
45 3726 15.2 4 10.0042

*p < 0.0001
139




SCHOOL SEX FORM B

Question Number of Chi . arees of Level of
Mumber Responses Square Freedom Significance
1 3662 147.4 6 0.0000%*
2 3656 143.0 6 0.0000%*
3 3661 46.3 6 0.0000*
4 3658 33.2 6 0.0000*
5 3626 58.1 6 0.0000%*
" 6 3659 61.8 6 0.0000*
B 3661 32.2 6 0.0000*
8 3665 10.7 6 0.0965
9 3666 79.3 6 0.0000*
13 3666 12.5 6 0.0486
1 3666 51.3 6 0.0000%*
12 3662 08.6 6 0.0000*.
13 3638 43.2 6 0.0900*
] 3658 3.5 ) 0.7.51
15 3662 8.3 6 0.2134
l6 3662 13.8 6 0.002¢
17 3663 47.2 6 0.0000*
18 3657 29.1 6 0.0001*
19 3660 37.9 16 0.0016
20 36€5 58.2 le 0.0000*
21 3668 34.6 4 0.0000%*
22 3665 106.8 4 0.0000*%*
23 3664 70.1 4 0.0000*
24 3666 92.1 4 0.0000%*
25 3667 33.9 4 0.0000%*
26 3665 44.5 4 0.0000*
27 3661 43.2 4 0.0000%*
28 3665 29.3 4 0.0000*
29 3658 10.8 4 0.0281
30 3667 20.4 4 0.0004
31 3667 4.2 4 0.3736
32 3660 47.3 4 0.0000%*
33 3661 36.3 4 0.0000%*
34 3662 12.5 4 0.0137
35 3663 5.2 4 0.2643
36 3657 5.0 4 0.2870
37 3661 9.0 4 0.0597
38 3656 38.5 4 0.0000%*
39 3657 2.9 4 0.5618
40 3659 13.6 4 0.0086
41 3660 31.4 4 0.0000%*
42 3661 2z.7 4 0.0001*
43 3661 10.3 4 0.0354
44 3662 6.7 4 0.1478
45 3661 58.9 4 0.0000*
*»> < 0.00n =
P 2 0-000 153
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SCHOOL SEX FORM C

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3593 158.1 o 0.0000*
2 3597 97.1 6 0.0000*
3 3587 42.2 6 0.0000*
4 3588 20.2 6 0.0025
5 3593 135.2 6 0.0C00*
6 3581 16 6 0.0000*
7 3588 272 6 0.0001*
o 3584 53.4 6 0.0000*
) 3587 68.6 6 0.000Q*
10 3591 64.4 - 0.0000*
11 3587 70.4 E 0.0000*
12 3592 194.1 6 0.0000*
13 3592 6.7 6 0. 3426
14 3573 47.8 6 0.0000*
15 3578 67.1 6 0.0000*
16 3587 82.3 6 0.0000*
17 3491 47.4 6 0.0000*
18 3590 38.6 6 0.0000*
19 3591 29.7 16 0.0195
20 3592 60.8 16 0.0000*
21 3598 21.2 4 0.0003
22 3593 150.4 4 0.0000*
23 3596 86.9 4 0.0000*
24 3594 35.1 4 0.0000*
25 3594 35.8 4 0.0000*
26 3594 16.5 4 0.0023
27 3589 52.1 4 0.0000*
28 3592 20.2 4 0.0005
29 3591 1.6 4 0.8079
30 3589 81.7 4 0.0000*
31 3592 12.1 4 0.0165
32 3583 73.2 4 0.0000*
33 3588 20.0 4 0.0005
34 3584 9.6 4 0.0475
35 3589 76.9 4 0.0000*
36 3589 65.5 4 0.0000*
37 3584 75.2 4 0.0000*
38 3589 17.9 4 0.0013
39 3588 73.3 4 0.0000*
40 3583 24.9 4 0.0001*
41 3586 10.0 4 0.0399
42 3585 17.8 4 0.0013
43 3584 37.7 4 0.0000*
44 3579 24.2 4 0.0001*
45 3586 28.3 4 0.0000*

*p < 0.0001 151




SCHOOL SIZE FORM A

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3739 24.2 9 0.0039
2 3737 24.4 9 0.0036
3 3731 5.7 9 0. 7648
4 3726 8.3 9 0.5025
5 3733 23.2 9 . 0.0056

6 3726 44.5 9 0.0000%*
7 3729 11.6 9 0.2353
8 3721 12.1 9 0.2047
9 3728 16.4 9 0.0582
10 3722 8.5 9 0.4779
11 3731 6.1 9 0.7273
12 3691 22.4 9 0.0076
13 3737 6.7 9 0.6669
14 3719 9.2 9 0.4167
15 3730 7.9 9 0.5344
le 3726 12.1 9 0.2035
17 3735 18.4 9 0.0305
18 3733 24.1 9 0.0041
19 3736 34,2 24 0.0810
20 3730 21.2 24 0.6226
21 3739 10.0 6 0.1219
2 3737 26.5 6 0.0002
23 3738 6.9 6 0.3221
24 3738 6.1 6 0.4112
25 3736 2.1 ) 0.9068
26 3740 1.6 6 0.9490
27 3736 11.7 6 0.0668
28 3735 9.0 6 0.1708
29 3735 10.2 6 0.1154
30 3736 8.1 6 0.2292
31 3732 11.9 6 0.0622
32 3724 8.0 6 G. 2329
33 3727 3.9 6 0.6795
34 3727 8.0 6 0.2359
35 3724 5.9 6 0.4283
36 3729 9.6 6 0.1420
37 3730 15.2 6 0.0182
38 3731 7.2 6 0. 2965
39 3726 5.4 6 0.4827
40 3724 11.3 6 0.1770
41 3722 10.4 6 0.1060
42 3724 2.9 6 0.8126
43 3724 12.5 6 0.0513
44 3724 2.7 6 0.8441
- 45 3726 2.2 6 0.8934

* p < 0.0001

142

155




SCHOOL SIZE FORM B

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3662 10.8 9. 0.2893
2 3666 20.6 9 0.0144

3 3661 36.8 9 0.0000*
4 3658 2.9 9 0.9652

5 3626 36.3 9 0.0000*

6 3659 11.9 9 0.2185

7 3661 20.9 9 0.0127

8 3665 20.8 9 0.0132
9 3666 23.7 9 0.0046
10 3666 20.1 9 0.0173
11 3666 8.2 9 0.5065
12 3662 31.9 9 0.0002
13 3638 14.9 9 0.0934
14 3658 6.8 9 0.6548
15 3662 6.5 9 0.6847
16 3662 16.9 9 0.0500
17 3663 18.4 9 0.0307
18 3657 17.6 9 0.0399
19 3660 54.0 24 0.0004
20 3665 33.4 24 0.0958
21 3668 9.2 6 0.1607
22 3665 18.7 6 0.0047
23 3664 7.8 6 0.2523
24 3666 9.5 6 0.1463
25 3667 21.9 6 0.0012
26 3665 18.6 6 0.0048
27 3661 8.1 6 0.2259
28 3665 -18.1 6 0.0059
29 3658 8.7 6 0.1890
30 3667 5.2 6 0.5087
31 3667 14.6 6 0 0235
32 3660 19.5 6 0.0033
33 3661 5.6 6 0.4631
34 3662 7.9 6 0.2420
35 3663 9.2 6 0.1618
36 3657 10.1 6 0.1165
37 3661 5.9 6 0.4253
38 3656 5.9 6 0.4299
39 3657 6.1 6 0. 4099
40 o9 18.9 6 0.0043
41 3000 12.6 6 0.0498
42 3661 7.1 6 0.3093
43 3661 5.7 6 0.4526
44 3662 11.4 6 0.0747
45 3661 7.3 6 0.2918

*p < 0.0001
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SCHOOL SIZE FORM C

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3593 18.6 9 0.0284
2 3597 17.6 9 0.0397
3 3587 14.7 9 0.0991
4 3588 6.9 9 0.6372
5 3593 6.6 9 0.6704
6 3581 20.5 9 0.0147
7 3588 7.4 9 0.5875
8 3584 8.3 9 0.4955
9 3587 6.4 9 0.6908
10 3591 6.0 9 0.7345
11 3587 27.2 9 0.0013
12 3592 14.0 9 0.1193
13 3592 16.1 9 0.0642
14 3573 21.9 9 0.0091
15 3578 10.6 9 0.2969
16 3587 11.8 9 0.2244
17 3591 10.2 9 0.3300
18 3590 10.5 9 0.3091
19 3591 34.6 24 0.0739
20 3592 20.3 24 0.6742
21 3598 8.0 6 0.2378
22 3593 13.1 -6 0.0410
23 3596 13.6 6 0.0337
24 3594 13.5 6 0.0349
25 3594 13.8 6 0.0311
.26, 3594 8.1 6 0.2286
27 3589 5.3 6 0.5015
28 3592 6.4 6 0.3726
29 3591 4.7 6 0.5720
30 3589 23.2 6 0.0007
31 3592 6.3 6 0. 3816
32 3583 10.9 6 0.0900
33 3588 1.8 6 0.9315

34 3584 3.4 6 0.7443
35 3589 4.8 6 0.5639
36 3589 2.9 6 0.8182
37 3584 15.9 6 0.0142
38 3589 13.2 6 0.0390
39 3588 5.2 6 0.5127
40 3583 1.4 6 0.9600
41 3586 6.7 6 0.3471
42 3585 8.3 6 0.2131
43 3584 2.1 6 0.9007
44 3579 6.3 6 0.3803
45 3586 2.6 6 0.8526
*p < 0.0001 15"(
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REGION FORM A

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3415 64.0 24 0.0000*
2 3413 34.6 24 0.0738
3 3407 36.3 24 0.0504
4 3403 31.5 24 0.1380
5 3409 74.6 24 0.0000*
6 3402 40.8 24 0.0172
7 3405 29.3 24 0.2068
8 3397 36.6 24 0.0477
9 3406 36.6 24 0.0476
10 3398 63.4 24 0.0000*
11 3408 31.4 24 0.1416
12 3376 32.4 24 0.1165
13 3413 46.9 24 0.0035
14 3396 29.1 24 0.2158
15 3406 36.7 24 0.0464
16 3402 29.1 24 0.2158
17 3411 33.5 24 0.0938
18 3409 50.3 24 0.0013
19 3412 169.9 64 0.0000*
20 3406 113.3 64 0.00C1*
21 3415 30.8 16 0.0140
22 3413 37.6 16 0.001"
23 3414 26.6 16 0.0445
24 3414 26.7 16 0.0447
25 3412 31.6 16 0.0110
26 3416 26.0 16 0.0538
27 3413 22.4 16 0.1287
2¢ 3411 27.4 l6 0.035%6
29 3411 20.7 16 0.1873
30 3412 28.3 16 0.0290
31 3408 14.2 16 0.5822
32 3401 21.5 16 0.1578
33 3403 29.8 16 0.0189
34 3403 15.9 “16 0.4548
35 3401 11.0 16 0.8076
36 3405 27.9 16 0.0321
37 3407 26.3 16 0.0496
38 3407 51.7 16 0.0000%*
39 3402 35.3 16 0.0035
40 3400 26.3 16 0.0494
41 3398 46.1 16 0.0001+%
42 " 3400 20.4 16 0.2006
43 3400 11.0 16 0.8055
44 340C 19.7 16 0.2313
45 3402 17.5 16 0.3504

* < 0.0001 -
F = 1583
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REGION FORM B

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3335 54.3 24 0.0004
2 3339 35.1 24 0.0669
3 3334 51.6 24 0.0009
4 3331 38.7 24 0.0293
5 3299 41.0 24 0.0165
G 3333 23.4 24 0.4906
7 3334 77.4 24 0.0000%*
8 3338 37.9 24 0.0351
9 3339 76.6 24 0.0000*
10 3339 28.8 24 0.2258
11 3339 20.8 24 0.6450
12 3335 45.2 24 0.0055
13 3313 59.1 24 0.0001%*
14 3331 32.0 24 0.1256
15 3335 54.7 24 0.0003
16 3335 22.0 24 0.5765
17 3336 42.4 24 0.0115
18 3330 67.7 24 0.0000*
19 3333 210.1 64 0.0000*
20 3338 -120.1 64 0.0000*
21 3341 27.0 16 0.0413
22 3338 22.8 16 0.1186
23 3337 55.1 16 0.0000*
24 3339 46.3 16 0.0001*
25 3340 26.3 16 0.0488
26 3338 21.8 16 0.1481
27 3334 16.7 16 0.4039
28 3338 25.2 16 0.0664
29 3331 27.0 16 0.0409
30 3340 22.0 16 0.1410
31 3340 22.5 16 0.1273
32 3333 32.7 16 0.0080
33 3335 20.9 16 0.1794
34 3335 23.0 16 0.1115
35 3336 17.2 16 0.3689
36 3331 16.7 16 0.4048
37 3334 11.8 16 0.7545
38 3330 32.7 16 0.0079
39 3330 18.2 16 0.3078
40 3332 21.2 16 0.1687
41 3333 26.2 16 0.0503
42 3334 16.5 16 0.4141
43 3334 22.2 16 0.1367
44 3335 16.1 16 0.4419
45 3334 48.5 16 0.0000*
*p < 0.0001
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REGION FORM .

Question Number of Chi Degrees of Level of
Number Responses _Square Freedom Significance:
1 3274 49.6 24 0.0016
2 3278 48.3 24 0.00:23
3 3268 28.8 24 0.2247
4 3270 3.4 24 0.0947
5 3274 62.0 24 0.0000*
6 3264 26.7 24 0.3162
7 3269 40.8 24 0.0172
8 3266 49.7 24 0.0015
9 3268 26.0 24 0.3486
10 3273 47.5 24 0.0028
11 3268 43.6 24 0.0084
12 3273 40-9 24 0.0167
13 3273 36.8 24 0.0454
14 3257 14.0 24 0.9466
15 3259 34.3 24 0.0782
16 3268 31.8 24 0.1301
17 3273 53.9 24 0.0004
18 3272 49.7 24 0.0015
19 3273 204.8 64 .0000*
20 3273 106.6 - 64 0.0004
21 3279 22.6 16 0.1229
22 3274 46.5 16 0.0001*
23 3277 27.5 16 0.0355
24 3275 31.2 16 0.01:5
25 3275 19.7 16 0.2330
26 3275 15.4 16 0.4900
27 3271 19.2 16 0.2547
28 3273 27.7 16 2.0336
29 3272 15.9 16 0.4530
30 3271 15.1 16 0.5166
31 3274 18.1 16 0.3170
32 3265 38.0 16 0.0015
33 3270 29.1 16 0.0229
34 3266 18.4 16 0.0258
35 3271 17.7 16 0.3408
36 3271 14.2 16 0.5792
37 3267 21.2 16 0.1702
38 3271 14.3 16 0.5737
39 3270 11.4 16 ©0.7841
40 3266 25.2 16 0.0647
41 3268 26.4 16 0.0480
42 3267 29.0 16 0.0235
43 3267 11.9 16 0.7505
.44 3263 24.5 16 0.0785
45 3268 29.6 16 ' 0.0199
*p < 0.0001
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SAMPLING METHOD FORM A

Queg tion Number of Chi Degrees of Level of
Numbe~r Responses Square Freedom Significance
i 3679 17.0 3 0.0007
2 3677 18.9 3 0.0003
2 3672 7.6 3 0.0535
4 3667 1.0 3 0.7862
5 3675 19.6 3 0.0002
& 3667 5.6 3 0.1290
7 3670 6.8 3 0.0756
8 3663 3.2 3 0.3567
9 3669 4.1 3 0.2448
) 3664 12.9 3 0.0048
Ll 3671 1.8 3 0.5976
12 3634 3.8 3 0.2831
13 3677 3.9 3 0.2661
14 3661 20.5 3 0.0001*
15 3670 7.6 3 0.0542
16 3668 3.8 3 0.2779
17 3675 0.2 3 0.9767
18 3673 5.9 3 0.1152
19 3676 17.6 8 0.0243
20 3672 22,2 8 0.0044
21 3679 4.9 2 0.0861
22 3677 14.4 2 0.6007
23 3678 10.2 2 0.0060
24 3678 2.1 2 0.3352
25 3676 3.2 2 0.1982
26 3680 6.1 2 0.0460
27 3676 1.8 2 0.3928
28 3675 3.7 2 0.15%62
29 3675 1.2 2 0.5257
30 3676 3.0 2 0.2231
31 3672 2.1 2 0.3442
32 3665 2.8 2 0.2450
33 3667 7.3 2 0.0256
34 3667 9.1 2 0.0106
35 3664 1.1 2 0.5567
36 3669 1.7 2 0.4150
37 3670 0.3 2 0.8260
38 3671 19.1 2 0.0001*
39 3666 4.4 2 0.1064
40 3664 3.8 2 0.1487
41 3662 3.4 2 0.1824
42 3664 2.2 2 0.3269
43 3664 1.8 2 0.3915
44 3664 5.0 2 0.0802
5 3666 0.5 2 0.7586

*p < 0.0001 i6l




SAMPL ING METHOD FORM B

Question Number of Chi Degrees of Level of

Number Responses Square Freedom Significance
1 3602 11.1 3 0.0107
2 3605 17.5 3 0.0006
3 3600 7.9 3 0.0472
4 3599 8.5 3 0.0360
5 3571 9.2 3 0.0265
6 3598 5.1 3 0.1591
7 3600 0.5 3 0.9049
8 3605 7.6 3 0.0534
9 3606 7.5 3 0.0574

10 3605 0.4 3 0.9306
11 3605 0.9 3 0.8237
12 3603 7.9 3 0.0479
13 3580 8.6 3 0.0343
14 3598 3.1 3 0.3659
15 3603 6.5 3 0.0891
16 3602 11.2 3 0.0106
17 3602 6.1 3 0.1051
18 3596 3.2 3 0.3539
19 3599 12.4 8 0.1313
20 3604 7.0 8 0.5260
21 3607 2.7 2 0. 2489
22 3604 6.2 2 0.0435
23 3603 3.4 2 0.1792
24 3605 9.7 2 0.0077
25 3606 0.4 2 0.7974
26 3604 0.5 2 0.7436
27 3600 2.0 2 0.53%24
28 3604 2.0 2 0. 534
29 3597 0.1 2 0.9298
30 3606 6.1 2 0.0455
31 3606 0.5 2 0.7472
32 3579 3.1 2 0. 2050
33 3600 2.6 2 0.2659
34 3601 3.6 2 0.1576
35 3603 2.4 2 0.2985
36 3597 1.0 2 0.5808
37 3600 0.2 2 0.8638
38 3595 1.2 2 0.54(2
39 3596 1.8 2 0.3887
40 3598 0.5 2 0.7538
41 3600 0.1 2 0.%305
42 3601 2.5 2 0.2729
43 3600 0.2 2 0.8908
44 3601 0.8 2 0.6436
45 3601 7.6 2 0.0223
o < . ) £
p < 0.0001 16‘3
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SAMPLING METHOQD FORM C

Juestion Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
8 3532 5.3 3 0.1470
2 3536 19.9 3 0.0002
3 3526 6.3 3 0.0963
A 3527 2.1 3 0.5348
5 3532 3.1 3 0.3658
& 3520 0.3 3 0.9514
7 3527 7.0 3 0.0718
8 3522 2.3 3 0.4976
9 3526 7.2 3 0.0631
10 3530 2.8 3 0.4121
11 3526 l.8 3 0.6127
12 3531 2.9 3 0.4000
13 3531 2.4 3 0.4772
14 3512 4.4 3 0.2166
15 3517 3.6 3 0.3012
16 3526 5.8 3 0.1181
17 3530 2.6 3 0.4408
18 3529 8.8 3 0.0307
19 3530 21.2 8 0.0065
20 3531 4.0 8 0.8522
21 3537 0.5 2 0.7636
22 3532 9.4 2 0.0087
23 3535 11.4 2 0.0033
24 3033 1.4 2 0.4734
25 3533 3.2 2 0.2015
28 3533 4.5 2 0.1011
27 3528 6.5 2 0.0370
28 3531 2.9 2 0.2334
29 3530 6.2 2 0.0436
30 3528 2.6 2 0.2649
31 3531 l.6 2 0.4401
32 3522 .0 2 0.0107
R 3527 1.5 2 0.4644

3524 1.2 2 ,0.5426
. 3528 4.8 2 0.0878
36 3528 2.0 2 0.3562
37 3523 , 7.1 2 0.0276
38 3528 2.2 2 0.3278
39 3£ 27 3.3 2 0.1920
40 522 0.2 2 0.8839
41 3525 0.7 T 0.6729
42 3524 3.5 2 0.1672
43 3523 1.4 2 0.4831
44 3518 1.0 2 0.5934
45 3525 14.6 2 0.0007

*n < 0.0001
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APPENDIX D

Frequency of Correct Responses on
(1) Factual Knowledge, (2) Conceptual

Knowledge, and (3) Belief ltems by

{a) Sex

(b) School Type
{(c) Schecol Sex
{4) School 3ize

(e) Region
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PREQUENCY OP CORRECT RESPONSES 10 FACTUAL KNOWLEDGE ITENS BY (1) SEX, (2} SCHOOL TypE,
(3) SCHOOL SEX, (4) scHoo SIZE, AND (5) REGION
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Cl5 Cl6 Cl7

Sex
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8. s.E. 70.3 56.5 50.
9. S.W. 67.5 49.6 48.
x? (24 af) 34.3 1.8 53,

AUVMOOWO VY
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* p < 0.0001,
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PREQUENCY OF CORRECT RESPONSES 70 CONCEPTUAL KNOWLEDGE ITEMS BY (L) SEX, (2) SCHOOL TYPE,
(3) SCHOOL SEX, (4) SCHOOL SIZE, A¥D (5) REGION
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Non-Katntalnad 80,4 1.0 69 462 8 50,68 2.0 My %9 5.9
26 nL0 92,60 86.9* 6Ly . 3,00 6.9 K| LT LI TR )
Schoo] Sex .
AL &y 5.7 Bl Bl B0 @9 8.3 52,0 3 B4 513
M Girl 62,5 3.8 BN 0.6 9.5 08N 5.0
Hixed 54.) %8 ()W T ¥ .0 42,0 R L RTY)
FUe ol opge g R T Y 04 3 U LY TR TY
Sehool Size
Under 400 54,0 7.3 AN X 0.8 . e B8 50
40199 8.1 "l BLOME Mg o4 6.3 Bl 8y 50
800119 i1 8 X% B '3 .1 “e TR WY
e 100 60,9 % B MMy 0.0 8.9 T A YY)
X (6 df) 3.5 1.9 106 Bl Il .7 2 B s sl
Region
1, North 0.4 0.0 TR TR Y ¥ 0,5 3 ns s
LYGH 5 "2 N B g 0.3 6.9 98 a6 5L
3 HA, 5.6 %2 /TR X 0.6 1.} S 02 45,
LM s " L me M 8] L] 0l e g
SN 510 "3 nS oWl 1 .5 5.5 .5 02 R
Gl Mg 50 1.0 nyonloas 0.9 4.9 YN Y
Llodn 580 .6 [ X TR T 0.6 0.} 02w
0, 5., 65,6 .1 B B2 W0 6.0 K Y 8 o8
9, §.H, 8.l .l 0 B0 1.6 02 .8 S8 84 45
RUsd s ma Ad 61 82 .0 2.0 )RR BTy



c27 ca8 c29 c30

Sex
Male 29.6 78.6 51.9 50.2
Pemale 21.5 75.0 53.8 51.7
x2 (2 an) 32.2% 9.2 1.2 4.2
School .
Comprehensive 22.9 73.9 53.1 47.0
Sec. Modern 21.2 74.5 55.2 40.5
Grammar 38.1 86.2 46.6 71.2
Mon-Maintained 33.6 84.3 53.9 72.3
x2 (6 df) 75.0* 56.1% 15.4 206.4
School Sex

= All Boy 37.6 83.9 54.3 62.8

o All Girl 22,9 77.4 51.5 60.6
Mixed 23.5 75.0 52.9 45.9
x2 (4 af) 52.1% 20.2 1.6 81.7*
School Size
Dnder 400 22,0 . 74.9 53.8 47.2
400~799 25.8 78.0 53.1 53.2
800-1199 26.9 77.0 51.8 53.0
Over 1200 25.0 74.0 53.4 43.0
x2 (6 af) 5.3 6.4 4.7 23.2
Region
1. North 19.5 75.5 51.7 46.8
2. Y.& H. 23.8 75.2 53.8 47.0
3. NN 24.4 74.1 50.7 49,4
4. B, Mia, 23,0 75.0 52.8 50.9
S. w. Mid. - 23, 75.1 50.6 47.8
6. E. Ang. 28.9 77.7 61.2 43.8
7. London 29.0 81.7 56.7 52.0

v 8. S.K. 25.8 74.0 52.6 50.4

175 s s 24.5 77.3 52.0 45.1
x2 (16 df) 19.2 27.7 15.9 15.1
*p < 0.0001
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COLUENCT U BELTER RESPOISES T4 AUREERENT WITH PAYEL BY (1) SEX, {2) SCHOQL 1ype,
(3] SCUOL 3%, (4) ScHO0L TYPE, AND (S) REGLOY

i I

ABC3L ABCY2 ABC3) ABC3¢ A% A3 A3l A38 A M0
Sex
Male 1.3 $.3 62.2 56.9 84.9 n.0 8.6 0y 389 6.4
Pena e 8.8 .7 %.2 59.0 84.2 5.9 5.9 67,7 3.5 0.4
Y1 0.3 176,84 na 4.7 4.8 17,84 10.4 13,0 §.5 81,00
e

Cvaprehensive 40,8 4,1 3.6 511 83.2 1.2

52.8 67,3 18.7 45,8
8¢, Modern 12 3.2 59,3 5.4

BL.7 1.6 5.8 61.0 3.9 40.9
Crampar 8.9 bl.6 §.0 63, 89.6 84.¢ 4.1 82,6 1.5 50.5

Non-Maintained 31,8 62,9 9.9 60.7 92,6 8.1 4.7 81,0 0.7 9.7
Xé (6 df) .5 4. 84 63 g 51,64 o 139.3¢ 4t L

schec] Sex :
. Al Boy 8.3 6.9 6.6 9.0 819 82,1 4.5 8.1 0. 51
p AL Gir) 80.0 4.0 5.3 0.9 8.9 80.7 5.4 12.6 ¥ 40

Hired 19.6 il 394 3.9 3.4 1.0 5.1 86,3 ny 4
M (4l 18.8 18y, b4.0¢ 18,0 8.2 il 10.4 na 16.4 49.5¢

School Size
el S S Y I P Y R SR CRIE'Y
§00-199 9.4 . 5.7 58,3 85.2 0 {8.6 69.0 3.6 4.2

B001199 8.0 .2 59,2 .6 85,3 7.2 5.4 69,5 B4 459
Over 1200 8.0 0.4 60.9 6.0 8.0 7.1 5.5 7.6 9 48,8
X [ df) 22,9¢ 29,3 19 13,2 5.9 3,6 15,2 1.2 54 L3

Region
A L T R U Y S 1
A S * ) B F O S R A ne M2
LKA, N B S 7Y Sy S G g
pRLMLRE B g we me omy omr g B 48
oo SN SR S e 0y 45
R R S R B2 6
pldm o BTWT 81wy gy owy g g 0 e
I VR no
AR LI ¥ B XU S S S L9 454
Y T AR ST R O SRS




M

M

e

AL

Blb

B BB BY
Sex
Nale 0.9 | 6.0 MO 0.8 L8 56, e NS5 %6
Pomale U gh) 8.9 Y 60,7 3.2 60,4 B, 04 B
(240 AL 0 10,2 0.0 LB gL 10.8 X B 12
School b
Comprehensive ). 16,1 .2 8.? %.5 il %.2 8.4 .1 154
S, Nodern L. 0.4 53,6 ml s 0.4 %, 0.4 I
Grasear W 9.5 B4 L8 590 B 6.7 9.2 0 T
Non-Maintaiied 2.2 Bo.4 68.5 91,8 54,0 18.9 8,5 %.2 {,) 80.4
16 41 WAt g 0.0 ne 5 Ll 2.8 Wine .8
School Sex
\.L Boy 19 8.) 6.1 Ml 5.2 i3 8.4 B3 B2 M4
ML Girl 5.5 82.1 9.6 04 559 N8 59,8 8.2 M6 %)
Kixed 2.1 7.5 9.0 e 5Nl B0 5. 0SS M6 B
ORI 0.1 0 2.8 B 152 5,2 5,0 90 w29
{aChool Size
Under 420 A 5.8 §2.4 e 580 3.4 59,4 .0 44 89
400-199 i M9 0.5 0T %6 0. 59,0 W9 09
800+1199 08 .6 6.6 81 554 %6 5.4 W2 58 %
Ovez 1200 01 7.0 0.9 WA 574 5. 60.5 T 1 N
1% (6 df) 10.4 19 1.5 11 2 9.2 0. 5.9 2.9 6.1
Region
1. forth 15.0 "I 6.0 0.5 628 0. 6,9 6.3 09 6.6
L %Gk, 3.1 %.2 5,6 B8 58 I 57,8 By G4 1l
3NN, 1.3 5.0 60,7 LS 5.8 ne %.0 8.2 0 M3
CEN 18 0.9 .6 82 56 M §2.9 04 w02 By
SN Md 208 %.5 58,4 M6 Bl e 60.1 B4 09 B2
6B g L6 M4 5,2 N4 64 0.9 %.0 M6 B0 T4
', London 5] 80,6 IR U VX T 1.5 %.8 8.1 Akl
B S.L, %8 0.2 09 M8 88 3.0 8,1 W6 w2 %
9, S, 19.6 0.0 .0 88 86 .9 51,2 03 Q6 nd
vuse g 20.4 110 BT 0 1.2 16.7 1.8 'R TR
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pos
)
W

183

80

8l

U

M)

3

B5 03 0% 01 o8
sox
ale 6.7 nl T X B NN %.2 0 %86 68
Pomale 51,5 7.9 82 66 @85 58 .3 N 82 09
¥ed 2.0 NS e s me W mp
School Type )
Comprehensive 51,7 0.9 861 60,6 1.1 5.l 00 61,0 51,9 644
S, bt 41.) 6.2 B 98 66 46l 0.4 Bl 82 580
Gramar $%.) 8.7 00y B %3 5.8 WA O Y
Non-Maintained  45.6 BT % 6Ll M§ TS 8.4 86 M9 0.8
RO W) wme me L5 ;e B0 L6 ke 15060 5.
School Sex
AL By W8 7.6 06 %66 M0 0.l %.5 69 00 N
M1 Gir) 54,0 %.9 06 64 M4 g4 oy %8 5T 6.8
Mied ®.9 8.2 T % BT X R TR .5 55 06 60
dudn e L X N L Y Y
School Site
Under 400 5.7 61,0 TR 6.7 8.4 w W 66.7 8.0 53
€019 8.9 1.9 B9 0.8 o1 54 %.] 69 S50 639
8001199 0.9 n.) B %6 89 5.9 . 1K TR TR
o 1200 54 U5 S B0 M0 134 Nl 81 %55 6
2 10,9 12,6 1 50 14 2] 48 2 159 B
Region
1, Horth and 6.0 B4 68 8 5Ly 9.1 08 468 440
LYGEH s 60,6 B2 60 6 53 i1 4 463 gL
3N, 5.2 7.9 B.0 9.2 G856 319 06 5.2 5.0
LEoMd 4.8 5.0 TR % % BETR 05 MY 09§
S0 Md 4] 7.3 B8 %8 61 36l 2 B9 %5 g
6.8 Mg S04 % 89 68 B2 5.0 %4 K R
% ldn 5L N7 ) R N ) 10 B9 5.2 6.
5 8.2, 0.5 N5 %3 0.2 2 6 0.3 6 B4 4.9
g, 5.0, .1 64,9 B9 N8 82 500 5.0 L Q1 s
disd) . %.2 65 n2 Wl 48 W2 A2 U3
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c39 c40 c4l c42 Cc43 Ced C45

Sex
Male 59.4 34.9 70.4 6l.4 62.7 55.4 50.3
Pemale 4.9 44.0 67.6 67.6 48.4 55.4 48.2
x2 (2 af) 95.5¢ 30.8* 3.5 16.3 74. 3 4~ .30 6.4
Schayol Dre
Comprehensive 50.4 37.9 66.9 64.0 54.7 55.9 47.6
Sec. Modern 45.5 38.6 65.13 60.0 52.8 51.9 44.2
Gramrar 61.7 42.8 80.3 73.1 61.0 60.° 58.3
Nun-Maintained  67.0 44.8 74.8 69.2 61.2 61.7 59.4
X2 (6 af) 80.8* 9.6 48.5* 34,8 16.2 31.6* 48.7
Schoul Sex

- All Boy 67.7 35.8 73.7 66.8 65.6 59.2 57.4

L All Girl 51.5 42.7 70.7 70.9 47.6 60.2 51.3
mixed 48.9 3u.1 67.5 62.4 55.4 53.3 46.9
x2 (4 40 73.30 24.9¢ 10.0 17.8 37.7 24.2¢ 28,3
Schoo! Size
Mder 400 8.8 39.8 68.7 59.4 55.0 50.. 49."
400~759 52.9 39.1 69.3 64.5 55.9 55.1 49..
800~1139 52.4 40.3 69.0 64.7 55.2 56.3 49.4
Over 1200 51.9 39.0 68.7 67.3 55.6 57.2 49.0
X« (6 4f) 5.2 1.4 6.7 8.3 2.1 6.3 2.6
Region
1. Morth 50.4 40.1 69.6 61.0 53.4 46 . 43.1
2. ¥.& H. 48.9 40.4 65.3 57.3 54.4 £4.4 39.5
3. N.N. 49.5 41.2 65.8 65.8 55.8 55.2 49.0
4. B. Mid. 48.3 33.5 73.3 65.9 51.1 5.0 47.4
S. W. Mid. 49.6 3e.2 65.9 62.4 56.2 57.5 £3.7
6. E. Ang. 54.5 39.7 78.5 66.1 49.6 55.4 58.7
7. Londen 50.1 45.5 67.4 70.° 53.7 58.4 51.0
8. S.E. 54.0 35.7 69.6 65.6 57.6 54.6 21
9. S.N. 51.6 37.7 70.4 61.4 55.4 52.9 46.9
x2 {16 af) 11.4 25.2 26.4 29.0 11.9 24 < 29.6

- T

= € 0.0001 18J
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APPENDIX E

Multiple Regression Computer Printouts

|
| Selected portions of printouts are presented
'

from regression analyses conducte® on the

three parts of Forms A, B and C.

, '

O
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AULTIDLE RUGRISSTON

Uattual score ~ torm A

VAR Tanie 0T} BRTu R D ON STEP NGMaE K leo SUMSEXD
St
N4
TYoE)
TyPe2
TYFED
TYPES
SLHSEX ]
SCHSEX?

MLLTIFL e » O b2

LR L Dl euy
AL oL -0 W S A« Galltle
Cla sl ant Emer IR |
ANALYCIS OF VARTANCE DF M OF S
HEGRESS TN 9, 3t Qoqif¥2$53 "‘2?5§§34§§
RESILLAL 3891, 22004,65427 5.97465

SUMMAQY TARLE

Vaklabold HULTIFLE @ R SOIUARF RSO CHANGE  SIMPLE R B

Ortfas 015147 0.02300 0,02300 -0.15167 8.60302
LEa CL31LTS 0.09454 0.0735¢ “0.26578 ~1.17847
[N 0.31410 0.0936A 0.00210 0,00A27 Ue11021
Ty 1 0. 66 0.0ue0) 0.00035 =0.05676 =0D,23658
Ty, n, 67 N,15498 0.05597 ~0.19F0] ~0.69636
Tyw: 0. ER 0.155]4% 0.00016 0,19434 1.16117

Tybea 0. es 0e15514 0.00000 N.18662 1.25362

SUrSeag 0. 22 0.156%9 0.00]184 0.26039 9.04137

Surtt Al o, 22 0.15699 0.00000 -0.06044 B8.54580

Leir e VALY ) 0.,41842
HNULTIPLE REGRESSION
Conceptual Score - Form A
VARTABLEUS) ENTEKED UN STEP HUMBER 1., 2%?55l3
SI12¢
TYPe )
T1YPE2
WLE
Tybl e
SLHGFX]
LCnSEXye
MULTIFLE K 0.26794
R OSQUAKE e ls106
ALJUSTED W SUUARE  O.11v1E
STANLARD tRKUN < (1by]
ARTANCE DF SUM OF SQUARES MEAN SQUARE
:?::;éggogF VARTANC 9. 2059,48020 42&.32352
RLSIOUAL 3683, 14952,45210 4,
SUMMARY TABLE
VAR LAELT MULTIPLE R R SQUARE RSQ CHANGE  SIMPLE R [}

: 0.19082 0.0364] 0.,03641 -0.19082 2.44N08
St xs 0.20130 0.04052  0.00411  —0.0%743 <0155 2
STl 0.,20734 0.04299 0,00247 ~N .00 499 n,05722
TyfFe 1 0.20919 N.04376 0.00077 -0,077R3 S 0.7R136
TyPE . 0.364772 0.1209] 0.07715 -0,21863 . 0e3V2hb
TYred 0,34794 0.12106 0.00015 0.25251 2.23778
M 0.347%4 0.12)04 0.00006 0,17¢628 2.1208%
comit Xl 0,.5479 0.12106 0.00000 0.16811 2.6212%
SUHSE A2 0,36794 0.12106 0.00000 0.07681 2.61068
tCUNSTANT ) 2.99720

f
16.20653
BETA
1.50PR9
«0.221463
0.014650
=0 .04405
=0.1236%
0.15%03
0.13301
1.21888
1.20221)
F
56.384634
bE TA
0.52012
-0.04089
Nn,03%p8
O k022
(+.,08192
0,3100¢
0627077
0.,43773
0, 65690
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MULTIPLE

REGRESSTON

Factual Score - Form
Vad Tt 14) ¢t T n oD ON STEP SUME R ) . %t:SEXE
12k
1vPEL
7Py
1YPL 3
1YPES
fLHSexl
. SCHSUAC
N\l'lr'l\ " (RIS I
Low ARt UelN=i?
A.J.A‘?:‘ oGS, ARl (AN I
CVaA o Ant Vem,. P R 4
AVALY®]S JF vaRTANCE n; """ SuM g:ofogagsg "':?;523325
R < . .
TN AL 3549, 23314.82068 £.56941
SUMMARY TABRLE
vanlauct MULTIPLE K R SQUARE RSQ CHANGE SIMPLE R 8
Ut DelhdhS 0.02711 0,02711 ~0.164645 24,.,05052
A fodense nI119uy 0.092¢4 ~0.z9Fa] ~).seezs
RN CoASTRT U.1261R 0.00442 0,010t 6 faz001s
Ty, 035471 012582 0.00144 -0.07679 26-8426%
Pye, Do~ 3bn9 0.19087 0.06505 -?.;urae Z1.20487
e niiveer  0:lcane  0:00008 0is0Ca3  Z3:09¢0a
- (1ol V66 - - (X4 .
!fnifA; 3.~~gl~ N.16372 0.NN2Aa3 0.09¢92 ;;.23939
IR Uehb0l4 0.19372 0.00000 -0.07f5% 235253
(.. zEANT) .
MULTIPLE REGRESSTION
Conceptual Score - Form C
YARTABLE(S) tNTERED UN STEP NUMRER | .. iE?SFX3
§12¢
TvpPéEl
TYHE;
TYPER
TYPE4
SLHSEX]
SCHSEX?2
) R 0.22793
ot lakt 0110754
ALJUCTEL R OSQUANRE 0.10553
STANE ARE ERKOx 1.£2680
ANALYSIS OF VARIANCE ne SUM OF SQUARES MFA%M SOUARE
REUnE €ST0) 9. 1427.10791 158.¢¢1755%
RESTLGAL 3549, 11843,.74176 3.,33721
SUMMARY TABLE
Vi fekLy MULTIPLE R R SQUARE RSQ CHANGE STAPLE & 8
TCmty Ay 0.19:37 G.030%5 0.0389% -6. 19737 -9,.28270
Sk a 0.30227 0.0409)1 - 0.00194 -0.03741 ~0,03024
1.t 7.. '109 C.C4456 0.00364 0092 0,14962
Tyebs 0,213814 N.04768 0.00303 -n.noaan 9.,07966
Yrwip 00,3259} 010621 0.0%8863 ~0.17905 8.9121¢
Tyre 3 0,32604 0,10430 0.00009 0.22173 10.29704
Lybra 0.32¢04 0.1063%) 0.00000 0.1P 763 10.346345
Surtox] 0.32793 0.1075¢4 0.00124 0.19114 ~R L RTM4
SuMLEag V. 32793 0.10754 0.00000 0.061333 -9.17150
(LG STANT ) 5.44070
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Motor Fine Plaster Leaf Print

Try thio:

1. Gatner Toaves outside,

S Put o arease o an paper plates. (v v reeaed if using milk cartons.)

oo M water e plaster ot Taris to pouring corsistency. Pour into
mo

A0 Atter rt hardens a little, press a leaf on it firmi, and remove.

b [rsers hatrpin for hanacer,

t.  wWhen dry, remove and paint,

You need:

Leaves, small fluted paper plates or milk cartons cut off an
inch from the bottom, plaster of Paris, water, container
to mix it in, petroleum jelly, hairpin, paints.
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Tt Nature's Numbers

Sive to student a can with a specific number of objects in it (using
the nutders that vou are working with)., Cxample: one leaf, two
twias, tnree flowers, etc. Hold up the beaded number card without
teddlinag the ¢child what the number is.  The child looks irnto the can
Poofind the nusher of objects irdicated. Do this until you have
corpleted all of the numbers that you want the child to know.

Sewoard the obild for success bty vertal praise,

MERR [EESESES
Lelves, arass, tree twias, sticks, flowers, open-top can
et
“he ¢lass should so0 on a wallk pricr to this activity, identifying
ind cnliecting thinas we se¢ in nature. trees, leaves, Jrass, flowers,
ot The teacher nereds a medium size, open-top can., beaded number

93

ERIC

Aruitoxt provided by Eic:



Awareness The Nose Knows

Try tnis:

1. Go outside and smell the air after it rains.

2. Smell grass, flowers, dirt.

3. Does this thino have a smell? (rock, flower, grass)
4. Is the smell good or bad?

5. Compare smell of flowers to perfume.

You need:

Perfume
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Motor Pea and Toothpick Building

Try this:

Soak a package of dried peas for at least six hours. Be sure they are
covered by water. Get a box or two of round toothpicks. Stick the
toothpicks into the peas: they will serve as connectors. Build houses,
buildings, shapes. As the peas dry, they will make a strong joint.
Houses may be covered with tissue paper.

You need:
Dried peas
Round toothpicks
Large bowl
Water
Hints:

Svak peas overnight or at least 6-7 hours. Be sure they are covered
by at least an inch of water.

100



Motor: Fine Plants and Paste

Try this:

1. Take the vhildren outdoers and ask them to pick up small natural
objects such as rocks, twigs, leaves, seeds, pods, etc., and to
put them ipto a tagq.

2. Return to the classroom and agather around a table.

J. Give each a sheot of heavy paper. £fach child is to choose
several of the found objects and glue them on his/her paper.

More:
The natural objects may be glued on in designs or patterns.

You need:
Baa, heavyv paper for each child, glue

Hints:
Survey the area to be sure there is a diverse array of small natural
objects to be found.
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Mumbers Colors

fry this

1. uive students a color card (ex. green). Have them take the card
with and find somethinag the same color as their card (grass,
leaves ).

>3

<. Show students a areen card for a few seconds.

. 7211 students to find something green.

You need:

Color cards, paint chips

Hints

Be sure there are materials outside that match the colors you want
the students to find.’
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Awareness: Visual Lucky Clovers

Try this:

Go outside and hunt for four-leaf clovers.

Hints:

Locate an area with clover.
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Science: Plant Growth Terrarium for the Classroom

Try this:

1. Gither plants with leaf mold, moss, small picces of wood, rocks.

2. Put pieces of moss on bottom of container upsidedown. Add rocks,
peat moss and plants. Put a few pieces of charcoal on the moss.

3. Pour in water. Add small, ceramic animals.

4, Seal with plastic wrap and put in a cool window. '

You need:

Glass Jjar, fish bowl, or aguarium, plants with leaf mold,
mosses, bird gravel or rocks, peat moss, a few pieces
of charcoal, plastic wrap, long handled <spoon, container
for water.
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Science Seeds

Try this:

Children will visit an outdoor area and find three or four different
kinds of seeds. Example: pine cones, milkweed pods. Classify them
according to how they travel--air, hitch-hikers, pop from plants.

You need:

Assorted seeds
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Awareness Some Like Water hen It's Hot

Try this:

Demonstrate effect o water on plants.

1. Place two plants in same window sill.
2. Water only one plant.

3. Record on calendar.

4. Observe differences in two plants as time passes.

You need:

Two small plants

107




o

ERIC

Aruitoxt provided by Eic:

Awar onossg

-1

r \7/

e tor

Peanut Butter Snack for the Birds

ynife to spread it cr pine cones.
string around each cone.
A owalh and tie the ins cones te

for hirde.

Pine conres., p<anut bhuttar, 23atTs or cornr

i opearut buiter with cornpeal or oats.

hushes and

1eal,

kriife,

low tree

string.

limbs.



. . , . o o i _ o
SCrer e RTI AA EN oo gt Maro@ hirarara

Take an o erpty tir e hoe with the Ow I1ntact on the top., Cut
arourd three cades ot the tottor o ¢ to«. fold down--this will Le
the pacy o tho oo, Trons and mand-

£ seasaral pictures from card:e
1
i

cinen, Mogrer o St Cover coemieg with plastic. Flese back ot Lor.

LA TP
1 -
“:‘,' .
Lard
a2z e
Cragon. ar pare?
Yoo, ohel o et
ot

Sy s type of daoragra,
Migcuss <cale of pictures

faperinent while tuilding. 1

-~

)4

o

ERIC

Aruitoxt provided by Eic:



Moo P Pussy wWrllow Habbits

T, ,

! L T R A R A E S A vt peang teec from ho o

’ Gt ot e mt bt gt tere ookl by, Fupils o1 teachers
Lo A' P S A B
ST N L N T BT A Yo

4 R R o L A RO TR

: 1 [ ! I 4‘IAA"

., .

r ot pre e, ook tag, rabtbit Lattern, white qlue

Sy
—
<

o

ERIC

Aruitex: provided by Eric



Awarenoss Weather

Ve flanr el hoard to illustrate clothes for warm and cold weather,

Hep o students differentiate between warm and cold by putting their

A, ot o the window, clacing tneir hand on a radiator, feeling the
wrrote S v gun or feeling warm and cold water fronm bathroom

Flannal bLoard
v fanures--ogne dressed for cold and one for hot weather
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SoMATr T Dress

_

t-out dolls with cut-out clothes or use pictures

] _ . ‘ he children decide what to wear in various kinds

of weatreo o T8 vou have the dolls, have the children put the clothes
Gt ooy o mage therr select tne picture of what clothes ire appropria‘e.

LAy e Y orrre ¢cold, have ther select a warm coat, mittens, a hat,

N s, ot clothes fseasonal clothes) or
Catb-out Jdoatls with seasonal clothes
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Awareness Falling Leaves

Try this:

Rake piles of leaves, kick, tumble, bury one another, feel, smell, Tisten
to the noi1se the leaves make.

You need:

Leaves

Hints:

Locate safe area where there is no dangerous litter or debris.
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Awareness

Try this:

Seasonal

Sort

A table game to help the pupil identify the characteristics of each

season.

Print name 0of season at top of each large card.

Glue seasonal pictures on small cards.

File in a large manila envelope.

You need:

Four cardboard cards €& x 8
Sixteen cardboard cards 3 x 4
Seasonal pictures - cards
Wildlife stamps, magazines
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Awareness Wweatherperson

Brootne daliy wea
Gupoa calendar wit

they to teach the children about e we
" larage spaces for each day. (over it

contact paper.

Make weather symhbols. Example: a sun with a smiley face for a sunny
day, a ¢loud with raindreps for a cainy day, etc.

tach day have the children notice the weather. Discuss it. Assign
ono child each day to be the "weatherperson.” Select the weather

cyrbol wnich fits the day. Then help place it on the calendar on
tne proper day.

You need:;

Calendar covered with contact paper
Leather symbols backed with tape
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Science Wintey

Try this:

Collect snow and frozen soil, let children feel the cold. Melt it.
Observe soil hecoming moist and then softening. After melting, feel
textures of s0il and melting snow.

fou need:

Snow and frozen soi]
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Science Spring Bleoomers

Eving in tranches from early-blooming plants. Place the stems in
water in a ware place to force the leaves and blossoms {pussy
willow, for ythia, flowering crab). Keep a record of the number of
days that pass before they bloom.

Branches, jar and water

| B
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Motor: Fine Skills Weed Seed Art

Try this:

Go outside and gather dry weeds {some with roots), seeds, and leaves
for a picture.

Let pupils pick favorite color for background. Glue seeds, plants,
and leaves on paper. Dot open areas with glue and sprinkle on bits

of colored tissue paper. Cover with plastic wrap and staple on a
black paper frame.

You need:

Ory weeds, seeds, and leaves, construction paper, tissue
paper, stapler.

Hints:

Survey area for dry weeds and leaves. Cut black construction paper
frames.
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Science Watching Trees

Try this:

Select a tree for the class to observe during the school year (at leas

four times). Visit or observe tree. Draw 2 picture as a record of
seasonal change

You need:

Tree, crayon, drawing paper

o
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Awareness: Spring Egg Shell Pictures

Try this:

Students place egg shells on the window sills and watch the warm sun-
lTight dry them out during the day. After the shells have dried out,
use water colors to paint them in a variety c¢f pastel shades. Glue

the pieces of painted egg shells to make pictures that have been out-
Tined on construction paber.

Vo

s, water colors, paint brushes, glue, pictures outlined ot
oriLtruction paper

Hints:

Teacher and p.pils bring eqgg shells from home. The teacher outlines
pictures on construction paper.
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Numbers Sand Numbers

Try this:

The class needs to go on a walk to fill medium size containers with
dry sand. Use cardboard squares size 9 in. by 11 in. to write the
numbers from 1 to 10, using a separate card for e>ch number. Use any
type of commerci-’ glue to trace over the numbers that have been
written in pencil. Before *fFe glue dries, sprinkle the sand over the
numbers, shaking off any excess. Allow all of the numbers to dry.
The finished product of this activity will be hard, raised numbers

made of sand, which serves for good tactile experiences in learning
to read numbers understandably.

You need:

Sand, commercial type glue, size 9 in. by 12 in. paper, pencils

Hints:

The teacher should be sure tha® an area is available fo- obtaining

sand.
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Awareness: Tactile S5and Play

Try this:

Sit around a sand pile. Let the children sift through the sand with

fingers and toes. They can pour sand into containers or from container
to container.

More: .

Wet the sand and build a castle.

You need:

Bucket of water
Empty containers
Small hand shovel
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