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The primary purposes of this study were to establish baseline data

lrelati.ng to the environmental knowledge and beliefs of 5th year

might be of interest to teachers and curriculum developers in envir-

onmental education.

The instrument developed for the sufvey consisted of three ques-~
~—tionnaires (Forms A, B and C) with each questionnaire containing
a total of 45 cognitive and affective items. All items were thorough-

ly tested in a pilot study-c‘:onducted in nine Eng]v.-iiéﬂws'econdary schools,
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A SURVEY OF ENVIRONMENTAL KNOWLEDGE AND ATTITUDES =
| EY OF ENVIRONMENTAL KNOW ND ATTI] |

OF FIFTH YEAR STUDENTS IN ENGLAND.

Professor Robert W. Howe, Advisor
= secondary students in England and to examin. relationships that

-

A sample of 500 secondary schools was random.ly selected to pro-

portionately represent the major types of school in evé‘ry region of




the country, Packaged materials were.mailed to the selected
schobls..w_ith instructions to administer the instrument to 30 students
in the 5th year. A total of 383 ;chools (76. 6% of the sample):return-
- ed completed é.nswer. sheets, providing li.nfo"rmati'on fromwc;ver 11,"000
students. The answef sheets were machiﬁe scored, with student
responses being automatically punched onto computer cards. The

data were then transferred to magnetic tape and analyzed by stand-

ard computer programs.

The students appeared to have a poor commandv of factual environ-
mental knowledge, however they demonstrated a greater understand-
~~ing of environmenfal concepts and generally'.expressed positive attit-
udes toward the environment. It was noted that their attitudes tenc;-
ed to be positive when the object of concern did not impinge directly

on their lives, but were relatively negative when some personal

commitment or sacrifice was required. S 3

' In examining the_relationéhips between variables, significant differ-
ences in environmental knonledge were foﬁﬂdwith respect to sex,
school type, sex composition of the school, school size and region.
Significant differences in environmental attitude were found with
respect to school type and sex composition of the school, but attit-

udinal differences could not be attributed to sex, school size or
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region; More specifically, it Qas found that males p.erformed sig-
nificantly better than females on fa{ctual knowledge items (although
significant differences in male and female a*:ti_tudes were not detect-
ed); and students: in s;ecoqdary;l_'p;_)?dgg;n ;.nd co-ediucational (';mixed")
schools produced significantly poorer knowledgé and attitude scores

| than their peers in other schools. Regression analyses indicated -
that, of the vari_ables under consideration,- é‘nly ﬂ"se'x" and '"'second-
ary modern'" (and to a lessér exfenf "mixed") accounted for an

: appreciab;le"" amount of the vari;.nce. Most of the observed variance

was prolgg.blj' due to personal factors suéh as intelligence and home-

backgx:gaﬁd.

In <.)rd?er to reveal relationships that migi’xt exist between factuval
— knowledge, conceptual knowledge and att.tudes, correlation ;:oeffic-
ie:ifs were computed betwcen the total scores on the factual, con-
ceptual and belief sections of each form., the- strongest relation-
ship was found f;ﬂeﬁi.:‘ween conceptual knowledge and attitude (r = 0.48),
with a slightly weaker correlation-between factual and conceptual
knowledge (r = 0. 44); the weakest relationship was found to exist |
between factual knowledge and attitude (r = 0.38), These results,
together with inter-item correlations, support the contention that

the development of sound concepts might be a productive means of




leading to the establishment of positive attitudes.

When asked to identify the primary source of their snvironmental
knowledge, over 60% selected activities that did not relate to their
formal schooling, notably '"reading, the radio, and TV", Students

were also asked to idéntify the local and national environmental

problems that they considered to be most serious. Although a size-

able number of respondents did not perceive any of the listed pro- '

blems to be of concern in their home communities, almost all

students were prepared to identify problems for the country as a

whole. For the nation, societal problems such as over ~-crowding

and crime were considered more serious than problems relating to

the physical environment (e.g. water and air pollution).

.......
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CHAPTER I

" INTLODUCTION

Perspective

In recent years there has been a grbwing ~7orld-wide concern for the
| f\:;j:ui-e of mankind in the face of a rapidly.deteriorati.ng'human -
enviropment. Attent‘ion has been focused on thé effects of pollution,
. the exponential growth of populations in ‘many countbries, shortages
of food and widespread famiﬁes, and the se):ious depletion of natural
resources resulting from spiralling demands for energy a;nd con-
sumer products. These well-pubiicized én\}ironmental problems
have produced an 'increas mg é.wafénes's that ou“r survival and éros-

v ferity are dependent upon the fini.“.e resources apd delicate life-
su'éport systems of '"'space-ship earth'’. The United Nations reflected .
the global naﬁure of this awareness and coﬁcern when, in 1972, it
called the international Conference on the Human Environment in

~ Stockholm and charged its members to "aefine what should be done
to maintain the earth as a Place suitable for human life not only now,

but also for future generations. (138, p. 25)°

Britain, as a highly industrialized and densely populated country,

has not been spared the deleterious environmental effects that
1
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cdmmonly accom'pan); "progre;s" " The beautxful countrySLde has
been encroached upon by motorways, airports, power pylons, min-
ing ‘operatic.)ns, and the continuous spread of cities and towns. The
people have been ;ubjected to crowding and urban bligl';t, the discom-
fort and health hazards of air pollution, _excessivé noise, traffic
congestion, and the unsightlinesé of derelict land and litter;. In
addition, the population has outstr ipped the supportive capacity of
domestic agriculture with the resul.t: that Britain is dependént upon
other countries for about one-half of its food suppiy as well as many

industrial raw materials.

But these gnfortuha'te .side-effects tend to creep upon people slowly
"and for the most part are reluctantly accepted as the price to be paid
.for prosperity.. More dramatic occurrences are often necessary to

stimulate widespread concern and action. Perhaps events such as

the notonous London smog that was responsible for about 4000 deaths

in 1952 the tragedy of Aberfan on 21st October, 1966, 1n which
| 20 adults and 116 chxldreg died under an avalanche of coal sludge
from a fnining 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 a general public awareness

of the disasterous environmental consequences that can result from

inadequate stewardship.

20
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. Environmental Conservation (1969), Friends of the Earth (1971)

Growing public interest in environmental matters during the 196Qs
gave rise to a variety of institutions and bodies whose prime concern

was environmental conservation. These inczluded the Countrjrside in

1970 movement which was: mstigated by the Duke of Edinburgh in

1963, the Conservation Socxety (1966), the Countrysxde Commissv.on

set up under the Countryside Act of 1968, the Committee for

whose objective was to restore environmental quality through polit-

ical and legislative action, The Royal Commission on Environmental

Pollution (1971), and the Department of the Environment which was

created by the government in 1971 to assume responsibility for all

“functions which affect the physical environment,

Public statements also began to stress the need for action to reverse

thé.‘trend of environmental degradation. In its first report in Feb-

. ruary 1971, The Royal Commission on Environm;ental Pollution

stated that

Failmg deliberate measures to control pollution and to -
repair past damage, there is likely to be a substantial
deterioration of the environment in the years ahead and
the quality of life in Britain will be correspondingly im-
poverished, despite an appearance of greater affluence...

(Quotéd by R.W. Colton et al., 36, p. 7)

21
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And Prime Minister Edward Heath is rep‘orted as saying in September

1969, .

-The protection of our lovely countryside and our glorious .
coast, the prevention of pollution of our rivers and of the
air we breathe, must be one of the highest priorities of
the seventies., It is essential for any decent sort of living,
it is vital for proper recreation.

(Quoted by R.W. Colton et al., 36, p. 6)

It is now generé.lly accepted that environmental education can, and
.shou.lld,.-play anhﬁpo;taﬁt role m developing a sense of environment-
al concern and responsibility. Ideally, environmental education
should aim "at producing a citizenry that is .knowledgeable concern;
- ing the biophysical environment and its associated problems, aware
Qf how to solve these problems, and motivateii to work toward their
solution."(lZZ, p 10) At the intei'nationalvieirelv, the importance of
world-wide environmental edﬁcati_on was recognized in the Final
R'eporlt o. the International Working Meeting on Environmental

Education in the School Curricﬁlum, organized in 1970 by IUCN in

cooperation with UNESCO. In its recommendations it stated that

The Working Meeting,’
Considering the appropriate education being a necessary

pre-requisite for improvement of the total critical
environmental situation, '

22



Being awarc of the urgent need for environmental teaching
and adequate training of teaching personnel, '

Suggests to the Governments and their responsible educ-
ational authorities as well as to the national education
organizations: :

1) that through a reform of the total curriculum,
the environmental education be introduced as an
obligatory and integrated component of the school
- educational system at all levels;

"2) that appropriate pre- and in-service teachers
training be organized through obligatory environ-
mental conservation courses in teacher training
colleges, universities and other educational est-
ablishments involved in teachers training...

(Quoted by R.W. Colton et al., 36, p.. 12)

Sii:nilarly at the national level, much sentiment has recently been
expressed for effective environmental education in the schools.
‘Terence Gregory, the City Architect and Planning Officer of

Coventry, said

There is a continuing and deepening need to emphasize )
the importance of education in relation to conservation
and the environment. People must be encouraged to have
a real understanding of the causes and the implications of
environmental change, and an understanding of the likely
effects of an inadequate or negative policy towards con-

servation. Education will assist in enabling people to
understand the consequences of the actions of individuals
and of society as a whole, and should generate a keen
respect for the environment. (41, p. 169)
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The Recent Growth of Environmental Education in England

The ueeh._ef the locai environment for teaching children about their
surroundipgs and for specific leerqi.eg activities has long been the
practice in British schools. Such activities have usually been assoc-
iated with recogn_izedlschooln'sﬁbjects such as bielogy and geography;

with occasional excursions, such as '"nature walks" and visits to
»

' historical or industrial sites, being organized as a relief from class-

room confinement. However environmental education as we now

“know it, involving analytical and evaluative activities on to pics and

concerns ranging from rural to urban and local to global, is a

relatively recent phenomenon. T

As with most educational innovation in England, environmental educ-
ation emerged in response to publiclinterest and social demand,
Paralleling the changing public attitudes of the late 1960s, educators
became increasingly aware of the need to deal with envxronmental
concerns in the school c‘.urriculum. The emergence of professional

organizations such as The Society for Environmental Education (1968)

and The National Association for Environmental Education (1971),

reflected the rapid-increase in interest and activity in this field.

24



It should be noted that the results of a survey conducted in 1973 by

The Conservation Society indicated that by that time 25% of the sec-
ondary schqols in the Uni‘ted Kingdom had established definité cours-
es in Environmental Studies (13, p. 4). Of the remaining schools,
the majority claimed that they included environmental topics within
the traditional subject are'as' such as geography, ‘biology and rural
studies. However the rec>ent development of public examination
syllabﬁses at both "O'" and A" levels.. of the General Certificate of
Education should be an additional incentive for schoé:ls to offer spec-

ific environmental courses,

Need for the Study

The demand for school courses and examination syllabuses in this
essentially new field of study has brought with it the need for exten-
sive efforts in curriculurh development. This in turn has raised

such basic questions as "What topics should be included in the

course syllabus? ' and "What do the students at this level already

know, and what are their attitudes toward environmental issues? "
This latter question, which is important in establishing the starting

point and scope of the course, for the most part has not been

answered objectively by testing students in the target population,

Rather, educators involved in environmental curriculum development
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have tended to be subjective in deciding the content and methods

most suitable for their programs.

Richard F. Morgan, Deputy Director of Projecf Environment,

commented on the somewhat intuitive approach employed in develop-

ing this ambitious national program:

Project Environment saw the answer to the problem of
motivation as one of selecting examples in which pupils
could see how the issues affected their personal position
so that they understood what they had to gain or lose.
Great emphasis was placed on this approach, and this may
be seen as an attempt to pPragmatically begin studies at a
baseline appropriate to the pupils!' pattern of past ideas
and experiences. At best this was achieved by trial and
error whereby baselines were arrived at subjectively,
their accuracy being tested on the basis of success at .
motivating or failure to motivate the pupils. However this
was probably the first time a major programme of curric-
ulum’r_development in environmental education had sought,
directly or incidentally, a baseline of previous experience.

(Personal communication. Api:il, 1976)

Iﬁ the same communication he expressed the need for establishing
'""baseline information for developing future national and regionzal
curricula. Information about children's knowledge of and attitudes
toward environmental matters will offer a starting point for devising
Programmes towards achieving the aims so welln documented in _

philosophical explorations. "
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A number of other researchers in the field of environmental educ-»_'

ation have expressed similar sentiments regarding the need for

establishing baseline data as a prerequisite to curriculum de'veilop-_-- '

" ment,

For example, Towler and Swan wrote that

As a first step toward creating such an environmental
education program we must know what base we can build
upon, what is the status of students' knowledge and attit-

. udes about the environment? Unfortunately this question

has not received much attentiqn from researchers.
(130, p. 245) :

"And Eyers stated that

Prior information about general environmental know-
ledge and attitude structures seems of real importance,
especially in a situation in which coordinated or national

-curriculum planning is contemplated. (53, p. 10)

Following from the preceding discussion, there is cle.arly a need

for baseline data that will be useful in developing effective regional

and/or national environmental education pPrograms in England.

Providing this information is a primary objective of the present

~ study.

It is also anticipafed that the information gathered in the survey

migh£ be beneficial in other ways. Having established the baseline,

"'_f‘?"‘W"f"'f:-‘*ﬁ"ﬁg;f'éhangzé in Knowledge and/or attitudes may be measured by
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using the same instrument at some later ﬁm’é,,,thus providing an
ipdication of the effec‘tivehess of new environmental education pro-

grafns, -In addition, anvanalysis of the data might well establish

correlations between environmental knowledge and attitudes that have

program implications.

Looking ig_eyond the scope of this reﬁo:t, ‘the survey.data may well .
be of value in ;'oilow—up studies. By u_.siné ifems from similar instru-
ments alreadf'applied 11;1 the Unitgdh States. and Austljalia, it will be
possible to cor,np‘::tre'the relative»»énvironmental knowledge and a.ttit-'-
udes of American, Australian anci 'English students., Asg other count~

ries are surveyed, more extensive cross-cultural comparisons can

be made. This may then provide some insight into the "exportability'

of existing environmental education curricula.

Also, in looking to the futur'e, the data generated by this study and
by shﬁilar surveys in a number of othe_rmgountries' could prdvide the
basis for developing models for an f;ﬁterr_lational environmental educ-
?.tion 'curriculum. Such a curriculum would be in keeping wifh the

recommendation of the United Nations Conference on the Human

Environment

28



11

. .. that the Secretary-General, the organizations of the
. United Nations system, especially the United Nations
‘Education, Scientific and Cultural Organization, and

other international agencies concerned, should, after

consultation and agreement, take the necessary steps
to establish an international programme in environ-
mental education... (133, p. 9) -

Statement of the Problem

The pﬁrposes -of this study were to establish baseline data relating

to the environmental knowledge and beliefs of 5th year secondary _

sfudents in England, and to ascertain whether sigrgi.ficant relation-

" ships exist |

(a) .beth“een the environmental knowledge of students and
s;lected variabies,

(b) - between the environmental attitudes of students and

selected variables, and

(c) between the environmental knowledge level of students

and their attitude toward the environment.

More specifically, the study was designed to collect data that might

assist in providing answers to the followihg questions:

1. What is the current environmental knowledge level of

5th year <tudents in England?

0
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What is the current affective position of 5th year

students in England toward environmental concerns?

What do 5th year students currently perc‘;eive. as the

most serious local and national environmentzl
problems?
ao

Ar'e there significant relationships.between environ-

. mental knowledge and sex of student, type of school

attended, sex composition of school, school size
and ;.'egion of school attendance?

Are there significant relationships between attitude

toward the environment and sex of student, type of

school attended, sex composition of school, school
size and region of school attendance?
Are there significant relationships between student .

perception of environmental problems (Bkogﬁ local

‘and national) and sex of student, type of school

attended, sex composition of school, school size
and region of school a!:téndance?

Are there significant relationships between student

.perception of "source of environmental knowledge"

and the level of environmental knowledge or attitude

toward the environment?
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8. Is there a significant relationship between the level

. of environmental knowiedge and attitude toward the

environment?

Null Hypotheses 1

The following null hypotheses were posited for testing;

1.

There are no significant relationships between the level ,

of environmental knowledge and
() sex;

(b) .type of school attended;

(c) sex composition of the school;
(d) school size; and .
(e) region of school attendance.

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) regi'on of school attendance.

‘1. Results of testing the null hypotheses may be found on

p' 177.
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3.

4.

5. .

' national) and

14

\

There are no significant relationships between student

perception of envirohmental problems (both local and

(a) sex;

(b) type of school attended;

(c) sex composition of the school;
(d) school size; and
‘(e) fegion of school attendance.

There are no significant relationships between student
perception of '"'source of environmental knowledge' and
level of environmental knoWledge 'cl)r,attitude toward the

environment.

There is no significant relationship between the level of

factual environmental knowledge and expressed attitude

toward the environment.

There is no significant relationship between the level of

'conceptual environmental knowledge and expressed attitude

toward the environment.
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Definition of Terms

Environment

Yiwa

Alth‘ough the environment may be ciefined as a.ll.thg conditions and-
influences that affect'thellifel and developmenf of an individual, this
study focuses up;)n s.ome of those aspects of the human environment
that are commonly called "environméntal concerns'. These have
been iaentﬂigg and c'a‘tegorized under the headings of pollution, pop-
-ulation, hatu_ral resources, land use‘,. en.ergy, enirironmental health/

‘safety, ecological relationships and social/political/economic

‘influences.

.Environmental knowledge

This term re.fers toa knowledge, awareness or understanding of -

' .facts and concepfs that relate to the ".ehvifonmental concerns"
dis‘cussed above,. "Fa;ctual knowiedge" is used to indicate a.know-.‘
ledge of events.that have occurred or conditions that exist that can
be readily verified. | ""Conceptual knowledge" refers to a knowledge
or understanding of concepts, generalizations or "big ideas' involv-

ing relationships that have authoritative support in the literature.

Environmental beliefs and attitudes

For the purposes of this study the definitions of beljef and attitude

presentéd by Shaw and Wright are acceptable. The term '"belief'
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is &efined as "some level of acceptance of a proposition regarding
the characteristics of an object or event" (118, p. 4), while an
'"attitude' is a "relatively enduring Systerh of evalua‘tive.. affective
reactions based upoﬁ and reflecting the evaluative concepts or beliefs
which have been learned about themcﬂé.ract‘eristics of\a: social object

or class of social objects." (118, p. 3)

" All belief statements presented in the instrument relate to the
_"environmental concern'" catégoriés described above. The beliefs

" expressed by tl;xe individual about these environmental concerns are
seen as indicativg of his or her attitude toward the environment. As

stated by Shaw and Wright:

The set of beliefs that the individual holds about the
object and the associated evaluations determine the
individual's attitude 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 eval-
uative concepts or beliefs formed. (118, p. 12)

Environmental Education

Environmental education is the process which develops knowledge,
understanding, attitudes and the formation of personal responsibility
with regard to man's relationship with his socio-cultural and

biophysical surroundings.
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‘This definition is based upon ideas which 1r1c1ude those set out in

the Belgrade Charter (134, p. 1), those adopted by the Internatxonal
Union for the Conservation of Nature and Natural Resources (13,' p. 21),
- and those contained in the Environmental Education Act passed by

the Congress of the United States (52).

Liocal Education Authority (LEA)

Local Education Authorities form part of the metropolitan and non-
metropolitan county units of local government adminijstration, They
have responsibility for providing education, within the broad princ-
iples laid down by central governrrxent, at the primary, secondary
and higher levels.

The education a:othorities plan the arrangement of

schooling in their areas, subject to the Secretary of

State's approval, and decide how children should be

allocated between schools. They build most of the

schools, pay teachers and provide equxpment and
‘materials. (26, p. 12)

There are 97 LEAs in England (see listing on p. 62)

Maintained and Non-maintained Schools

"Maintained" schools refer to those schools that are maintained by
local education authorities from public funds. Although a variety of

school types are maintained by LEAs, the majority of secondary
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schools may be categorized as ""comprehensive", with non-selective
admission, and "grammar'" and ""'secondary modern" with selection

[

by ability.

""Non-maintained" refers to schools that are not financially supported
or controlled by the local education authorities. These include the
"direct grant" schools which are sgpportéd, by the Dﬁe_part.:ment of
Education and Science (and are schools with' seleét?ve ac:lmissio'ﬁ)';

and "independent" schools which receive no public funds,

Headteacher

The headteacher (either headmaster or headmistress) is the equiv-

‘alent of the principal in American schools.

Assumptions

The following assumptions were made relative to the study:

1. There was a need to obtain accurate and relevant information
about the environmental knowledge and attitudes of 5th year
students in ‘Engla.nd.

2. This information could best be obtained by mailing a survey
instrument to a randomly selected safnple of secondary

schools.
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The sample selected was representative of the population

.of 5th year students in the various types of secondary schoals

in England.
Cooperating schools selected their sample of students and

administered the instrument in accordance with the instruct-

ions.

Student responses on this instrument were honest and object-

ive, and provided a reliable measure of their knowledge and
attitudes relating to environmental concerns., “
The period between 15 January, 1976 and 15 May, 1976 repres-
ented a reasonable time span that was not too extensive for |
the collection of data.

‘Apprqpriate statistical methods were used in all analyses of

the data.

Delimitations

The following statements represent parameters imposed upon the

study by its design:

1.

‘The study was limited to 5th year students attending second-
ary schools in the counties and metropolitan districts of

England, and excluded Wales, Scotland and Northern Ireland,
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2, The maintained secondary schools used in the sample se‘lect-
lon procedure were limited to thos.e‘ included on a comput-
erized listing proviéed by the Department of Education. and .
Science. Non-fnaintained schools (independent and direct

grant) were limited to those listed in the Education Committees

Yearbook 1974-75 (132).
. 3. All data used in the sample selection procedure were limited
to those presented in the pre-publication manuscript of

Statistics of Education. 1974 Schools. Vol. 1 (44).

B AL S Limitations
. e e,

The following statements repre.seht limitations to the study:

- 1. The environmental knowledge and attitudes of English students
examined in this study were limited to those revealed by the
sur.vey instrument,

2., The data collected in the survey were intended to serve as a
baseline of cognitive and affective information for future
studies, and were not intended for the evaluation of existing
environmental education programs,

3. ‘While the sampling procedures were designed to produce a
sample truly representative of the population of 5th year

students, the lack of cooperation by some Local Education
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Authorities and selected schools may have reduced the
representativeness of the sample.
4, . The target population in the survey was 5th year students,
and the information gatﬁered does not necessarily indicate
the efwironmental knowledge and affective position of school
1eatvers. School programs in subsequent years may produce
significant changes in l;:nowledge and attitudes amohg students

remaining at school,

-'Design of the Study : An OQutline

The Instrurhent

. The instrument developed for the survey consisted of three question-

naires, Forms A, B and C. Partl of each foi‘m contained factual
knowledge and perceptual questions, Part 2 dealt with conceptual
kn;)wledge, and Part 3 presented 15 statements of belief for student
reactilon. There were a total of 45 ifems on each form, with 14
common items providing the means i;or gompari.ng response patterns

on the three questionnaires. The instrument was thoroughly tested

in a pilot study in Eng~1ish secondary schools, and test/retest pro-

cedures were used to establish the instrument's reliability.
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'fhe Population

The target population consisted of all 5th year students enrolled in
the secondary schools of England. The 5th year was chosen since it
.represents 'the last year of formal schooling for a large proportion’

- of secondary students.

Thé Sample

A sampling procedure was used that would ensure proportional

representation of the major typeé of school (viz. comi:rehensive,
se'condary modern, grammar, direct grant, in§ependept, and
"other gecondary") in every regio“n of the country. A t'otal of 500
secondary schools was selected in the sample, and within each
partiéipa;.ti.ng school the instrufnent was administered to a sub-

sample of about 30 pupils in the 5th year.

Administrative and Data Collecting Procedures

It ﬁras decided that the most e;'fective method for col»lec(t}i.ng( dafia_.
would be to mail the testing. materials directly to schools selected
in the sample, with a carefully wofded letter of explanation t§ the
headteacher. In the case of maintained schools, permission was
received from the respective Chief Education 6fficers before

approaching schools with a request to participate in the survey.
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: _:E‘ach‘ pac‘ka’gve contained a personal- letter to the l'ieadteacher, 30
tiuestionnairee with answer sheets enclosed inside, 30 shar?ened

e 'peneiis, a set of instructions for the .coopexl-atingtteacher, a form

requestxng brief information about the school, and a xtamped

' addressed envelope for the return of completed answer sheets. -

The majority of schools Qere prompt in responding to the request,

" and two follow—up letters helped in eliciting the cooperation of many ‘

of the remainder. Completed answer sheets returned in the mail
o P

"were checked for accuracy, coded, and machine scored. Ihe data

were automatically punched onto computer cards and later trans-

ferred to magietic tape.

" Analysis of Data

A number of standard computer programs were employed to analyze
the data. The program STATPAQK was used in the item analysis of
pilot data, and BMD 03D provided test/retest correlations for est-

abhshing the reliability of the instrument. The remaining analyses

utilized various subprograms from the Statistical Package for the

Social Sciences (100). Subprogram FREQUENCIES provided frequency

distributions and descriptive statistics, while CROSSTABS presented
the number of responses (and percent response) .n the alternatives

" to each item, Relationships between variables were examined by
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rx‘ieans of ﬂje sﬁleprograms CROSSTA:BS (for chi-square analyses),b
.ONEWvAY (for analysis of variance), PEARSON CORR (fo’r Pearson ;
product-moment correlattons between all items) and SCATTERGRAM

(for correlatmns between scores on dtfferent parts of the mstrument)

Regression analyses were performed using subprogram REGRESSION,
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CHAPTER 1II

A REVIEW OF RELATED LITERATURE

Overview -

The purnose of this cnapter .is to examine research and literattrre v
: .relating to the.present'-study. This review will Be- organized under
- the neadings of: (1) Studxes Relatmg to Attitudes;* Attitude Change
- and Behavior; (2) Studies Relating to Environmental Knowledge and
Attitudes; and (3) Literature Relating to Environmental Education in

| Englend.

Studies Relating to Attitudes, Attitude Change and Behavior

The literature in the Isoc1a1 sexences abounds with research dealmg
with attltudes, attxtude change .and the relatxonshxp between attxtudes
and behavxor. In previous 1arge scale surveys of environmental
knowledge -and attitudes (to be d1scussed m‘ﬁle following sect1on),
Perkes (104), Bohl (18) and Eyers (53) presented extensxve and
thorough literature reviews of these topxcs. To avoxd unnecessary
| repetition, the (resear'cl'; described by these anthors will not be pre-
: .sented in detail in this cha,pter. Instead, somne of tHe more relevant
| 25
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, stuches that they exammed will be hsted and followed by a brief

summary of the salient outcomes.

A num'.oer'of‘studies dealing with difect rélationships between exist-
ing attitudes and knowledgeAwere describe;;l by Bohl. These included
Irle (76), Swan (127), Eaton (49), Rosenberg (112), Semmel (116),
Rosen’ rg and Oltman (l113), Brown (22), and Infante (74). These
studies (with the ex;:eption of Swan's, which used a limited sample)
support the contention that there is a relationship between c_oénitive
structure and attitudes, ;nd indicate that an increase in information

may result in stronger and more distinct attitudes.

"In examining the changes in attitude that may result from altering

cognitive information, Bohl reported the findingé of George (63),

*

Brown (23), Lyons (88), Green (66), Leslie and Berry (86),

Fitzsimmons (57), Hemmer (69), Madden (89), Kleg (79), Shock (120),

Atman (8), and Render (110). These studies were consistent in their

support of a direct felationship between knowledge and attitude. Bohl

¥

noted that all the

... studies reported a positive relationship between
cognitive and affective components of attitudes. The
studies reporting significant correlations identified .
conceptual items correlating with attitude items while
those studies reporting low correlations between cog-
nitive and affective components of attitudes did not
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identify the type of (informational) cognitive item. No
studies were found that did not report a positive relat-
‘ionship between cognitive and affective components

of attitudes. (18, p. 33)

In addition to reviewing literature on attitudes and attitude change,

Perkes addressed himself to the complex area of behavior change

" and its relationship to attitudes. He found that although ""some

_researchers have been able to find evidence to support the assump-

tion of a relationship. between behaviors and attitudes, others have
found d:.ffxculty in determmmg the nature of these relatlonshlps. "
(104, p. 20) Inconsistencies in the fmdmgs of research dealing thh
this relationship are reflected in studies by DeFleur and Westie (43),
Blatt (15), La Piere (84), Kutner, Wilkins and Yarrow (82), Fleishman,
Harrie and Burtt (58), Festinger (55); Strong (124), and Tittle and
Hill (129). In summary Perkes stated that

It is generally agreed that behavioral change should be

' Pre-empted by a change in attitudes; that attitudes are

reflected in behavior; and that attitude change should

result from rational decision-making. But it has been

shown that such a simplistic correspondence does not

exist. (104, p. 26).
After reviewing a number of studies on the attitﬁde-behavior relat-

ionship, Eyers similarly concluded that "little corieistency can be-

expected between expressed attitude and subsequent specific
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'?‘é_wlﬁ:;hehaviors related to that attitude.' (53, p. 41) |
'Sum‘mary‘

" Some éeneralizatio’ns may Be giéaned fror;:; the literature revbiews

'conducted‘ by Perkes, Bohl ‘a.nd Eyers. A rela.tio.lrzship‘ clea.rly exists

‘between é.ttitudes. and knowledge, with greater "itnc.).wledge usually

associated with more; f)ositive at;it_:udes. 'f‘urther, attitudes appear

_ to be more closely correlated with .cohceptual rather than factual

knowledge.yz Although réla_tionships have been demonstrated .’betwee‘n.

attitudés and behaviér, stated attitudes are by no means .consist.en_tly

predictive of overt behavior.

Studies Relating to Environmental KnoWle‘dge and Attitudes

A review of the literature indicates thé.t, prior to the present survey,
the only existing. large~scale baseline studies relating to environ-
mental knowledge and attitudes of secondary studegts were those con-
ducted by Perkes (104) and Bohl (18) in the United States xn 1973 and

| by Eyers '(53') in Aﬁstralia in 1974, Alth.bugh a number of. smaller
local studies have investigated dthis topic, they will not be reported
here since (1) the present study is concerned with national bageline
data and regional differences in knowledge and attitudes r'athe.r than

local community differences; (2) most local studies have utilized
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‘very small samples and are of questxonable valxdxty, and (3) local
studxes have frequently been concerned with attitudes and knowledge

'.but have rarely attempted to relate thetwo.

In the American study Perkes and Bohl were r_esponsible for survey-

| - ing the environmental knowledge and attitudes of tenth and twelfth

grade students in different regions of the country. Perkes sampled

119 secondary schools in'1l states of the Great Lakes and Far Western

regions, while Bohl collected data from 272 schools in 22 states of

the Midwestern, Southwestern, and Plains and Mountain regions.

Schools in the remaining states were also'sampled and this data will

be -presented in a future joint report. The i.nstrument used in the -
study was develeped by the .staff of the ERIC Clearinghouse fer Seience,
:Mathematxcs and Environmental Education at The Ohio State Univer-
szty in association with selecte:é“-consultants. It eonsisted of,three
inventories, each of 40 items, dealing thh environmental facts,

concepts, beliefs and perceptions.

The tesponselpatterns and outcomes of the two studies were very
similar and some common generalizatiods can be made regarding
their findings. For the fnes.t part students did not display a high
level of factual knowledge on environmental matters, but reeponded

with considerably mcre success on conceptual knowled.ge items.,
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Student attitudes tended to be favorable toward the environment,

~especially when they involved little personal commitment or sacri-

fi_ce. ‘Some significant differences were noted with respect to sex,
grade level and size of community. Males scored significantly

higher than females on factual kno'wledge items, while on many con-

lceptual items females exhxblted more knowledge than the males.

_'Twelfth graders performed better than pupxls in the tenth grade on

conceptual 1tems, but did not d:splay a clear superv.orlty on factual

knowledge. Slight attitudinal d1fferences were evident with regard

to sex and grade level, although these were not considered to be of

pPractical significance. Comrnunity size did not relate to knowledge

" .of environmental facts or concepts, however they did relate to

student Perceptions of the environmental problems /in their commun-
ity. State of residence was also found to be a significant factor in
the identification of environmental problemsk in the community. For
example, Perkes found that California respondents expressed con-
cern about air pollution, those in Wisconsin selected water pollution,
while students in Hawaii considered land use to be the major local

problem,

In a later analysis of the survey data, Perkes randomly selected 100

students from those scoring in the top ten percent on knowledge, and

-~

48



31
100 students from those scoring mfhe bofton; ten » percent. He then
compared the environmental attitudes of the two groups using chi-
square analyses. In a paper ent1t1ed "The Relatxonshxp Between
Environmental Knowledge and Attitudes" (105), Perkes concluded
that: |
(a) There are significant differences in some
attitude responses of high knowledge and
low knowledge scorers. In general, high

8corers tended to have more positive
environmental attitudes than low scorers.

(b) ~ High knowledge scorers were less variable
‘in their responses than low knowledge scor-
ers.

(c) General environmental attitudes which do

not indicate an eventual behavioral change
tend to be viewed more positively than those
"items which require personal commitment
and behavioral adjustment. .

(d) Low knowledge scorers were less interested

in participation in environmental decision-
 making than high knowledge scorers, (105, p. 1)

In the other large-scale survey, Eyers selected items from the

American inventory and modified them to suit Australian conaitions.
His instrument, which cor;sisted of 40 knowledge, belief and percept-
ual .items, was administered 1;0 4821 tenth gradé students in 160
Ausfralian secondary échoois. The results of this study were Ln .

most respects similar to those of Perkes and Bohl. He reported a
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: ':-number of areas of knowledge inadéquacy, however the compos Lte

e

: envxronmental attltude was. cons1dered to be pos1t1ve and supportwe

of measures deslgned to preserve the specles Homo sapxens. "Some

, d1fferences in knowledge were noted with respect to state -of resid-
ence, type of school and region (metropohtan versus noh-rrretro-
polltan), however. these were not large enough to be considered of
practical slgnificance. On the other hand, sex differences were very
pronourr?ed, with rhales having more environmental knowledge than
females. These results contrasted with the attituclesection ih which

differences were associated with type of school and region, but not

with state of residence or sex.

. A peé';rceptual item devised by Eyers esked students to identify the

: source of most of their knowledge about the environment. The maj-
ority (59.9%) selected "out of school" soo.rces such as the media and
discussion with parents and friends, while only 4.2% felt that they
had gai.necl most of their ihforrnation from special ehvironmental
education courses at-school. While this response pattern rhay be
indicative of deficiencies in the ehvironmﬁ:ntal curricula in schools,
it also highlights the importance of newspapers, radio and television
as educational tools. - Since '"the flhdhgs‘sugéest' that media sources

do influence environmental knowledge, and perhaps attitudes, '
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Eyers suggested that we capitalize on this by making efforts ''to
improve the coverage given to such matters b)t the media.'" (53,

p. 116)

. Several otner studies relating to environmental knoxlvledge and
attitudes are worthy .of discussion. Hounshell and Liggett (71) dev-
eloped an Environmental Knowledge and Opinion Survey (EKOS)

~ which consisted of 35 knowledge items and 30 items for measuring
attxtudes. After field testing, the instrument was administered to
"approximately 2500 sixth grade students in North Carollna. An anal-
ysis of the results revealed that the girls scored significantly hirt~:
than the boys on the attitude sub-test (at the . 001 level), but there
were no significant differences between the sexes on the knowledge
sub-test. Urban students performed better (at the .05 level) than
rural students on the knowledge items although slgnlfxcant differences
were not observed in their attxtudes. In addxtxon, a correlatxon coef-
f1c1ent of 0.6 was found between all partxcxpants scores on the know- .
ledge and attitude sub- tests. This rele.twely strong correlation led
| the authors to postnlate that - |

«e.One via.ble approach.to creating constructive environ-
mental attitydes appears to be through providing know-
ledge about man's environment and his role in the

environment to the student. This would lead one to
believe that a well-structured, well-planned approach
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to environmental education will yield positive attxtud-
inal changes. (71, p. 30)..

| Cohen (29) Vatéeimpted to ascertain whéther a rélatioﬁshi'p exists |
‘betweeri envir§nmenta1 aﬁitﬁdes a;.nd the amount of environmental -
information possessed by students, A 75’item igsytqment, v. contain-

—.ing an equa]..*number" of cognitive and _affect.ive qui.estions,' was admin-

istered to454 .s‘-h:lu‘:ljents i;n seven "Indiaf.havhi'gvh schoéls. Oﬁ the basis
of scores 6n the knowiedge section, 84 students werevidentiﬁed as
(having high énvironnﬁental knowledge or content (Hiéil E.C.)and.
116 were categorized as i&av‘ing iO\;v environmental _éontent (Lov;; E.C. )
The attitude respoﬁses of the High E.C. and Low E,C. groups were

. then compared. Aithough statistical tests of significgnce were not
applied, -the author conclt;ded,frqm.an exé.mination of the data that a

| re].__a_.tionship exi;ts between énvironmental information ana environ-
r;aenta_l attitude.‘ Not only did the group with more informati:c.)n have
different attitudes from the Low E.C. group, but the;‘wer‘e also

more willing to express thei.r' attitudes on environmental matters.

The Syracuse Environmental Awareness Tests were developed in
1971 by Kleinke and Gardner (80) for measuring the knowledge of and
concern for man's environment among high school students and

adults. The inventory consisted of four forms. Forms A and B,
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each containing 56 'rn'ulti'ple-'choice items, were equivalent forms
constructéd'to pfovide measures of knowledée aboqt environmental
problems. f‘ofm’s C ahd D each consisted of 195 affective items
designed to assess attitudes toward enviromﬁental- issues. The
inventory was extensively field tested inzthe northeasterq United
States and norms 'were- established. Scores on the test can be used‘
to produce an indivi.dua.l student's cognitive and affective profiie

relative to. environmental issues. Suggestions of how to evaluate

student scores and plan remedial action are provided in the Admin-

istrative Handbook for the SEAT Tests (62).

o Summary

Although relatively few si:udies ‘have been conducted relating to
environmental knowledée and attitudes, some patterns appeaf to be
evident. For the most part knowledge about envi‘ronmenta.l p‘roblems
and issues is-rather liﬁited, while expressed attitudes tend to be
quite positive. Although it does not hol@ true in all cases, most
gtﬁdieslindicate that boys Have grea’cer.'enviroﬁmental knowledge
than girls;- however sex differences in attitude toward the environ-
ment are not readily’appar'ent. Significan:t correlations between
envirbnmental'knowle'dg-e and attitudes have also been reported,

Qim conceptual _knowle;ige correlating with the affective component

more strongly than factual knowledge.
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.

Literature Relating to Environmental Education in England

LR |

e

With the recent upsurge of ri‘;terest in environmental matters and the

| developrhent of-environmental education courses in Eﬁgland,. one
might expect to find a wealth of literature and research reports hav-
ing Siirecf bearing and i.mpact. upon envi:v:onmentalmé‘dﬁéation programs.
Howevér British literature in this area is still somewhat ‘limited,

and in examining the shelves of bookstéres and unive'rsity libraries,
‘one is struck bsr the number of vqlumes of American .origin ﬂdealing

with ecology and environmental concerns.

A number of British publications, of value as reference materials in
. environmental courses, have been included in the bibliography. These

inf:'lude Robert Arvill's Man and Environment (7), A Blueprint .for

Survival (65) by the editors of The Ecologist, Kenneth Mellanby's

" Pesticides and Pollution (93), Diamant's The Prevention of Pollution

(47), The Environmental Revolution (99) by Max Nicholson, and Can

Britain Survive? (64) edited by Edward Goldsmith.

Several organizations have been active in producing pamphlets and
printed resource materials for use in environmental education.
Eminent among these is the Council for Environmental Education

which produces a Directory of Environmental Literature and Teaching
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v

Aids (DELTA), a periodical Review of Environmental Educ':a'tion

Developments (REED),' as well as newsletters and information sheéts.

Other organizations in this category include The Conservation Society/
Conservation Trust, the Workers'_ Educational Association (WEA),

the Nationa;I Association foi' Environment.al Educa:tiop, the‘ .Society.

for Environmental Education gnd the Town and Country Planning
Association. The Workers' Edﬁcational Association has developed a

series of Background Notes on Social Studies (141) &ealing with such

topi.cs as air pollution, noise pollution, population of the United
Kingdom, and uses and abuses of t_he éountrys ide. And The'Coﬁser;-
vation Society has produced a number of.free materials to enrichl-»

' primary, middle and secondafy school environmenta.l.lleducation.
These include booklists, sugges’ted course outlines, and study guides
on such topics as conseryé.tion, ecology, populatioﬁ ?.nd i)blluti-:)n. In
.addition, the Cambridge University Brancﬁ of The Corns erva;.tion

~

Society and the Cambridgeshire Education Comrhittee jointly produced

a paperback entitled Environmental Issues (139) which concisely

covers major areas of ehvironmental concern. .

Other literature r'ela‘ting to environmental education is the product
of curriculum innovation and developrhent efforts at the national,

e regional and local levels. .. The most ambitious projects in this
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area have 'been instigated.by the Scheols Council. ‘The Ceuncil. has
listed 23 national progects which contribute to studxes of the environ-
‘ment, however only two ("Envxronmental Studies' and "Project

| Envu'onment") are solely concerned with envxronmental edncatmn.
"Envxronmental Studies" (68) was developed between 1967 and 1971

and was desxgned to help teachers. systematically use . the environment
in developing skills and concepts in p.rima'ry schcel children. "Project
Environment" (1970-73) explored multidisciplinary app.roac-hes to
envitonmental education for the age range of eight to eighteen years.
The project team placed a major emphasxs on "education for the

envxronment“ and upon chxeﬂy affective objectives. Published mat-

erials include Education for the Environment (32), Learning from

Trails (33), The School Outdoor Resource Area (34), and Ethics and

'Environment (35).

.

Most activity at the regxonal and local levels is centered upon groups
of teachers worknng to develop curnculum materials that will be of
direct and specific use to them in their schools. These materials
range from programs of field study to the development of exazhination
. syllabuses. - Since the syllabuses of the vatious examining boards
define the parameters of the subject matter to be examined, they- =

exert considerable influence upon the contents of the curriculum. The
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vdevelopnﬁent of an !"A" level ssrllabus for the Joint Matriculation
Board by a group of teachers ffbm Manéhestér and Cheshire is des-

cribed by R.F. Morgan in The Development of an "A" Level Syllabus

in Environmental Science (95). A similar précess conducted by

Hei'tfordshire teachers for the University of London Exami-ation A

Board is discussed in Environmental Studies: The Construction of an

"A'" Level Syllabus (24).

To aid in the process of environmental cui‘riculurﬁ development, the
Leverhulme Trust funded.a three year reéearch prbject under the
direction of Dr. R.W. West of the'University of Sussex. The study
‘team has béen concerned with defining the nature and scope of pro- |
.gramé for environmental education in Primary and sécondary s.chools,
a.nd the results of this part of theif work have recently been presented

in araft form in A Handbook for Arfalys_ts (140).

Essentialiy the handbook consists of an analytical frame-
work for the intrinsic evaluation of teaching and learning
programmes; i.e. a set of questions and categories that
enable a particular programme to be characterized in
terms of its aims, infent, environmental orientation and
pedagogy. It is hoped that a satisfactory analysis of a
programme will enable-analysts to pinpoint areas for
- development and improvement and iron out inconsistencies
that normally exist between stated aims and strategies
for their achievement, (140, p. 1) :
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At the presentftir»ne there i.s little evidence of research in the field
of envir-onmental education in Britain. A literature search did not
reveal any exper1mental stud:.es, .and only one large-scale survey
was in ev1dence. Thxs was conducted by Peter S, Berry in 1973 for
the Conservation Society. The survey collected data from over 420
middle and secondary schools in the United Kingdom in an attempt to

establish the current status of env.ironmental education in the school

curriculum. The final report, entitled National Survey into Environ-

mental Education in Secondary Schools. Report and Recommendations

(13), was based upon data provided by 356 state- controlled secondary
schools in England and Wales, and excluded 1nformatton gathered

- from inde‘pendent, middle and Scottish schools.

. The major fi.ndings of the survey are summarized in the following

extract from the final report:

1. The majority of schools claim to be dis-
cussing aspects of the environmental
crisis, but few have established definite
syllabuses in Environmental Studies/
Science, and even fewer regard the work
as examinable.,

2. Work on environmental matters may involve.
a wide range of school departments, partic-
_ularly with older pupils. Often, however,
" the work is restricted to those of average or
below average ability.
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3. A 1though work on population, resources,

! pollution, and certain ecological aspects
is generally quite well established, there
is considerable room for improving the .
extent to which schools consider the soc-
ial, political and economic implications
of, and particularly the individual's res- '
ponsibility for, environmental problems.
Population matters, especially, are often
considered without the neces sary follow-
up work on sex education and family
planning,

4. Most schools undertake some form of
Practical or field work with an environ-
mental bias, although insufficient use seems
to be made of the local environment,

5, The main problems encountered by schools in

' connection with Environmental Studies/
Science are timetable difficulties, the lack
of suitably qualified staff, the lack of suitable
teaching aids, and the status of the subject in
relation to more traditional disciplines, ‘esp-
ecially in connection with the demands of
examinations and university entrance require-
ments, (13, p. 17-18) '

The generally unsatisfactory status of environmental education rev-
ealed by this study led to the following recommendations for remedial
action:
1. Teachers should study the relationships
between man and his environment at their
own level of enquiry and explore the contrib- . .

~ o utions which their subjects can make in this
field.

(9]
Nev)




42
2. Schools should adopt one of three approaches . .

a. Introduction of an additional 'subject to
_ the school curriculum, possibly called
----- . . 'Environmental Science!
b. Integration of a group of existing subjects,
with suitable syllabus modification, poss-
- «~ ibly called 'Environmental Studies'

c. Modification of the syllabuses of existing
subjects to include 'Environmental
Elements' and coordination of these by
adoption of the Conservation Grid.

3. Teacher education programrﬁes should include a
' course on 'Environmental Studies' for all stud-
ents, irrespective of their main specialization.

4. Local education authorities should appoint
advisers in 'Environmental Studies' and should
provide ample opportunities for teachers to
attend special courses designed to encourage
the development of environmental awareness.

5. Examination boards should consider their
requirements to see what modifications are
required to bring out the environmental implic-
ations of existing subjects, or what new sub-
jects are needed. :

6. The Department of Education and Science should
encourage and support the above measures. -

It is further recommended that the above suggest-

ions be tackled with the urgency which the current
march of environmentzl events demands. (13, p. 19-20)

Summary i ) .

An examination of the literature reflects the fact that enthusiasm for

environmental education in England has outrun supportive research.
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It should be a matter of concern to English educators that, while con-
siderable effort has been made in the field of environmental curric-
ulum developrhent at the national, regional and local levels, there
remains a¥l dearth of survey and experimental 'research in this area.
In particular, the absence of any baseline measures of the current
environmental knowledgé and attitudes of English students provides

added justification for the present study.

p e
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. " CHAPTER III

b
b

 DESIGN GF THE STUDY
Overview

-

The primary purposes: of this s)tudy were to establish i)aseline data
relating to the environm.ental knowledge and beliefs of 5th year
secondary students in England and to examine relationships that
might be of interest to teachers and curriculurr1 developers in envir-

onmental education,

.The instrument developed for the survey consisted of three quest-
ionnaires (Forms A, B and C) with each questionnaire containing
" a total of 45 cognitive and affective 1tems. A11 items were thorough-

ly tested in a pxlot study conducted in Englxsh secondary schools.

A stratified random sample of 500 secondary schools was selected,
and within each participating school the questionnaires were admin-
istered to about 30 students in the 5th year. The answer sheets
wsrc machine scored, with student responses being automatically
punched onto computer cards. Standard computer programs were

then employed to assist in analyzing the data, - *
44
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The design of the study is described in more detail in this chapter
under the headings of: (1) Instrument Development; (2) The Pop-
. ulation; (3) The Sample; (4) Administrative and Data Collecting

Procedures; and (5) Analysis of Data.

Instrument Development

Initial Development

In devising an instrument to measure the environmental knowledge
and beliefs of a group of students, it is necessary to define 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-~dévelopment and is d.etermined
by'inaﬁy complex interactions between the biophysical and socio-
cultural coniponents. It might there'fore legitimately be argﬁed that
research relating to the human environment should mclude such
factors as the mﬂuenc;e of television on the development of children,
the psychological meact of va.rious colored walls in classrooms, or
the sociological conse‘quences of th_e'comrr.lon cold. However a multi.;
tude of enviror{mental influences, such as thése mentioned above,
;:learly cannot be examined within the scope of the pi-esent study.

Rather the fo'cu%1 is upon those environmental factors that relate to
. ;
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the earth's life-supportive capacity and to the survival and well-
being of man and his societi’es.. 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 w
England and the United States resulted in the identification of the

following broad categories of environmental concern for inclusion

in the study:

l.  Pollution

2. | Population

3. Natural Resources

4. Land Use

5. Energy

6. Environmental Héalth/ Safety
7. Ecological Relationships

8. Social/Poiitical/Economic Influences

Since an objective of this research was to measure environmental
knowledge and attitudes, it was necessary to gelect or devise both
cognitive and affective questions relating to each of the above "envir-

onmental concern' categories. To assist in this Process a matrix
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was developed as shown in Figure 3.1, In selecting questions for the

instrument care was taken to ihclude items from every cell of the

" matr ix.

An important early stage in developing the instrument was the
creation of a pooi of potentially useful items. ;tems were selected
from a variety of inventories uséd in previous environmental studies.
In particular, suitable questions from thé Américah and Australian
national surveys (104, 53) were added to the pool wi?:h th.e intent of
prpvidi.ng the means for cross-country comparisons at a later time.
Since this method did not adequately cover.ail of the cells in the
matrix, a number of additional questions were written by the author
to ensure that all categories were well représ_ented. Almost 400
items in the resulting pool were pasted onto 5" x 8" cards and 'codéd.
according to the type of quéétion (factual, conceptual, or belief) and
the environmental concern to which they most closely related.
Questions were then edited, simplifying the wording 'to an appropri-
ate reading level and modifying terms and expressions that might
not bg_unaerstood by. English studenté (e. g. the term ''billion" was

changed to '"thousand million').
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As a means of eliciting a maximum amount of information, it was
decided to develop three questionnaires each contalning 45 items,
While any one student was asked to respond to only one questionnalre,
the random distribution of three différent forms (containing some
common items for purposes of comparison) made it possible to
éollect data from the sample on over one hundred items. In other

‘ words, this technique provided information on more than twice the
number of items that cou.lc.l reasor;ably be presented on a single

questionnaire for completion during one class period,

Items in the pool that were deemed to be most appropriate were

. assigned to the three quegtionnaires (Forms A, B, and C). 'I;hey
.w‘ere distributed so that Form A dealt primarily with the environ-

. mental 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

thi-ee forms. In addit{on, three perceptual questions relating to the

student's source of environmental knowledge and to serious environ-

mental problems were included as items common to all forms.

It was recognized that not all of these initially selected items would

prove to be acceptable on the pilot study, and that it would be
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desirable to have field-tested items that could be used as suitable
replacements. Form D, consisting of 45 ""spare' questions, was

therefore developed for field testing along with the other three forms.

Because of the large number of subjects involved in this national
aurv;y, it would have been extremely time-consuming and ilneffic-
lent to attempt to hand-score the student responses. To avoid this
an answer sheet suitable for optical scanning ‘was designed and

printed.

The Pilot Stud
The bilot instrument (consisting of Forms A, B, C and D) was field-

‘tested in nine schools in the counties of Lancashire, Norfolk and
Wiltshire during October, 1975. They included comprehensive,
. secondary modern, direct grant/éram.mar, and independent schools,
and were therefore representative of the major school types to be
included m the study. The instrument was administered to a total
of 386 students in the 5th year. Of these students, 158 answered
the same questions several days later in a test/retest procedure,

.thus providing data to measure the stability of the items.

In addition to answering the questions, pupilé were directed to under-

line any words or phrases that they could not understand, and to
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. write comments next to items that presented difficulties. In two
BRI schools students were personally interviewed by the author after

they~héd—a—n swered- the-vqué stionnaires: —~From- both the writtenand

v'er‘bai responses, clear patterns 'emerged that identified the words
‘that were tco difficult for the majority ahd the itemé that wAere
generally misunderstood. These p.roblem areas were“,_vcorrected' by
. substituting simpler wo-rds, extensively rewriting the qu‘e“gii*on, or

by eliminating the item altogether.

It was e.'.‘ide'nt from the pilot study that most students were a£1e to

. complet.e the questionnaire within 30 minutes, and it therefore

- seemed reasonable to retain 45 items on'eé.c'h form of the final in'stru- .
ment.
The answer sheets completed duri.ng the field testing were returned
to Tl‘le Ohio State University where they were machine-écored, with
the data being automatically ‘puﬁched onto computer cards. Com-
puter‘analyses were then performed on the xi;l«&f.al.. Tl'te:' program
BMD (3D was used to determine correiati.ons between the test é.nd
retest d;ta (as 2 means of determining the reliability or coefficient
of stability of items), and an item analysis was performed using the
pfogram STATPACK. This analysis provided the following measures

on each item: percent .correct,‘ relative difficulty, phi coefficient,
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point bisérial coryrelation coefficient, -disérimination index, and

'eff1c1ency. : Only items that exhibited acceptable levels on these

.05 1eve1, were retained on the final instrument.

Copies of the pilot forms together with a’ ‘set of instructions (s ee
Appendlx D) were sent to a total of 18 educators for cr1t1ca1 ‘éxam-
ination. " These critics included environmental.and science educ-

ators 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

inappi‘opriate for i.ncius ion in the survey.’ A smaller group of seven

Mexperts", who were more intimately involved with the study, served .

as a panel (Appende D) to decide the corrett answers on the con-
ceptual items and the ""environmentally po_sitiv.e" response on the
belief items. Complete agreement by the panel was neces sary for
a pilot question to ke retained. Items deleted as a retult 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 of thorough field-testing and critical analyses by students

70
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and "experts". The reading level for the three questionnaires was

~ determined to be at about the 9th grade level, using both the Fry
"Graph for Estimating Readability (61) and the Flesch Scale of

Readability (59).

Of the 107 items used in the final product, 50 were developed-by the
author, 27 were selected from the inventories used in America (104)
and Ausiralia (53), while the remaining 30 items.were drawn from

a variety of sources such as Stemer (123), Roth (114), Cohen a.nd

'Houmgsworth (31), Kleinke and Gardner (80), Bowman (20), and

Tinsley (128). The questions selected from these previously-devel-

. -

" oped inventories were modified to make them appropriate for the

English target population.

In constructing the factuyal keowledge questions presented in Part 1
ef each form, care was taken to ensure'thaft only one of the four
alternative responses could reasonably be censidered ""correct".

v
At least two authoritative sources were requii-ed to verify the
correct response to each item,. and ~the'Se .supportive refe'rences are
listed in Appendix E. The acceptable answer to the eonceptual

questions in Part 2 of each form was determmed by unanimous agree-

ment of the panel. Although there are no '"right" or "wrong" answers

‘to the belief items (Part 3), the panel was asked to identify on each
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question the respbné’e reflecting ''a viewpoint compatible with the

. maintenance of an environment that will promote the well-being and.

.,sﬁrvival.of Hbrﬁo sa"piens -as-a-species, rather 'than"one 'wh‘ic.h is
beneficial 6n1y to ‘an‘i.ndivid‘ualk or lhniteci group of iﬁdividuals".
Using this criterion,: the panei men.mbers were in compiéte agree-
mént‘in selecting an '"énvironmehtally p'qgitive" response for each

Afipes

- belief it_em ﬁsed in the ﬂnal inventcry. 4 i

' The”&istributi’on of questions (Figure 3.2) was sim.ilai' to that on the
pilot questionnaires. Items on Form A dealt primarily with the
envirpnmental concerns of pollution and population, those on Form B
with natural resourées, and land u.se, while the emphasis on Forrh C
was on énergy and environmental .health/sa.fety. The other environ-

'mental concerns were distributed across the three .forms. A tota;1
of 14 common items provided the means for cc;mparing response
pa&erns on the different questionnaires. It éhould be noted that
some 'questions could reasonably be assigned to more than one
category of environmental éon.cern e.g. C. 6, €9, and C 4l have

' been assigned to "environmegtgl hgalth/s'afety” although they might

equally well hav_e been placed uncier '"pollution’. Since these

categories.are‘.not'_ meant to be gnutﬁally exclﬁsive, some questions

are bound to cut across. boundaries; however the assignment of

1
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items, as shown in Figure 3.2, is useful in provxding a framework’

fox discussing the results in Cha.pter 1V,

Instrument Va.lidity and Reliability

That the instrument has content validity can be’ argr d from the
procedures used ‘in its Qevelopment. A clearly defined rationale
(see Figure 3.1, page 48 was used to select questions from a large
pool of about 400 items that had been designated as relevent to the
study. The sellection'of the most appropriate items from the pool
was done in consuiltation with the three 6hio State faculty members
of the‘panel (Appendix D). 'The_final instrument was critiqued 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.

it \;vas decided that the most suitable method for determining the
reiiability of the instrument would be the test/retest procedure.
Arran'gements were therefore made in seven representative schools
to administer the instrument te the same students on two occe.sions,
several days apart. A total of 164 students proirided test/retest
data on the threelforms. The computer prograrn BMD 03D was used
to generate correlation coefficients between the two sets of data .for

both individual items and total scores. The results of this analys is
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and the reliability coefficients are presented in Chapter IV (page 90)

The Population

The population exan’ﬁned in this’ study was defined as all the 5th year

students enrolled in the sec'onda:fy schools of England.

The Cpoice 6f the 5th Year as the Target Population

The majority of studepts'.“i; t];1e 5th year Aare‘ 15 or 16 yeéars old,2 and -
this grade represents the last year of formal education for a consid-.
eraﬁle proportion of the population. The rapid attrition in school |

enrollment after attai_ninvg the school leavi.ng:age of 16 years is clear-

ly illustrated by the figures in Table 3.1

TABLE 3.1

NUMBER OF STUDENTS IN ALL SCHOOLS BY AGE. (1974)

Age at beginning of Jan. 14 15 16 - 17 18

No. enrolled 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 -

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

ol u

PN

2. The average of students involved in the survey was
15.4 years. However it should be noted that this aver-
age was computed from data in which students report-
ed their ages in whole years only.
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The choice of 15 year old pupils for the survey would have been dis-

-

ruptive to schools since students would have to be drawn from differ-

- ,ent,classes“for..a;dministration——of-the instrument. However, desxgnat- ST

ing the 5th year as the target populatxon enabled schools to use intact
lasses for testing thh a minimum of 1nconven1ence and at the samc
time provided a group tha_.t was not yet biased by attrition toward the
academically more competent. In addition, . thxs level is comparable
to the 10th year in American and Australxan schoo‘ls, malung it poss-

ible to c0mpare the results on some items with data collected in

' studxes conducted in those countries.

~ Source of Popuiation Data

At the time that this survey was being planned, the most recent pub-
lished data relating to school enrollment were to be found in Statistics

of Education. 1973 Schools, Vol. 1. However this 1nformatxon proved

.

to be madequate for the purposes of drawing the sample, since the
counties and Local Educatxon Authorxtxes had been reorganxzed with -
new boundarxes after those data had been compxled Fortunately, the .
Director of Statlstxcs of the Department of Education and Science |
(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 mater-

ials, together with the List of Independent Schools in England and
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Wales Re‘cognised as Efficienf'(45), provided the information necess-

®

ary to draw a stratified, random sample from the population. The
names and addresses of 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, manage-
able group of students 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 environ-

mental si:udy.

Stage 1 in the sampling Procedures involved 'i;;he'random selec.tion of
representative schools, while Stage 2 involved the further sele-ction
- of s’c'ﬁde'n‘.:s.'vv’thin those schools. It was decided that approximately
3. studeits from 500 schools, or almost 10% éf all secondary schools
in England, would more than adequately represent the target popul-

ation.

The Stage 1 selection procedure, which will be described in detail in

the next section, required kndwledge of the distribution of students
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within the different types of school in each Local Education Authority
(LEA) and region. For the purposes of this study, school types and
-~~~ -reglons 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

Independent ‘ ] Non-maintained

Regions 1. North
- 2. Yorkshire and Humberside -

3. North West
4. East Midlands
5. West Midlands
6.  East Anglia
7. Greater London
8. Other South East
9. South West

(See Figure 3.3 p. 61)

-

As a courtesy, letters were written to the Chief Education Officers3"
of all 97 LEAs in England asking their permission to approach the
schools under their jurisdiction that were selected in the sample

(Appendix B, p.223). As shown in Figure 3.4 (p.62), 82 authorities

3. This title varies between LEAs. Other common titles
for the chief officer are Director of Education and County -
Education Officer,
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FIGURE 3.3

REGIONS OF ENGLAND

- == County boundary

Matropoiitan County

LEGEND

North

Yorkshire and Humberside
North West

East Midlands

West Midiands '

East Anglia

Greater Ibndon

Other South East

South West
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FIGURE 3.4

LOCAL EDUCATION AUTHORITIES COOPERATING IN SURVEY

LEAs Cooperating

- LEAs not Cooperating

2. Yorkshire and
Humberside

3. North West

4. East Midlands

" Cleveland

Cumbria

Durham ‘

Northumberland

Gateshead

Newcastle-upon-
Tyne

‘North Tyneside

South Tymneside
Sunderland

Humberside

‘North Yorkshire

Barnisley

Doncaster
Rotherham
Sheffield

‘Bradford

Calderdale
Kirklees

Cheshire
Lancashire
Knowsley
St. Helens
Sefton
Wirral
Bolton
Bury
Manchester

* Oldham

Rochdale
Salford
Stockport
Tameside
Trafford
Wigan

Derbyshire
Leicestershire
Lincolnshire
Northamptonshire
Nottinghamshire
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5. West Midlands

FIGURE 3.4 (CONT.)

o . . . ‘ . 3 : .
Region . LEAs Cooperating LEAs not Cooperating

63

..

6. East Anglia

‘7. Greater London .

8. Other South East

Sandwell
Walsall

Hereford and

Worcester
Salop
Staffordshire
Warwickshire
Birmingham
Coventry
Dudley
Solihull
Wolverhampton . -
Cambridgeshire Norfolk
Suifolk .

Barking
Bexley
" Croydon
Ealing
Enfield
Harrow

Inner London
Barnet
Brent
Bromley
Haringey
Havering
Hillingdon
Hounslow
‘Kingston-upon-

Thames
Merton
Newham
Redbridge -
Richmond-upon-- -

Thames .
Sutton
Waltham Forest
Bedfordshire West Sussex
Berkshire
Buckinghamshire
East Sussex
Essex

" ‘Hampshire

Hertfordshire
Isle of Wight
Kent
Oxfordshire
Surrey
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FIGURE 3.4 (CONT.)

. 64

Region

LEAs Cooperating

..LEAs not Coope_ratin‘g”

9. South West

Avon

- Devon

Gloucestershire
Isles of Scilly
Somerset
Wiltshire

Cornwail
Dorset
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agreed to cooperate in the survey with only 15 dissenting. In cases
where LEAs did not wish to take part in the survey, the schools init- -
ially 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., Samplz selection of schools

Ha;ving decided upon a sample size 01 500 secondary schools, it was
necessary to determine the aistribution of these schools in termé of
school type and region (and LEAs within regions), Thg number of .

schools allocated to each region was calculated on the basis of the

ratio of their secondary school enrollment to the total secondary

_-enrollment of England. School enrollments, rather than the number

of secondary schools in each region, were used in these calculations
to avoid i.ntrodu;:ing a bias due to variations in the enrollment pattern.
For example, a region having a lafge number of sec_or;dary schools
with low enrollments would not be allocated schools at thé expense

of a region having few schools with large enrollments.

The data on student enrollments and school distributions that were
used in the sampling calculations are shown in Tables 3.2 (p. &6}

and 3.3 (p.67). The major steps used in these calculations were as
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follows:
L
(1) Determining the number of maintained versus non-main-
tained schools. | :

Of a total of 3, 657, 212 pupils in the secondary schools of
England, a simple computation indicated that 91% were
enrolled in maintained schools while 9% were to be found
in l_lon-rhainta.ined schools. Based updn thesé proportions,

the distribution of the 500 sample schools was as follows:

1
.
[ &

Number of mé.intained schools (91%)

I
S
o

Number of non-maintained schools (9%)

Of the 45 non-maintained schonls, 16 {or 36%) were 3iract

grant and 29 (or 64%) wer= independeat.

(2) Determining the number of $°hools to be sampied in
each region,

This calculation was based upwn ti.c formula.

X
region x N

N .
region Xtota.l
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Where

Nre glon = number of meintained s’c.econdary
schools to be sampled in a region

xregion = enrollment in maintained secondary
schools of a region .

xtot al — totel enrollment in mﬁinta.ined
secondiry schools in England

N = mnodel sample size = U455

As an example, the computation to determine the number
of schools assigned to the North West region was carried

out as follows:

X .
= region 455

N .
region total

496,669

Morth west = I.326.713 X U455

67.93

i. e. the number of maintained secondary schools to be

sampled in the North West was 68.

(3) Determining the number of each type of schcu! - be
sampled in each region.

Having assigned the number of schools to be sampled to

each region, their distribution according to school types

817
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was calculated by the formula:

N Ys’choo,l type x
school type Yt6£ al region

Where

- number of schools of each type to
be sampled for a region

N's chool type

number of schools of each type
in a region

Yschool tyoe

Y = ‘total number of maintained sec-
total . .

ondary schools in a region
Nregion = number of maintained secondary

schools to be sampled in a region

Using the North West once again as an example, the
number of secondary modern schools to be sampled in
this region was computed as:

¥mo dern

N - :
~ modern Ytot al region

%xss

30.18

]

it

i. e, the number of secondary modern schoois to be

, sampled in the North West was 30,

A summary of all computations to date, showing the dis~

tribution of 'sample schools by region and school type, is
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presented in Table 3.4 (p. 72)

(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
population'' for each school type in all fegions. The unit
population is the number of students represented by one

sampled school of a given type in a given region,
These values were computed as follows:

Zschool type |
Nschool type

Unit Populat ion

Where
Zschool type - enrollment in a given school

type for a given region

= aurber of schools of a given
school type to be sampled in
a glven region

IschooJ. type

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

as shown:
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Z
Unit Population = _modern

Nmode::'n

179,493
30

5983

In the 'same way, the unit populations for all types of
maintained secondary schools were computed. These

v..'ues are presented in Table 3.5 (p. 73)

Using this information, the number of schools of each type to be
sampled from an LEA was determined by dividing the total number
enrolled in a given school type for the LEA by the u_nit. populatior_z.
Table 3. 6 illuéé;é.tes tmhis procedure for the LEA of Lancashire in

the North West region.

TABLE. 3.6

DETERMINATION OF SCHOOLS TO BE SAMPLED IN LANCASﬁIRE

No. of pupils Unit Population No. of schools Actual No.

enrolled . . to be sampled sampled
Modern 34,992 5983 : 5.85 6
Grammar 10,920 6866 " 1.59 2
Comprehensive - 50,885 89380 5.66 ™
Oother 0 5784 0 0
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The last two columns in Table 3.6 indicate that it was necessary to
"round" fractions to the nearest whole number. When thel 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 schools assigned 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

representative of the total school population,

Once the sampling calculations were completed the stage was set for
ran;lo'rnly sampling schools from the total population. Computerized
iist'mgs of all maintained secondary schools were arranged so that
schools were ordered by size categories within their respective LEAs.
The first school of a given type was identified by means of a ranciom
numbers table, and subsequent schools of £he same type were selected
at {ixed intervals down the list. The intervals were determined for
each school type within each LEA frorn the ratio of the number of
schools to be sampled to the total number of schools of that type in

the LEA.
S

In the case of direct grant and independent schools, the sample was

. drawn fron- !istings contained in the Education Committees Yearbook, )
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1974-75 (132) by means of a random numbers table and calculated

fixed intervals.

b. _Sele :ticn of students within schools.

As indicated earlier, Stage 2 of the sampling procedures involved the
selection of students within the sample schools. Cooperating teachers

were given the choice of two methods for identifying a group of about

30 students within the 5th year. Method A required an intact hetero-

geneous class representative of the whole ability range of the 5th
year, while Method B involved a random selectioﬁ procedure from an
alphabetical listing of all students at that level. A detailed description
q.f this method is provided in Appendix C (p.233) under the heading of

"Instruction for Cooperating Teachers'.

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 procedures and techniques that would encourage cooperation.
Some of the factors that are belinved to have contributed to the high

level of cooperation may be considered under the following headings:.
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a. Timin .
The time at which schools were approached during the school year
was important. It was not possible to administer the survey before
the New Year because of the time required to develop and print the
instrument and answer sheets after the pilot study results had been
analyzed. By March, however, students in the 5th year, throughout

the country become preoccupied with preparation for the General

' : ol
Certificate of Education ""O'" level and Certificate of Secondary Educ-
ation public examinations. Since the packages were mailed to

schools on 15th January, the majority were able to administer the

task before examination preparation became a priority.

b. Permission of Chief Education Officers.

. As described earlier, the sample was only drawn frcm schools in
the 82 LEAs in which the Chief Edu;:ation Officers had indicated sup-
port of the survey. Requesting their permission to approach schools
was not oﬁly a courtesy, but also provided greater incentive for

headteachers to cooperate.

c. Letters to Headteachers.

It was recognized that a letter sent to headteachers requesting their
participation in the survey would be very time consuming and would

probably result in a large percentage of refusals. Instead it was

95



78
decided to send the package of materials together with a carefully

constructed letter of explanation.

Eac;h letter was personally addressed to the headmaster or head-
mistress and was signed by the author and Richard F. Morgan, the
English consultant. The letters briefly explained the importance of
the survey, stressed that administration of the instrument was simple
and - he completed within one class period, and indicated that |
part ion would involve no expense to the school. A copy of”the

letter is provided in Appendix B (p.223).

o Packages of Materials.

. The 500 packages were put together and addressed at The Ohio State
University, then air-freighted to England where they were mailed to
headteachers of the selected schools by the English consultant. In
ad;lition to the personal lettei' 'described above, each package con-
tained 30 instruments (10 of each form) with answer sheets enclosed
inside, 30 sharpened pencils inscribed with the words ENVIRON-
MENTAL SURVEY (which the students were able to keep), a set of
instructions for the cooperating teacher, a form requesting brief
information about the school, ar;d‘a stamped, alddressed envelope
for the return of the completed ar.swer sheets. Eximples of

. instruments and answer sheets are presented in Appendix A (p.195)
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while other printed materials in the package are shown in .Append'rx C

(?.233).

. e. Follow-up Prccedures.

Withi.n one.)‘rhonth of maiii._ng out the packages, .completed answer
sheets had been’ returned by 64% of 'the sample while 6% responded
that (t.'or‘various ‘reasons) they were unable to assist in the survey.
Follow-up lerters were posted on 16th February to headteachers of

. the remaining ‘30% of the schools that had not’respohded, providi.ng
‘additional information about the study and urgi.ng their coe'peration.
During the next two weeks repl'ies were received from abodt one-half
‘of these schools. On 27th February a second follow-up letter with a
stamped, addressed card 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 part1c1pate
“in the survey by simply checking a box on the card and.dropping it in
the mail. At the completion of the survey.resp‘onses had been
received from a‘1.1 but 16 schools or 3% of the total sample. Details
of the response patterns are presented in the following chapter (p-83)

and copxes of the letters sent to schools may be seen in Append1x B

"I

(p. 223).
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Finally, a printed card was sent to the headteachers of all participat-

ing schools, thanking them for théir cooperation and indicating thaf

farther information regarding the results of the study would be pro-

vided at a later date.

Data”Collection and Preparation for Analysis

The completed answer -sheets were returned in the mail to Preston

. Polytechnic School of Education, Chofley Campus, where they were

sorted and allocated a school code number. Schools that did not pro-

"vide all of the requested information were contacted by telephone for

clarificatiog, The answer sheets were then packed into boxes and

returned to The Ohio State University in the company of the author.

Each sheet was examined to make sure that the response marks in

pe;icil were satisfactory for machirie scoring. In addition, they were

coded with an identification number and with information relating to

3

the type of school, school size, sex composition of the school, and

sampling method used.

The answer sheets were i:hén optically scanned and the data automat-
ically punched onto computer cards. After checking for accuracy,
the data were transferred from cards onto a computer tape for con-

venience,
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' sampling method. CROSSTABS tabulated the number of responses

81

Analysis of Data

The analys1s of data was greatly fac111tated by the use of standard

‘ computer programs ava11ab1e at The Ohio State University. The pro-

gram 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 BMD 03D from Biomedical Computer

Programs (48) provided test/retest « corre1atxons for 1dent1fymg

reliable items on the pxlot instrument and the reliability of the final

invento ry.

The remaining analyses utilized various subprograms from the

Statistical Package for the Social Sciences (SPSS) by Nie et al. (100).

The subprogram FREQUENCIES presented the frequency of responses
on each form, and the frequency of responses by each reg1on, school
type, school size, school sex, student sex,-: age category, and

(and percent response) on the alternatives to each item.

To determxne if significant relationships ex1sted between student
responses and the 1ndependent var1ab1es of regxon, “school type,
school s1ze, school sex, student sex, age and samplmg method a

number of chi-square analyses were performed using the subprogram
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CROSSTABS. Chi-square was also used to den:;onstrate the similar-
ity of response i:atterns on common items on the three forms.
Relationships between total scores on the three parts of ea_.ch quest-
ionnaire (factu}al, conceptual, and belief) andthe independent var-
iables mentioned above were e;camined by ana,lys_is,ﬂ of variance, using
the subprogram ONEWAY. Regression analyses, to investigaté re-
lationships betwéen the independent &emographic variables and -

criterion variables, were performed by means of subprogram

REGRESSION.

Correlations between total scores on the factual, conceptual and
belief sections of each form were established by means’ of the sub-
program SCATTERGRAM, while the Pearson product-moment cor-

relations between all items were provided by PEARSON CORR.

It should be noted that in all analyse.s mvolvmg ""total belief scores',
the score u sed was the number of responses in agreement with the
Apma.i_el. Si.ncew the panel used a-criterion (previousiy described) to
identify the "environmentally positive' response on each item, the

'composite belief score is seen as being indicative of the student's

environmental attitude.
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CHAPTER IV

RESULTS AND DISCUSSION

Overview

An analysis of the d_é.ta obtained in the survey is presented in this
chapter in both descfi'ptive_ and tabular form. The results and

discussion are organized under the following headings:

1. Respoﬁse Ra‘,—te and Distribution

2., Comparison of Sampling Techniques used in Schools
3. Comparison of Forms A, B and C

4, Reliabilitf of the Instrument

5. Analysis éf Student Résponses

6. Relationships Between Variables

14

Response Rate and Distribution

et

" Table 4.1 'summarize,s the pattern of returns received by the cut-off
date of 15th May, 1976. A total of 383 schools, or 76.6% of the
sami)le, returned packages ofw;gggnplete& answer sheets. Of the

remaining schools, 98 (19.6%) replied that they were not able to

pa:!.'tiéipate in the survey, three (0.6%) indicated that the materials
83
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must have been lost in the mail, while 16 (3.2%) failed to respond in
any way. Five of the 98 schools listed as ''refusals'' were in fact no
longer in existence as a result of the recent réqrganization of the

school system.

Y3 SHRVINS

The cooperating schools returned a total of 11,009 usable answer

sheets. These were distributed as follows:

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

3600 (32.7%) were in re‘sponse to Form C

Table 4.2 shows the nufnber of student respénses received from
each region, and also illustr .tes ‘hat the regional distribution of
respondents corresponds closely to the regiohal distribution of
schools allocated in the sampling procedure. Similarly, the per-
centage of returns received from each school type closely approx-
imates the distribution of school types selected in the sample (Table
4.3). Variations may have resulted from different response rates
amoag school types, ah;.'l from the changed status of some séhools

through reorganization.

Additional frequency counts indicated that 5, 510 (50. 0%) of the res-

pondents were male and 5, 446 (49, 5%).were female. The remaining
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53 (0. 5%) students did not state thelr sex. As expected, the majority
(67.5%) attended coeducational or "mixed" schools, while i5. 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 students.

Comparison of Sampling Techniques used in Schools

Of the two methods used for selecting students within the 5th year of
the cooperating schools, 63. 9% of the subjects were members of a
"re'presenta;tive class" (Method A) while 36.1% were chosen by a
random selection procedure from an alphabetical listing of the

EA)

.entire 5th year (Method B).

In order to ascertain whether the selection procedure influenced the
pattern of responses, a chi-square ana;lysis of sampling method
versus student response was p‘erformed on all items (Appendi.x F,
P+245), The results of this analysis clearly indicate that the method
of selecting subjects within schools had no significant influence upon

student responses,

Comparison of Forms A, B and C

Responses to the 14 common items were subjected to a chi-square

analysis to determine if there were significant differences in
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responses to the same items on different forms. An examination of
the response distributions and chi-square values indlcated no signif-
icant differences between iorms on the common items. As an exam-
ple, the distribution of student reapon?el to item ABC1 is shown

below in Table 4, 4:
TABLE 4.4

DISTRIBUTION OF STUDENT RESPONSES ON ITEM ABC1 BY FORMS

Response Altemativés on Item 1

a ' b c d

Form A 1747 1115 599 278
46.7% 29.8% 16.0% 7.4%

Form B 1661 1087 624 290
45.5% 29.7% 17.0% 7.9%

Form C 1642 1094 578 279
45.7% 30.4% 16.1% 7.8%

5050 3296 1801 847
Total 45.9% . 30.0% 16.4% 7.7%

N =10,994 X° = 3.262 6 degrees of freedom Significance = 0.775

In this example, an examination of the row percentages shows a
strikingly similar response pattern on the three forms, and the chi-
square value indicates that any observed differences may be attribut-

ed to chance,
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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 com-
parative analysls of common items gives confldence in the assump-
tlon that the response pattern on every item would be easentially the

same If they had been answered by all 11,009 subjects in the sample.

Rellabllity of the Instrument

As previously described on page 56, the reliabllity of the instrument
was determined using the test/retest procedure in seven represent-
ative schools. Correlation coefficlents between the test and retest

data were computed for both individual items and total scores.

Of the 107 items in the instrument, 100 showed correlations beyond
the 0. 0! level of significance, and only one (B28) was not significant
at 'f:he 0.05 level. This item, however, showed a significant correl-

ation at the 0. 02 level on the pilot study.
The test/retest reliability coefficients for the three forms were:

0.84

Form 'A
Form B = O. 83

0.89

Form C
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" Analysis of Student Responses

"\'.jA statistical summary of the overall student 'p'erif'orm’a..nck.e, giving
the mean score, ét;ndard déiriafion; é.nd range of ‘séérleé fbr"each
section of the three forms, is provideci in Tablg »4.5. It should be
noted that thev scores reported on Belief Items (Part 3) in these

tableﬁ s az;d f;hroughout the following analyses, ‘are based upon the

number of responses "in agr.eerrient with the panel".

'Responses to Facfual Knowledge Items (Part 1)

.Table 4.6 (p.93) shbws the frequency of responses to each éli:'érn-
.ati.ve on the factuall knowledge. items, and gives the number of stud-
"ents attempting each item. To facilitate the examination of response
pafterns‘, the percent selecting cach alte_rnat;ive wili be. listéd against
thg_ quéstiong, with the correct answer indicalt.ec/l by an asterisk (¥*).

This will be followed by a brief.discussion of pupil..re sponses to

factual items in each of the categories of "environmental concern'.

ABCl, The present population of Britain is about

.45.9 .. *a) 57 million
30.0 b) 67 million
16.4 c) 77 million : -
1.7 d) 87 million
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* TABLE 4.6

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

——

. : ] Alternative

Item N . b p 3
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*
o .ABC4 10972 - 69.6% - 13.3 - 12,2 4.9
a5 3733 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
alo 3722 - 32.3 7.6 15.3 44.8*
aAll - 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

- als5 3730 24.1 20.2* 8.5 47.2
ale 3726 74.5*% 11.8 7.5 6.3
a17 -’ 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%
B10 . 3666 14.9 42.9* 31.8 ©.10.5
Bl1 3666 48, 5% 28.9 - 19.4 3.2
Bl2 . 3662 ' 8.6 45.0* 40.4 6.0
B13 3638 15.6 10.8 , 21.7 51.9*
Bl4 3658 . 3.8 40.2 47.8% 8.2
B15 3662 16.8 46.0 ©.30.3 6.8%

. B16 3662 2.6 20.7* - 42.0 34.7
. B17 3663 19.1 9.7

10.9 60, 3*

*Correct Response
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TABLE 4.6 (CONT'D)

l_94

Alternative

Item N 3 b ps 3
‘c5 3593 21.8 50.1%* 14.7 13.4
C6 3581 65.3* 13.3 12.3 9.1
c7 3588 16.9 16.8 33.4 32.9%.
cs 3584 12.1 46.1 17.6 24.2%
c9 3587 27.1 12.8 35.6% 24.4
. C10 3591 9.5 42.8% 41.1 6.7
c11 3587 - 5.2 7.4 : 20.1 67.3%
Cc12 3592 6.7 45.1* . 26.7 21.5
Cc13 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
Cl6 3587 22.4 54.9% 14.9 7.9
Cc17 3591 26.7 45,8% 10.5

17.0.

*Correct Resvonse
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ABC3.

ABC4,

AS,

Ab.

21.7
42,1
34,2

1.9

6.2

29.4
56.7

15,5

24,9

95

The pcpulatibn 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

*c) - less than that of the world average
d) zero '

At the present time Britain

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

b) produces just enough'fbod to satisfy home needs

c) must import about 5% of its food supply
*d) must import about 50% of its food supply

Which .of.the following is most likely to be an import-
ant world-wide source of energy for the future?

*a) solar radiation
b) tidal flow
c) geothermal sources
d). wind power

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

Since about 1950 birds of prey (such as the p_erégﬁrine*_,
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 lose their ability to breed

*b) the birds to have eggs ‘with shells that are thin :

and easily break
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AT,

A8,

A9.

AlO,

8.9

10. 8

33.4

46.8

25,8

27.3

c)

d)’
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baby birds to lose their appetite
immediate death to these birds if they eat
food with DDT in it

As a result of burning coal and oil the amount of
carbon dioxidé in the atmosphere is

a)

b)

c)

xd)

decreasing, but will not affect the earth's
environment

decreasing, with possible serious effects on
the earth's environment

mcreasmg, but will not affect the earth's
environment

increasing, with possible serious effects on
the earth's environment

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

¥a).

b)

c)

)

cause the rapid growth of algae in lakes and

" rivers

are poisonous to bacterx.a that help to break

down sewage
are harmful to the health of young children
cause birth defects in fish and other aquatic

ammals

Once DDT has been spread to kill insects, it usually

a)
b)
*c)
d)

remains toxic for a few weeks only
remains toxic for about one year
remains toxic for many years
remains toxic foréver

Torrey Canyon

-

b),

is the site of a large dam in the United States
is an area of scenic beauty in Wales'
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15.3 ic)~ is the site of recent dxscovenes of vast oil

- reserves -
44,8 - *d) is the name of an ml-tanker that ran aground

A
A RS,

All, . The populatlon of the world increased from 2 thousand
mxlhon in 1930 to about

6.8 a) 2.5 thou'sand million in 1975
19.8 b) 3.9 thousand million in 1975
47.1  *c) 4,0 thousand million in 1975

26,3 d) 5.0 thousand miliion in 1975

Al2, A temperature inversion can be harmful because it
16.7  a) puts more carbon dioxide into the air
41.8 *b) keeps air pollutants near the ground
26.9 c) prevents horizontal air flow

14,6 d) produces pollutant particles

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 emxgratxon
72.5 *d) all of the above _ o .

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

18,2 d) sulphur

Al5, Solid pé.fticles 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
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Al6,

Al7,

B5,

Bé.

8. 5 '

47.2

20.3

44.0
26.6
9.1

44.7
37.9
11. 1

6.3

9.8
16.0
57.9

16.2

=
d)
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' keep the earth's temperature steady

have no effect on the temperature

The major air pollutant (measured by wexght) dis-
charged by motor vehicles is

*a)
b)
c)
d)

carbon monoxide
nitrogen dioxide
sulphur dioxide
particulate matter

At its present rate of.growth, the population of the
world will double in about :

a)
*b)
.¢c)

d)

15 years

35 years
60 years
100 years

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

decomposer organisms
photosynthetic organisms
herbivores
carnivores

During the next 25 years the amount of good quality
agricultural land in Britain is expected to

. a)
b)
¥c)

d)

s »

increase as a result of better planning

‘increase as a result of reclaiming waste land

decrease as a result of urban and industrial

expansxon
remain about the same
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BS.

Bo.

Bl0.

Bll.

14.8
11.7
38.6
34.9

46.6
40,2
10.5

2.7

14.9
42.9
3.8

10. 5

The highest average annual ‘rainfall in Britain is
recorded in '

a) the south-west of England }
b) ' the Midlands g
c) the Lake District E

¥*d) the north-west of Scotland

The average amount of water used per person per day
in British homes is about

a) 4 gallons :
*b) 40 gallons L
c) 80 gallons

d) 160 gallons

Several species of whale have become endangered
because of

a) pollutmn of the oceans by industrial wastes
b) oil spxlls from tankers and off-shore drilling
c) a reduction in the amount of food available

, to them

*d) over-hunting by man

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 ata very
low level in about

a) 10 years
*b) 40 years

c) 80 years .

d) 180 years -

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
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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
N 45,0 *b) 7.5 percent '
40.4 c) 27.5 percent ’/4
- 6.0 d) 47.5 percent
B13, The number of hedgerows in Britain is
15. 6 a) increasing, resulting in an improvement to
to the natural environment _
10. 8 b) increasing, resulting in damage to the
natural environment : _
21,7 c) decreasing, resulting in an improvement to

‘the natural environment
51.9 *d) ‘decreasing, resulting in damage to the natural
environment

Bl4, T.aking into account the increasing use of fossil fuels
for energy, the known world supply of coal is est-
imated to be enough to last for N -

3.8 a) about 5 year's
40,2 b) about 25 years
47,8 *c) more than 100 years
8.2 d) . more than 1000 years
B15, Approximately what percentage of the land surface in

tbe United Kingdom is used for agriculture (crops,
pasture, and rough grazing)? .
16.8 a) ' 20 percent
46.0 b) 40 percent
30.3 c) 60 percent

6.8 *d) 80 percent

R g
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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) about two percent each year
42.0 c) about 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? i
19.1 a) USSR
10.9 b) Japan
60.3 *c) USA _
9.7 d) United Kingdom

C5. ‘Most of the electrical energy used in Britain is
produced by

21,8 a) nuclear power plants
50.1 *b) coal-burning power plants
14.7 c) oil-burning power plants

13.4  d) natural gas power plants

“Ccé. - Carbon monoxide is a serious air pollutant because it

65.3 *a) is poisonous to humans

13.3 b) causes atmospheric haze
12.3 c) is harmful to vegetation
9.1 d) 1is corrosive to metals
Cc7. Most of the radiation to which people in this country

are exposed is due to

16. 9 a) the normal hazards of work

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

32.9 *d) natural sources
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The largest éi_ngle source of man-made radiatior to
which the British are exposed is due to

- a) the fallout from bomb tests
b) bpuclear 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 people around the world. Most

- of this DDT in our bodies comes from

20.1

67.3

a) - the air we breathe
b) the water we drink
*¥c) the food we eat
d) Dbeing directly exposed to aerosol sprays
containing DDT

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

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

Ptid

Since 1958 the snxoke 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
pollution
c) the voluntary action of industry to reduce ai
pollution '
*d) legislative action taken by the government
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Cl2. Nuclear power plants are built near bodies of water
because the water is :

6.7 a) an added safety factor in case of fzre
45,1 *b) a coolant
26,7 c) ‘an alternative power source
215 d) a disposal place for radioactive waste
Cl13, , Bronchitxs is a common resp1ratory disease. The

death rate from bronchitis in Britain is

10, 7 '*a) about 4 times greater than the road accident

death rate
38.6 b) -about 4 times less than the road accident
death rate
17.0 c) about the same as the road accident death rate
33.8 d) zero, since it is not a fatal disease .
Cl4, Which of the following materials is not biodegradable?
8.5 a) leaves
16. 1 b) bread
" T.6 c) . wood
67.8 *d glass
C15. " Most of the. -oxygen found in the ea.xth's atmosphere
’ is the result of
12,7 a) the slow decomposition of silica (SiO2) in the
, earth's crust )
4.9 b) - the action of volcanos

67.5 *c) the photosynthetic action of plants
14.9 d) the splitting of water molecules (H20) in the
oceans ,

C16. Which of the following is not a potential problem with
nuclear power plants?

22.4 a) theri’nal pollution
54.9 *b) smoke pollution
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14.9 c) waste ;:lisposal
7.9 d) radiation pollution

Cl17. At present, the cheapest way to dispose of solid
wastes collected from homes is by
26.7 a) incineration

17.0 b) recycling
45,8 *c) dumping in pits and covering with soil

10.5 d) composting

(1) Pollutior (Items A5, A6, A7, A8, A9, Al0, Al2, A15
Al6, Cl4, Cl16).
The level of factual knowledge relating to pollution
appeared to be very irariable_. As ﬁany as three-
quarters of the students correctly responded that carbon
monoxide is the major air pollutant discharged by motor
vehicles, and two-thirds understood the meaning of the
term.";a‘iod‘egradable". The only other quéstion correctly
answered by a majority was Cl16, in which 54. 9% indicat-
ed that smoke pollution is not a potential problem witi'x

nuclear power plants. Since'the Torrey Canyon remains

as one 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

122



moy

105

v'resp'ondents knew that phosphates contrlbute s1gn1f1cant-’
. ly to water pollutmn by mcreasmg the growth fate of
| algae m lakes and rivers. The most poorly answered
rquestxons in th1s category related to the pest1c1de DDT.

| Fewer than one- quarter knew that DDT affects ‘the prop-

‘er development of‘eggs in'birds of prey, while the vast

"ma;orxty underest:.mated the persxstence of this chemical.

(2)

‘ Only 16. 3% responded that DDT usually remains toxic

forimany years.

b .
U

Population (Items ABCl, ABC2, All, Al3, Al7, Blé).

A clear majerity of pupils (72. 5%)' were aware that the
t'aetors affecting the size of populations include the birth
and death rates, and the r.ates of _inunlgration and emi-
gration. Less well known were some basic population
statistlcs. The present world and British populations
were correctly estimated by 47. 1% and 45. 9% of the
students respectively, while 44, 0% selected the most
acceptable 'pr.ojection for the doubli.ng time of the present
world population. Knowledge relating to population |
growth rates appeared to be weak, with students tending

to over-estimate the values. Only 20, 7% knew that the
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world gi‘owth rate is about 2% each year, and 34.2%
correctly responded that the British popuiation is'grow—
ing at a rate \yhich is less than the world average.

(3) Natural Resources (Items B7, B8, B9, Bl10, Bll, Bl4,
B17).

As might be expected, it was well known that whales
have become endangered by over-huntmg by man (74. 5%
and that the United States is the world's largest consum-
er of oil and natural gas (60.3%). The remaining quest-
ions in this. category were answered correctly by less
than one-half of the pupils. Between 40 and 50 percent
were correct ip.thei'i'- responses to knowp world reserves
o - " of minerals and coal, and in estimating. that Britain will
Be seH;suﬁiciént in oil by 1980.' A large proportion of
the sample (46. é%) thought that British homes use only At
four gallons of water per day, while 40. 2% selgcted the

correct answer of about 40 gallons.

(4) Land Use (items ABC3, B6, Bl2, Bl3, BI5).
With one exception, these questions were answered with
_relatively greater success. The vast majority recog-

nized that Britain must import food, with 56. 7% awai'e
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that about one-half of the food supply comes from o;rer-

L3

seas. It was also generally understood that good agric-
t;ltufal land is diminighing (57.'9%.) and that hedgerows
a1l':‘e. being remoied wij:h detrimental effects on the envir-
onment (51.9%). TL= résponse pattern on Bl5, however,
indicated a serioug' misconception about the amount of
land cie.voted';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 cofrec_t answer of approximately 80%.

(5) Energy (Items ABC4, C5, Cl0, Cl2).
The present importance of coallburni.ng power plants in
Britain (50.1%) and the future likely importance of solar

radiation as a source of energy (69.6%) were quite well
recognized. Studeﬁts were less well informed regarding
the efficiency of burning coal in modern power plants

(42.8%) and the parpose of building nuclear plants near

bodies of water (45.1%).

(6) 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
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topics in the pollution category. Over 65% knew that

carbon monoxide is a pollution problem because it is

]

poisonous to humans, while only 35. 6% were awate that

-

‘most of the DDT found in our ILody tissues is ingested in

our food. Sources of radi-atioJx were not well known.,
Strangely enough, the most frequent response. on item .
C7 incorrectly identified the spurce of radiation to which

: I "
most people are exposed as "f;nedical sources" (33.4%),

whereas on item C8 students t:nded to avoid the correct
answer of "me&ical sp\:'lrces'.' as the largést single man-
made source of radiation é.ffecting the public. O.n this
question a rﬁisconception is very évident, with 46.1%
selecting nuclear power p;ants compared to only 24.2%
who correctly recognized that we are more frequently .

exposed to medical sources of radiation. The serious

%

nature of bronchitig was greatly under-estimated.
4lthough item C13 was a difficult question with caly 10. 7%
making tiae correcft selection, it should be of concern that
bnefthird of £he résp‘gndents did not know that bronchitis

can be a fatal disease.
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(7) Ecological Relationships (Items Al4, B5, Cl5).

Two-thirds knew that mosf»of the oxygen in the earth's
atmosbhere is the result of the photosynt},letic'action of
plants. However, the two questions relating to fl;;xction
of decomposver ofganisms, and thg removal of okygen
frorﬁ wate.r during the decomposition of organic mater-
.ials,were less well understood, with a lii‘_:'tlgpyqr 40%

choosing the correct answers.

(8) Social/Political/Economic Influences (Items Cl1, C17).

The importance of legislative action in curbing pollution,
as opposed to voluntary measures, was recognized by
two-thirds of the respondents. Fewer showed knowledge

of the economics of disposing of solid waste.

.

Responses to Conceptual Knowledge Items (Part 2)

Frequencies of responses to conceptual knowledge items are pre-

sented in Table 4.7 and against the alternatives; to each questioﬁ.

This is followed by a. discussion of response patterns under each -

;:afegory of "environmental concern',

ABC2l. b1 sufficient water were available, virtually'all of the
land surface of the world could be économically used

to produce food.

31.6 a)  True
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TABLE 4,7

ty LR gy

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

S —_—— — —_—
" ¢ Alternative
Item N
a b c
ABC21 _ 11005 31.6 60.2* . 8.2
ABC22 10995 51.0% 20.6 28.4
ABC23 10998 22.6 72.0% 5.3
A24 3738 ~ 75.5% 11.1 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
B25 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 © 0 21.2 62.3*% 16.5
, c25 : 3594 89, 7* 4.5 5.8
- C26 3594 49.8% 36.8 13.4
c27 _ 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

e
anrih
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ABC22,

ABC23,

A24.

A25,

A26,

51.0
20.6
28.4

75.5
11. 1
13,4

77.4

12,2

10. 4

39'. 8
47,2
12.9

111

*b) False:
c) Don't Know

Lo
The interaction of environmental, biological and

social factors determines the size of human pop-

" ulations.

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

There is:an unlimited supply of energy available to
man from fossil fuels (such as coal and oil).

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

Pollution caused by man may'give rise to irrevers-
ible changes in the environment,

*¥a) True
b) False
c) Don't Know

)

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

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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A27.

A28.

A29.

A30,

B24.

69.3

17 L ] 6
13, 1

20.9
49.1
30.0

75,3
11.6

13. 0 |

71.0 _

16.8
12.2

18.3
59.0
22,7

112

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 environment.

a)  True
*b) False
c¢) Don't Know

Increasing human lpopulations and demands for greater
industrial and agricultural productivity have resulted
in increasing levels of environmental pollution.

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

The social behavior of humans can be affected by

population density.

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

"’_:., T T At Tk S0 2 0 h e,

e

Natural resources ;re equally distributed with res-
pect to land areas and political boundaries.

a) True

*¥b) False
c) Don't Know
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B26,

B27.

B28,

B29.

74.4

. 10. 4

15,3

77.5

9.4

42,0

39.1
18.9

* The management of natural resources to meet the

-wnj-v ny,
ot e

113

Wildlife refu’ges and undisturbed natural areas may be
of value in protecting endangered species and perp-
etuating gene pools,

*a) True
b) ' False

1- ¢) Don'tKnow -

4

needs of successive generatxons demands long range

, plannmg. ;

*a) True
b) Faise _
c) Don't Know

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

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

Maintaining, improving, and in some cases restoring
soil’ productx.vx.ty is important to the welfare of people.

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

—

Minerals are non-renewable resources.
*a) True

b) False
...c) "Don't Know
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B30.

C24,

Cc25,

C26.

.C217.

39.9
45.5
14. 6

21,2
62. 3
16.5

U o O
e o
=BV BEN |

' 49.8

36.8
13.4

30.6
25,6
43.8

114
The oceans represent a limitless source of food and
resources for the future,

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

There is no relatiohship between the incidence of
bronchitis and the level of air pollution.

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

Safe waste disposal is important if the well-being of
man and the environment is to be preserved.

¥a) True
b) PFalse
c) Don't Know

The ultimate source of most of the energy that we
use is the sun.

_*¥%a) True _
b) False
c) Don't Know

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

e
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cas. Life as we know it is dependent upon the transform-
' atlon of energy from one form into another.

76.8 *a) True
12, 6 b) False
10. 6 c) Don't Know

c29, . . Chemical substances may be concentrated as they
' pass through food chains, and become a hazard to
human health......... ‘-

52.9 *a) - True

23.4 b) False
23,7 ¢) Don't Know

C30. An organism is a product of its here.di.ty and
environment,

50.9 *a) True

23.7 b) False
25.4 ¢) Don't Know
(1) Pollution (Items A24, A29),
Three-quarters of the students re>sponded correctly on
ST these two questions, i.ndiéat_ing a sound understanding of
the role man plays in causing pollution and the irrevers- -~

ible environmental effects that may result,

(2) Population (Items ABC22, A30)
Pupils appeal.'ed to recognize that human social behavior
can be affected by population density (71.0%), but were
less aware of the factors determining the rise of human
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(4)
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po‘pulatlona (51. 0%).
Natural Resources (Items B24, B25, B26, B27, B29,
B30). o
Concepts relating to the importa:nce of wild-life refuges
(77.5%), the need for long range planning in the manage-
ment of na',tural resources (74. 4%), and the unequal di;-
tribution of natural res‘ources (59. 0%), were generally
well undergtood. Less well established were concepts
concerning the non-renewable ﬁature of mineralé (42. 0%)
and the relationship between technological development
and the consumption of natural resources (36. é%).
Perhaps the most disturblng result to emerge frlom these
questions was the fact that only 45.5% of the students
refuted the nofion that '"the oceans represent'a limitless |

source of food and resources for the future'.

Land Use (Items ABC21, B28).

A clear majority of students recognized that human wel-
fare is dependent upon productive soil (77. 5%), and that
factors other than sufficient water are essential for food

production (60, 2%).
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(6)
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Energy (Items ABC23, C26, C28).

The concepts that life is dependent upon the transform-

Casan

- atlon of energy (76.8%) and that enérgy available from

fossil fuels js finite (72.0%) were well established.
However, less than one-half of the respondents knew

that the ultimate source of most of our energy is the sun,

Environmental .i-Ieaith/Safetf (Items C24, C25, C29).
Although the importance of ‘'safe waste disposal was
strongly endorsed (89. 7%), almost one-half did not know
that chemical substances can be conceqtrated in.food )
chains and become hazardous to.human health. O%rer
60% knew that a relé.tionship exists between bronchitis
and the level of air pollution. '

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

The concepts of limiting factors (77.4%) and the inter-
dependeﬁce of living th_ings and their environment (69. 3%)
were well understood., At the othel; extreme, only 47.2%
knew that dissolved oxygen is not always a;railable in

sufficient quantities to support aquatic life.
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(8) Social/Political/Economic Influences (Item C27).

The_concépt expressed in this question was poorly under-
stood. Only 25, 6% correctly refuted the assertion that
people tend to select long-term envifonmental 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 frequencies on the belief items are presented in Table -

4, 8 and next to the alternatives on each question. As before, this is

followed by a discussion of response patterns under each "environ-

mental concern'' category.

ABC3l,

“ABC32,

Planning which will limit the size of families is
important if over-population is to be avoided.

80.0 *a) Agree : i P
15.2 b) Disagree -
4.7 c) No Opinion

The demand for energy is critical enodgh to justify
relaxing some of the environmental restrictions
which hinder energy production,

25,1 a) Agree
45.5 *b) Disagree
29.4 c) No Opinion

ko
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TABLE 4.8

' FREQUENCY OF RESPONSES (AS PERCENT) TO EACH

 ALTERNATIVE ON BELIEF ITEMS - = . AR .
Alternative
Item . N I a i, B p

ABC31. - 10991 ~ 80.0* - "15.2 4.7
' ABC32 10967 . 25.1 .~ 45 .5% 29.4
ABC33 . 10976 - 59.2* 27.0 13.8
ABC34 - 10973 27.6 58.0% ' 14.4
e a35 3724 ) 84.5*% 7.5 8.0
A36 3729 - 76.4% ‘9.0 14.6
A37 3730 51.3% 3.3 —-~ 14.4
a3s8 3731 23.6 69.2* 7.2
a39 » 3726 37.7 38.2*. 24.1
Ad0 3724 ' 44.9* 45.0 10.2
A4l 3722 36.5 22.1* 41.4
42 3724 11.6 e 77,8% 10.5
a43 3724 59.5* 22.9 . 17.6
- Ad44 3724 9.5 . 83.9% 6.6
A5 3726 . 56.5* 24.9 18.6
‘B35 : 3663 38.5% 41.5 20.1
B36 3657 R 58,5* - 28,5 13.0
"B37 3661 © 9.2 84.6* 6.3
B38 3656 30.7 44,9* 24.4

B39 3657 75.8% 12.8 11.4 i

B40 3659 49.2% 38.8 12,0

B41 : 3660 72.0% -~ 12.6 15.4
B42 3661 8.0 . B86.6*% 5.5
B43 3661 60.4* ' 20.2 19.4
- B44 3662 69.1* 24.5 6.3
B45 ‘ 3661 26.8 58.2* 15.1
c35 ) 3589 , 58.8 35,2% 6.0
" C36 3589 67.2% 17.1 15.7
c37 3584 . 30.9 54 .4* 14.7
c38 3589 64.2* 25.7 10.1
c39 ' 3588 52.2* 19.0 28.8
c40 , 3583 41.9 39.4* 18.6
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TABLE 4.8 (CONT'D)

Alternative
Item ‘N ,
a b c
c41 ‘3586 69.0* 14.4 16.6
‘C42 3585 19.3 64.5* 16.2
Cc43 3584 55.6% 22.7 21.7
c44 3579 l6.0 55.4* 28.7
c45° 3586 49, 3% - 39.6 11.2
* Response in agreement with pancl
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ABC34,

A35,

A36,

A37.

59.2
27.0
13. 8

oo?uh
O Lrn
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The tax system should be redesxgned to encourage -
small familiés rather than large ones.

*a) Agree o ' '. —
b) Disagree
c) No Opinion

Large-scale famines are not 11ke1y to occur.in the;'rr
near future. . -

a) Agree
*b) Disagree
c) No_ Opinion

Man has a moral responsibility. to protect the natural
environment.

¥a) Agree
b) Disagree
c) No Opinion - )

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
c) No Opinion

People should only be allowed to burn smokeless fuels
in their fireplaces at home.
¥a) Agree

b) Disagree
c) - No Opinion
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A38.

A39,

37.7

38,2

. 24,1

A40,

‘A4l

A42,

44.9
45.0
10. 2

36.5

22.1 .

41. 4

11. 6
77.8
10.5

122

Farmers should be allowed to use any pesticidé that

they wish in order to control the pests that eat their
crops.

a) Agres
*b) Disagree
c) No Opinion

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

a) Agree
*b) Disagree e
c) No Opinion 7

Since population is a critical problem facing man-
kind, most couples should not produce more than
two children.

¥a) Agree ' : -
b) Disagree '
c) No Opinion

Cbnt'muous growth of British industry and the Gross
National Product (GNP) is highly desirable.

a) Agree
*b) Disagree
c) No Opinion

There is nc need to worry about over-population
because science and technology will solve the problem
before it becomes too serious,

a)' Agree

*b) Disagree
c) No Opinion
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A43.

Ad4,

Ad5,

B35.

B36. .

59.5

22.9

17. 6

58.5
28.5
13.0

Controls should be placed on 1ndustr}r to protect the

. environment from pollution, even if it means. that -

things will cost more.
*a) - Agre,e

b) Disagree
c) No Opinion

The oceans represent an unused area where man

" should dispose of his wastes.

a) » Agree
*b) Disagree
c) No Opinion

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

*a) Agree
b) Disagree
“¢) No Opinion

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

*a) Agree
b) Disagree
c) No Opinion

Where scenic and recreation areas are being damaged,
by large numbers of visitors, there should be res-
trictions on the number of people who are allowed to
vigit at any one time. .
*a) Agree

b) Disagree

c) No Opinion
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‘ ' B37.

B38.

B39,

";‘ . 11.4 )

30.7
44.9
24.4

75.8

12. 8

B40.

 B4l.

"People'who can afford the high prices should be

allowed to buy objects made from the skin or fur of
endangered w11d ammals. x L S

a) Agree -
- *b). Disagree
c) No Opinion

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) Agr ee -
*b) Disagree
c)---No-Opinion

The remammg forests in Britam should be conserved
at a11 costs, -

*a) .Agree o :
b) Disagree : .
¢) ~ No Opinion : '

In order to reduce our use of oil, pecple should only

 be allowed to own cars that have a low petrol con-

49.2

38.8
12. 0

: 'sumptxon.

*a) Agree
b) - Disagree
c) . No Opinion

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

*a) Agree
b) Disagree
c) No Opinion
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'B42. When companies have finished surface-mining land
that they own, they should be allowed to leave it in
any cond1tlon they wish.,

a) Agree

8.0
86.6 *b) Disagree
5.5 c) No Opinion
B43, In order to keep raw materials from being used up

too fast, an international authority should be est-
ablished to ration them.

60.4 *a) Agree
20,2 b) Disagree
19.4 . ¢) No Opinion

B44, A person who buys a new leopard skin coat is just as
fresponsxble in bringing about the extinction of the
leopard as the person who kills the animal.

69.1 *a) 'Agre'e
24,5 b) Disagree
6.3 c) No Opinion

"B45. Industry should not use recycled materials when it
costs less to make the same product from new raw
materials.

26,8 a) Agree
58.2 *b) Disagree
15. 1 ¢) ' No Opinion

4 C35, The most important thmg to consider about bringing
new industry into your area is the number of new jobs
it will create. -

a) Agree

58.8
35,2 *b) Disagree , /
6.0 c) No Opianion
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C36.

C37.

C38.

C39.

C40.

64.2
25,7
10. 1

52.2
19.0

28.8

41.9
-39.4

18. 6

126

We should quéstion the construction of all nuclear
power reactors because of the harmful by-products
they produce.

*a) - Agree
b) Disagree -
c) No Opinion ’

Rather than rationing petroleum products, more oil
should be imported from overseas to meet our grow-
ing energy needs. ' :

a) Agree
*b) Disagree
c) No Opinion

Strong controls by Government are the most effective
way to reduce pollution problems.

*a) Agree
b) Disagree
c) No Opinion

Priority should be given to developing alternatwes to
fossil and nuclear fuel as primary energy sources.

*a) Agree
b) Disagree
c) No Opinion

It is more important to preéerve the freedom of the
individual's choice than to enforce laws to protect the
quality of life in the future.

a) Agree

*b) Disagree
c) No Opinion
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C4l.

C42, -

19.3
64.5

16.2

c43.

C44,

C45,

55.6 ..

22,7

21.7

49.3
39.6
11.2

127

Pestxcxdes that remain toxic for a long per:.od of

.time: should be ba.nned

*a) - Agree
b) Dlsagree
c) No Opmlon

- Most of the concern about env1ronmenta.1 problems -

has been over- exaggerated

a) Agree
*b) : Disagree
. ¢) No Opinion

' The Government should give generous financial

support to research related to the development of
solar energy.‘ .

[ERITN

*a) Agree
b) Disagree
c) No Opinion

Government regulations for the approval of new -
nuclear power plants are too strict.

-

a) Agree
*b) Disagree

c) No Opinion )

Considering the problems of pollution and crowding,
we need to decrease the use of the car as a major
means of transportation.

*a) Agree

b) Disagree
c) No Opinion
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Pollution (Items A36, A37, A38, A39, A44, C45).

There was very strong disagreement with the proposit-

ions that "The oceans represent an unused area where

'~ man should dispose of his wastes' (83.9%) and that

"Farmers should be allowed to use any pesticide that

they wish in order to control the pests that eat their -

'erops" (69.2%).  There was also a strong consensus that

international agreements with legal and econemic sanc-
tions are necessary to prevent extens;ve pollution of the:
oceans (76.4%). On the other hend, a reiatively small

51. 3% believed that only smokeless fuels should be used
in home f:replaces, 49. 3% expressed the need to decrease

the use of the car as a major means of transportation,

and 'only 38. 2% felt that community standards for pollu-

tion levels are more important than industrial growth

and development. It is clear from the above responses
that students' environmental attitudes a1;e stroegly pos-
itive when the object ?f concern does not impinge directly
on their lives, but are relatively negative when sosne |
pPersonal sacrifice may be required. (such as using only
smokeless fuels, .Ifedu.cing the use of cars, or decreas-

ing local industrial growth),
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(2) Population (Items ABC31, ABC33, A40, A42, A45), -

(3)

Qvér three-;iuarters"'qf. the reé‘pc;ndepté"expljessed their
belief that family planning is_i.mpc’)rtant in avoiding over-
population, an‘d that we shouid not rely upon science and
tec'hnology to solve the over-populationtprvoblém. Less,
enthﬁsiésm was shov;rn for ;edesignmg the tax -systemﬁhto
encourage smal:l'fa'mil.ies (59. 2%). The suggestion that
"Most couples should not produce more than two child-
ren". resulted in an equal division of opinion, wi;th 44.‘9%

~

in agreement and-45. 0% disagreeing. Once again, pos-

itive environmental attitudes were less evident v-i.on

personal interests became threatened.

Natural Resources (Items B35, B37, B40, B43, B44,

B45).

Students appear-e"d to be positive .in their attitudes toward
endangered animals, with 84.6% objecting to the sale

of skins and furs of endangered wildlife, and 69.1%
expressing the belief that a person who buys a new leop-
ard skin coatlshares in the responsibility for bringing

about the extinction of this species. Beliefs relating to....

- the importance of recycling materials (58.2%) and only

allowing the use of cars that are efficient in their petrol
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(4)

(5)

130

consumptionl (49. 2%) were less pronounced. Thé res-
ponse pa:ttern to item B35 shoﬁld elicit some Alc.:oncern,
in that a majority of students do not a.ppea;.r to be aware
of the long-t'erm value of fossii fuels as a chemical

resource for mankind.

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

Environmentally positive beliefs were expressed on all
quesﬁons in this category. The importance of reclaim-
ing surface-mined lanci (86. 6%), conéerving Britain's
remainin’g‘ forests (75. 8%"), a#d preventing the loss of
good agriculltulr'»al land to housiné and indus.try (?2. 0%)
were well Irecognized, Fewer studenté ‘believe& that |
lagge-sg:ale famines are imminent (58'. 0%) or that vis-
itors should bg *res.tricted in their access to scenic areas

(58. 5%).

Energxb (Items ABC32, C37, C39, G43, C44).

On these questions approximately one-half of the respons-
es were ''in é.greement with the pangl". An unusuaily
i:igh seiection of "No Opinic;n" on these items may reflect
thé.t studént beliefs relating to energyl are relatively poor-

ly established.
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Environmental Health/Safety (Items C36, C41).
General concernszi"'-hpﬁblié health a‘nd‘ sé.féty‘ was shown

in the answers to these items. Sixty-xii.ne percéni:_aLgre_ed‘ )

that pesticides that remain toxic for a long period of

S

time should be banned, and 67. 2% would question the con-
struction of all nuclear power piants because of the _

hazard of radioactive by-products.

Ecological Relationships (Item A35).

The only item in this category elicite.d a high level of
agreement (84, 5%) that '"Man has a moral responsxbxhty
to protect the natural enwronment" Howeyer, it should
be noted that many of the same students, in responding
to other items on thg ipventory, qhose respoﬁses that

were not compatible with the protection of the natural

environment.

Social/Political/Economic Influences (Items A41 A43,

B38, C35, C38, C40, C42).

A majority of students expressed tﬁéir belief that most
of the concern about environmental problems has not
bee; over-exaggerated (64. 5%), that strong government
controls are the most effective way to reduce pollution

(64.2%), and that industry should be .subjected to such
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' 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 considerations involved in this

topic. The effect of self-interest was once again evident
in the responses to several statements in this category.

Answers to items B38 and C40 indicate that fewer. than

--one-half of the group would be supportive of laws restrict-

ing their standard of living in the interests of society as
a whole, or protecting the future quality of life-at the:

expense of their personal freedom of choice. And only"

* 35,2% refuted the contention that new jobs are the most

important consideration in bringing new industry into

-

their community.

Responses to Perceptual Items (ABC18-20). .

!

The frequency of responses to each alternative on the perceptual

questions is shown in Table 4.9 and below. -

1
4
i
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© 1

ABCI18. .' th.ch one of the following best descnbes the*way in
which you you have gained most of your knowledge about
the envx.ronment‘?

a) general education at school

31.5
6.9 b) special environmental courses at school
48.1 c) private reading, the radio, and TV
13.5 'd) talking with parents, friends and other people

-It is interesting to note that less than 40% of the students believed
that they gained most of their énvironmental_ knowiedge from their
formal schooling, while over 60% indicated that this knoivledge haq
been gained from activities that might be described as "self-educat-
ion''. In the pe;'ceptiox;l of these éhildren, the media appears to
have played the most important role whxle spec1a1 environmental

_____

"courses have made a relatively small impact.

ABCI19.  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 g) DPublic health
14.5 "h) Crime
16.3 i) None 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 "None of the above are’
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probiems in our communit'y'f. The next most popﬁla'r cﬁo.ice was
"Crime'", i.nclli'c.:é..tiﬁg that this societal.problem is of more éressing
concern in the miﬁds of many yoﬁng pec;ple.than the proPler.ps of
their local physical environment. o

e

ABCZO - Which one of the following problems do you. think is
the most serious in Bntam‘?

9.1 a) Land use
9.4 b) Traffic accidents
1242 c) Air pollution
8.3 d) Water pollution
6.6 e) Rubbish disposal
26.4 f) Over-crowding
5.2 g) Public health
22.0 h) Crime 7
0.9 i) None of the above are problems in Britain

Some interesting observations emerge in cémparing the responses

of items ABC19 and ABC20. Over-crowding which was of little con-

cer}i'in local communities, clearly emerges as the major concern for

Britain as a whole. Although crime rated highiy as a local problem,

lit waz selected by a significantly higher proportion of st.udepts as

being the ;ﬂajor problem.i.n Britain. And while 16. 3% felt that none

of the listed concerns were problems in their communlty, only 0. 9%
¥

were prepared to state that they were not s?rious problems for the

country as a whole. It would appear that a sizable number of students

recognize that their country is afflicted with environmental problems,
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but they do not perceive that these problems are serious in their

home communities.

1

}

Relationships Between Variables

This section is devoted to analyses of the relationships between var-
iables, and provides the information neces sary to answer the null

hypotheses posited on pages 13 and 14.

The following statistical procedures were employed to determine
whether significant relatioﬁships existed between both environmental
knowledge and attitude and the i.ndkependent variables of séx, type of o
school attended, sek composition of the schdol, school size and |

region of school attendance:

(a) SPSS subprogram CROSSTABS was used to conduct
'chi-squa:;'e analyses between ﬁe response patterns
on each item on the i.nventbry and the independent
variables listed above. When chi-square is perfor.m-
ed wifh a large number of cases, very small differ-
encés sth signiﬁ.cancef at _:he commoniy-acA:cep‘t\'e‘d
0. 05 or 0.01 levels. ‘S'lnce the n;lmber of subjects

responding to each item in this study was always in

excess of 3,000, a 0.0001 level qf significance was
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137
deemed appropriate for all chi-sqﬁare analyses, The
results of these analyses, giving the nurnberl of-'c“ases,'

chi-squa,re value,. 'degrees of freedom and le,ve'.l of

. s”ignifi'ce.oc':e, are presented in Appenrlik F (p. 245).

In addxtxon, the frequency of correct responses on

"

"each J.tem by sex, school type, school sex, school .

size and region, together with chi-square values
(marked with an asterisk to indicate significance at
the 0. 0001 level) are listed in Appendix G (p. 264).

@

To determme whether significant relatxonshxps éxist-
ed between total scores (on factual knowledge, con-
ceptual k.nowledge and beliefs) and the independent

demographic variables stated above, analysis of

'variance procedures (SPSS subprogram ANOVA)

were utilized, Since the chance of committing a
‘Typ.e I error is increased by perforrning multiple
analyses on the‘same data, a rigorous level of signif-
icance was chosen (0.001), In all cases m‘volvmg
the multx.ple comparison of means, the post hoc
Scheffe test was used to mdx.cate which differences

between the means could be considered significant




(c)

138

at the 0,01 level. To assist in the interpretation of
data, mean scorés on Forms A, B and C by sex,
sﬁhool type, school sex, school size and region are v
presented in Tables 4.10 through 4.14; and sﬁmmar-
ies of all ANOVA results are provided in Tables 4, 15"

4.17 and 4.18.

Regression analyses (SPSS subprogram REGRESSION):
were used to 2scertain the amount of variance that

could be attributed to the independent variables ‘°f-~-~,-;~.z~

sex, school type, school sex and school size. Region

-was not included as a variable, since the data from

non-maintained schools was excluded from the reg-

ional category and would therefore have been treated

F

as '"'missing data' in all the regression analyses.

Computer printouts of these analyses are presented

viding a summary of the percent of variance attribut-

. able to each variable.

Chi-square was also used to examine the relation-

ships between stuce:it perception of environmental

problems, as expressed on items ABCI19 and ABC20,
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and the in‘dependent‘demographic.variables. And
ANOVA was again employed to"inve.stiga.te relation-

- ships between student percep.tion of ".'sour.ce of envir-
onmental knowiedge" (Item 18) and level of environ-

" mental knowledge and attitude toward the environment.

Fina'lrly, as a means of revealing relationships that
might exist between factuai knb_wledge, conceptué.l
knowlédge and beliefs, correlation coefficients were
cemputed b’etwee.n all items on each form and between
total scores on e#ch part of Forr.ns A, B and C. SPSS
subprogfam PEARSON CORR Was used to generate
the correlations, and tabulated results are presented
in Table 4.29 on page 172.

Relationships between Factual Knowledge
and Selected Variables

An examination of the ANOVA results presented in Table 4.15 and
the chi-square analyses on individué.l items (Appendices F and G)

indicated s;'.gnificant 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.

-
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Regression analyses, summarized in Appendlx H and Table 4.16,

made it clear that most of the observed variance could not be attrib-

uted to the demographic variables measured in this study, but was

probably due to personal factors such as intelligence and home-back-

ground, Only the variables of "gex! and "seconda:ry modern school"

accounted for more than five percent of the variance and could there-

fore be considered meaningful predictors' of factual environmental

knowledge.

()

(b)

Sex. Males scored significantljr higher than females
on factual icnowledge items on all three for.ms.(Table
4.10). Regression analyses (Table 4, 16) ghowed that
approximately five to. ten perce:nt of the variance ma;r
be attributed to sex differences. Thus, of the five
independent variables under .conside.ration, sex ap-

pears to be the strongest predictor' of factual environ-

mental knowledge.

* School Type. Mean scores i_n' Table 4,11 showed con-

siderable differences in the four school types, with
non-maintained schools consistently producing the
highest scores, followed by grammar, comprehensive

and secondary modern schools in that order, Post
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TABLE 4.15
SUMMARY OF SIGNIFICANCE LEVELS FROM AN ANOVA OF TOTAL
FACTUAL XNOWLEDGE SCORES BY (1) SEX, (2) SCHOOL

TYPE, (3) SCHOOL SEX, (4) SCHOOL SIZE,
AND (5) REGION

Degxees of Level of
Form ' Freedom F Ratio - Significance
A 133720 285.0 0.000*
Sex B 1;3644 168.5 0.000*
Cc 1; 3585 348.8 0.000*
A 333707 126.8 0.000*
School Type B 333636 118.0 0.000*
C 3323567 138.8 0.000*
A 233737 140.9 0.000*
School Sex B 233666 90.9 ... 0.000*
Cc 2; 3596 177.6 0.000*
A 3;3736 3.0 0.029
School Size B 373665 12.2 0.000*
Cc 3; 3595 T 6.2 0.001*
A 8:;3407 ' 4.7 0.000*
Region B 8;3333 6.0 0.000*
C 8; 3271 2.8 0.004*
* P < 0.001

164




TABLE 4.16

SUMMARY OF REGRESSION ANALYSES* SHOWING PERCENT OF VARIANCE

ATTRIBUTABLE TO SELECTED VARIABLES _

 BELIEFS |

CONCEPTUAL KNOWLEDGE

FACTUAL KNOWLEDGE

Form A Form B Form C

"Form A ,-Fdrﬁi'fB‘ ‘Form ¢

Form A Form B Form C
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*Data. extracted from computer printouts in Appendix H
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h_c:#:_’Scheffe’ t;sts on the three forms indicated that
the differén,ces between non-maintained and grammar
s.cores. were not ‘significant at the 0. 01'lé§é'1;3‘ howevesr
j;hese.-two s‘chool types did perform significantly |
l;etter than comprehensive schools which in tufn pro-
duced significantly higher scores .than..secondary. mod- .

ern schools. With the variance attributed to sex

removed, a little over five percent of the variance

is accounted"for by secondary modern schools, while

the other school types make virtually no contribu-

~ tion (Table-4. 15!,

Scl'}o‘o.l Sex. Posf hoc Scheff€ tests demonstra_teé |
f;hat "all boy" schools produc;d sign‘iﬁcagtly hiéﬁer
gcores on fag:tual kr.lov"rledge, while no significant
differences Qere .detected between the "all girl" and
""mixed" schools.  Since school sex accounted for
very little of the vaf'i;.nce (the variables "all boy"
and "all girl" did not enter the p.rediction table with
any appreciable amount «f 'f.'afiance); nt. would appear
that the 'all box&"asuperiority wasl primarily a func-

tion of sex and school type i.e. ''all boy'" schools
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__:reﬂected the higher achievement of males over

females, and generally were not penalized b)f the

lower performance of secondary modern schools.,

School Size. -Significant differences were detected on

Forms B and C and the post hoc analyses mdlcated
that the smaller schools of under 400 students d1d not
perform as well as the three larger school categor-
ies. Since schdol size was found to account for less
than one perc'ent of the"variance (Table 4.16) the
significantly poorer performance of the smaller:
schools can be attributed to other factors such as sex

and s chool type.

Region. Slgni.ficant regional differences were detect-
ed 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 high-
est mean score on factual items was achieved by the

South East (8. 07) followed by West Mldlands (7 81),

Greater London (7.76), East Anglia (7. 57) East Mid-

. lands (7.52), Yorkshire and Humberside (7.50), North

West (7.49), South West (7.39), and the North (7. 25).
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While the post hoc analyses differed on each form,

the overall patterh indicated that the-South East region

' perfor'med‘ sig‘nifi'.ca'ntly better than the North, “How: =~

ever, it should be noted that a freqﬁency count of the
distribution of sexes by region ravealed some de-

parture from the expected ratio of 49% males to 51%

females. Since males have been shown to score sig-

nificantly higher than females, a preponderance of
~ ‘males would tend to inflate the regiénal 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 pronoun-

R

. ced deﬁation_s in the proportion of males to females

were in the West Midlands (57. 0% males) and Greater

-

Liondon (38. 6% males).

In a similar way, a fréqﬁency count of school types by
région revealed departures from the expected ratio
J-A‘.'of 47% comprehensive, 37% seco'ndary rmodern and
16% grammar (non-maintained schools being excluded
£rorh region'al distributions). Since it has already
been's,hown that ""secondary modern' produced signif-

icantly lower scores than the other school types,
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regxons w1th a h1gh proportxon of secondary modern
achools would be penahzed compared to-regl.ons thh
a lower proport:.on. Thus the’ North West with 47, 5%

' aecondary modern schools was at a. d1sadvantage when
comp.ared to Yorksh1re and Humbers'ide w:.th 17‘. 3%

secondary modern.

After correcting?for the"e‘ffect of unequal.sex and
school type distributions in each region, a .general
pattern of achievement emerges. It appears that the
highest levels of factual .environmental knowledge are
centered in the South East and Greater Liondon regions,
with decreasing knowledge lex':rels as one proce.eds‘
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-sqdare anal-
yses (Appendices F and G) were used to determine significant relat-
ionships between variables. It was found that response patterns on

conceptual items differed significantly with respect to school type

and school sex, with less pronounced significant differences
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. TABLE 4.17

SUMMARY OF SIGNIFICANCE LEVELS FROM AN ANOVA OF TOTAL

- CONCEPTUAL KNOWLEDGE SCORES BY (1) SEX, -

(2} SCHOOL.TYPE, (3) SCHOOL SEX,

152

(4; SCHOOL SIZE, AND (5) REG;ON
Degrees of Level of -
Form Freedom F Ratio Significance
A 1;3720 12.1 0.001*
Sex B 1;3644 40.1 . 0.000*
C 1;3585 " 5.6 0.017
‘A 3;3707 165.8 0.000*
School Type B 3;3636 ° 151.7 0.000%*
C 3;3567 134.3 0.000*
A 2;3737 83.7 0.000* .
School Sex B 2;3666 93.9 0.000*
C 2;3596. 92.5 0.000%*
A 3;3736 5.2 0.002
School Size B 3;3665 6.5 0.000%*
C 3; 3595 7.0 0.000*
A’ 8;3407 5.5 0.000*
Region B 8;3333 6.9 0.000%*
: C 8; 3271 3.1 0.002

* p < 0.001
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as.so‘ci.atve'd withl sex, school size and region. Regression analyses
(Appendix H and Table 4. 16) again indicated that rhpst of the variance
probably resulted fror.’rx"fa.c:tors not measureci in thig study. vTh‘e only
variables appi‘eciably cont'ributing. to the variance were '"'secondary
modern school' with about six percent, and "mi:;ed school”v with

approximately four percent. -

(a) .Se_x. Males scored significantly higher than females
on conceptual knowledge on Forms A and B, and
marginally higher on :'t“orm C. waéver, since this.
variable accounted for less tfxan one percent of the
variance (Table 4,16) it cannot be consideréd a reli-

able predictor of conceptual environmental knowledge.

(b) Scho<;1 Type. The highest conceptﬁa’.l—scores were

consistently achieved by non-maintained and grammar
schools, while mean scores of the secondary modern
schools were always lowest. Post hoc tests on the
three .formsl démonstrate_d ;‘.hat non-maintained and
grammar schools performed signif.icantly better than
compreheﬁsive schools, and comprehensive schools
in turn produceé significantly higher scores than

secondary modern schools. Regression analyses

1714
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(Table 4.16) showed that the variable ""secondary

modern school" accounted for about six percent of

the variance and is therefore predictive of lower

achievement on conceptual environmental knowledge.

School Sex. Scheffé tests performed on all forms

verified that the 'all boy" schools scored significant-

ly higher than "all girl" schools, which in turn achiev-

ed significantly better than ""mixed' schools. Since

"mixed" schools accounted for about four 'percent of

the variance, this variable appears to be a modest

predictor of lower scores on conceptual items.

School Size. Although the post hoc analyses varied
somewhat on the thrée forms, it was clear that
schools of between 400 and 799 students p.e'rformed

significantly better than the smaller schools with

enrollments below 400. Since the regression analys- .

es showed thit school size accounted for less than

~ one percent of the variance, it would appear that the

poorer performance of the smaller schools was to a
large extent a function of other variables such as

school type and school sex.
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Reg{on. Significant regiohal differences were evident
on Forms A and B, with Form C not Quite achieving

significance at the 0. 001 level. Based upon pooled

| data. from the three forms, the South East produced

_the hlghest mean scores on conceptual items wx.th

6,27 » followed by Greater London (6. 22), West

 Midlands (6. 05), East Anglia (5. 98), North West

(5.93), Yorkshire and Humberside (5. 87), East

. Midlands (5. 83), North (5.70), and South West (5. 68).

An examination of the post hoc analyses showed that

‘students in the South East possessed significé.ntly

more conceptual environmental knowledge than stud-

ents in the South West and North.,

A regional\pattern of achievement on conceptual items

'r’*l

appéafed to be similar to the pattei;n noted lfor factual
knowledge. 'fhe highest conceptual knowledge scores
were found in“the Sguth East and Gl;eater London

regions, while the more remote ‘North and South West

produced the lowest scores,
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Relationships between Beliefs and

Selected Variables

Once again .ANOV"A (Table 4.18) and chi-square analyses (Appendices
F and G) were used to examine the relationships bet.:we'en variables.
Significant differences in the response patterns on belief items wer.ev
found with respect to school type and school sex,v ﬁowever no. differ-
ences were detectrhe“;l\ at the 0.001 level with respect to sex (on Forms
A and B), school size and region. The variables under consideration
in this study wefe found to contributg little to the total vari’aﬁce. on

belief scores (Table 4.16), with '""secondary modern school" account-

'ing for less than five percent and "mixed school" accounting for

about one percent.

(a) Sex. Although males sc.ored slightly highei‘ ‘than
females on environmental beliefs, only the means
on Form C. were aeemed to be signi..ficaun.tly different.
Since the diffe'rences on two of the three fdi'_z'hs did
not exceed the accepted level of significance, the
sté.ted. hypothesis that ""there are no significant
relationships between expressed attitﬁdés toward the
_environme'nt' and sex" was rétained. Regression

analyses indicated that sex did not contribute apprec-

iably to the variance on belief scores (Table 4.16).

174




157

S

Y : TABLE 4.18

SUMMARY OF SIGNIFICANCE LEVELS FROM AN ANOVA OF TOTAL
BELIEF SCORES BY (1) SEX, (2) SCHOOL TYPE,
- - +(3) SCHOOL SEX, (4) SCHOOL SIZE, '
: : AND (5) REGION

Degrees of Level of
Form Freedom F Ratio .  significance
: a 1;3720 . 4.8 0.b26
) : Sex B © 7 1;3644 0.2 0.620
c 1; 3585 14.8 0.000*
A 3;3707 . 58.1 0.000#
School Type B 3;3636 44.9 0.000*
c 3;3567 92.0 0.000*
A 2; 3737 24.9 - - 0.000%*
School Sex B 2;3666 14.6 ~ 0.000*
c 2;3596 46.8 0.000#
, A 3;3736 3.1 ' 0.024
School Size B 3;3665 3.5 0.014
: C 3;3595 "3.0 0.026
A 8; 3407 2.7 0.006
Region B 8;3333 2.2 0.023
c 8;3271 2.4 0.013 .
o * p < 0.001
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School Type. As in the case of factual and concept-
ual knowledge, post hoc Scheff€ tests demonstrated .

that grammar and non-maintained schools produced

~significantly higher belief scores than comprehensive

schools, which in turn achieved significantly better

than secondary modern schools. Of all the variables,

'""'secondary modern' accounted for most of the vari-_
ance on beliefs. However, since this was only about
three percent'of the variance, it cannot be considered

a very effective predictor of lower belief scores,

School Sex. Signifi‘cé.nt di.ffefences were shown on all
forms, with the "all boy" and "all girl" sci’xools pro-
ducing siénificantly higher belief scores than the
"mixed" schéols. Only about one percent of the vari-
ance was contributed by ''mixed schools" (Té.ble 4, 16)
making this variable a poor predictor of ehviron-

méntal beliefs.

School Size. No significant differences iﬁ beliefs

were detected with respect to school size.

Region. No significant regional differences were

found in environmental belief scores.

i
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Relationships between Student PerceEtibn of

Problems and Selected Variables

Item AB¢19 asked stéudents to identify from a list of conjrpop gpvironr
' mental problems the one that they thduéht to be most sel:ious in their
home community. Sirnilai‘ly, item ABC20 agked students to indicate
the problem timat they perceived to be most .s..erious. in ‘Br‘itai.n'. - In
"order to determine whether sighiﬁcant relation'sh.ips existed between
student perception of environmental problems and the independent
variables of sex, school type, school sex, school size Aand region,
chi-square analyses were performed on the data pooled from the
three forms. The resulte;' of these analfses (and the percent res-
ponse on each alternative) are provided in Tables 4 197through 4, 26.
It should be noted that data from a very large num‘per of subjects
(in excess of 10, 000) were used in these analyses, with the result
that rather small variations in the response pattern (which may have
no practical iniplica.tions) are reported as being significant at thé

0. 0001 level.

(a) Sex. Tables 4.19 and 4.20 indicate significant differ-
ences in the response of males and females to these
. .
perceptual questions.- Males appeared to be more

concerned than females about land use and water

pollution, while females expressed greater concern
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- about traffic accidents and crime (especially for the

nation).

School Type. Significant differences in response,

patterns by school type were detected (Tables 4. 21

and 4.22). Students in non-maintained and grammar

schools expresseAd gr=ater concern over land use and
water pollutioh i::an their peers in comprehensive and
secondafy modern schoolls. Non-maintained students
were also more concerned about local ovei-crowding
but less worried about érime as a nationé.i'problem.
Comprehensi‘_fe students emphasized local crime,
while those in secondary modern schools were more

concerned about traffic accidents than their peers in

‘other schools. The most frequently selected resporse

of secondary modern pupils to item ABC19 was '"none

of the above are problems in our community".

School Sex. Tables 4.23 and 4, 24 exhibit significant

differences in response patteras by school sex. "All
boy'" schools emphasized the problems of land use
and water pollution to a greater extent than the othex

schools, while "all girl" schools showed greater

179 | -
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concern for crime and local traffic accidents., Stud-
ents in "mixed'" schools chose tré.ffic accidents as a
national problem more frequently than their peers in
schools segre-ga.ted by sex. These differences noted
for '"school sex'' appea: to be largely due to the vari- |

able "sex'",

School Size. Significant differences in student per-
céptions were not detected with respec’ = 5. nel

size. Tables giving response patterns therefore

not présented for this variahle.

Region. Significa:t regioral differ ences were 2vident
in responéeg to iteras ARCLI ad ARSI {Tables -4. 25
and 4.26). With re‘spéct to local problems, the most
striking result was the 7 pula- iﬁr cf the response
that '"'none of the abov. are pro’t;len%s in o v commun-
ity". In fact this was the .noat frequently selected
alternative in East AJ.;xgl'.'..a (22. 0%), . the So: .th West

(21.1%), the East Midlands (19. 6%) and. the West Mid-

.lands (16.7%). Land use problems w2vre eraphasired

by the South East, East Anglia and *n. South West;

traffic accidents by Greater London; air pollution by
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TABLE 4.25

DISTRIBUTION OF RESFONSES (A& PRECENT) ON ITEM ABC19 BY REGION

ERIC
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' TABLE 4.26

DISTRIBUTION OF RESPONSES (AS PERCENT) ON ITEM ABC20 BY REGION

Response Alternatives

Ed
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the West Midlands' ;pd v]'.\;;;'th; water pollution by York-
shire and Humbergide and East Anglia; over-crowd-
ing by Greater I.ondon; and>.crime.by Greater London,

.the North, Yorkshire and Humberside,: the South East

and North West.

In the case of item ABC20, students in every region
identified the two most serious problems in Britain
as ""over-crowding' and "crime",

Relationships between ""Source of Knowledge! and
Student Environmental Knowledge and Attitude

Item ABCI8 asked students to identify whether they gained most of
th'eir kﬁowledge about the environment f1;om general education at
school ('"regular courses"'), special environmental courses at school
("special co.:rses'), private rcading, the radio and TV ("reading-
media"), or talking with parents, friends and other people (''discuss-
ion''), Analysis of variance procedures were used to determine
whether significant relationships existed between students’ per-
ception of their '""source of environmental knowiedge" and their level
of environmental knowledge or attitude toward the environment.
Mean factual, conceptual and beliefs scores of students responding
to the foiri‘r'alternative's _dn this item are given in Table 4.27, and

an ANOVA summary {from the three forms) is bresem‘:ed in
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“Table 4, 28.

Post hoc S;:heffe’ tests showed that on factual items the "reading-
media'" grou'.pA scored significantly higher than the '"'regular courses"
and "discussion".groﬁps, while the ""reading-media" and ""regular
courses' groups _performed sighiﬁcantly better than the '"'special
cour;;s" group. Cn both tl:;e conceptual knowledge and belief sect-
ions the '"reading-media' group scored significantly higher than
both the ""discussion' and "regular cox:;rses" groups, and théy in

turn produced significantly higher means than the '""'special courses'

group.

- The significantly higher levels of environmental knowledge and more
positive é.ttitudes of ¢tudents who identified their major source of
environmental knowledge as ""reading, thevradin and TV", and the
significahtly poorer knowledge and attitudes of students who ident-
ified their major source as ''special environmental courses at
school' raises some interesting questions. Perhaps no clear con-
clusions can be draWn from the responses to this question without
knowing more about the educational experLences and personal
qualities of the respondents; and certainly no causal relationship
should be inierrca. However the results un itemm ABCILS8 (including

the frequency of responses cite earlier in Tahle 4, 9) tend to
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. TABLE 4.27

' MEAN FACTUAL, CONCEPTUAL AND BELIEF SCORES ON ITEM ABCLS
. (USING DATA POOLED FROM FORMS A, B AND C)

Factual Items Conceptual Items Belief Items

(Part 1) (Part 2) (Part 3)
Regular Courses 7.48 5.80 8.62
Special,Coursés 7.06 5.44 8.18
Reading-Media 8.29 6.49 o 9.40
Discussion . 7.33 _ 5.85 8.62

1387
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TABLE 4.28

SUMMARY OF SIGNIFICANCE LEVELS FROM AN ANALYSIS OF
VARIANCE 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 0.000*

C 3;3586 32.2 C 0.000*

A 3;3729 58.0 0.000*
Conceptual B 3;3653 38.3 0.000*

C 3; 3586 27.2 0.000*

A 3; 3729 34.4 C.000*
Belief B 3; 3653 19.9 0.000*

C 3;3586 35.5 0.000*
* P < 0.001
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reaffirm the importance of the media as an educational tool. In
addition to improving the quality and quantity of special environment-
al courses, it would seem wise to intensify environmental education
efforts in those areas that the majority of students already perceive
to be the prime source of their knowledge.

Relationships between Environmehtal Knowledge
and Attitude

In order to reveal relationships that might exist between factual
knowledge, conceptual knowledge and attitudes, correlation coef-
ficients were computed between the total scores on the factual,
concepmgl and belief sections of each form using SPSS subprogram
-SCATTERGRI;M. In addition, SPSS subprogram PEARSON CORR
was used to compute the PEARSON product-moment correlation

coefficients between all items on Forms. A, B and C.

With the number of cases being in excess of 3500, a correlation
coefficient of 0.05 is found to be statistically significant at the

C. 001 ievel. Since wnis correlation coefficient accounts ior an
extremely small amount of the variance (0,25 percent) it was decid-
ed to select a correlation value that represénted at least one percent
of the variance. Thus, in examining relationships between individual

item~ only correlation coefficients exceeding 0.10 (r > 0.10) were
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accepted. The probability of falsely claiming a algniﬁcant correl-

M

ation betwzen items was therefore considerably less than one in a

thousand.

The correlation coefficients (significant at the 0. 00001 level) between
total scores on the factual, conceptual and belief sections of each

form are presﬁanted below in Table 4. 29,

TABLE 4.29

CORRELATIONS BETWEEN TOTAL FACTUAL, CONCEPTUAL
AND BELIEF SCORES ON EACH FORM

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

Form A 0.446 0.466 0.359

Form B 0.455 0.482 0.349

Form C 0.433 0.494 0.451

Fisher z transformations were used to calculate average correlations
across the three for ns and to show that the differcnces between these
average cor:xelations were significant. The results indicated that

the strongest relationshi'p exists between conceptual knowledge and
attitude (comi:osite belief score), with a slightly weaker rclationship

between factual and conceptual knowledge. The lowest correiation
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was found to be between facdtual knowledge and attitude.

Figures 4.1, 4.2 and 4.3 pfovide a visual impression of the items
that correlate positively with each other (r>0. 10) on the three forms.
It is immediately apparent that the relationsi&ipﬁ between individual
iter.ns 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; significant correlations were found to exist between
36. 9% of the c§nceptua1 and belief items, 23. 3% of the factual and
conceptual items, and 15.0% Qf the factgal é.nd beiief items. This
reinforces the earlier finding that the strongest'relationship exists

between conceptual knowledge and attitude while the weakest relat-

ionship is between factual knowledge and attitude.
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Resuits of Testing the Null Hypotheses
Based upon the preceding examination of relationships between
variables, the .following decisions were made to retain or i'eject

each of the null hypbtheses stated on pages 13 and 14:

Hypothesis . Decision_
1. There are no significant relat-

ionships between the level of
environmental knowledge and

Y Y sex; Rejected
v 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 relat-

ionships between expressed
~ attitudes toward the environ-

ment and

a)  sex; L 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 relat-

ionships between student percep-
tion of environmental problems
(both local and national) and

a) sex; 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 Rejected
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Hypothesis Decision
4, There are no significaht relat-

ionships between student percep-

tion of ""source of environmental

knowledge' and level of environ-

mental knowledge or attitude to- :
ward the environment. ~ Rejected

5¢ There is no significant relat-

-ionslip between the level of

factual environmental knowledge

and expressed attitude toward

the environment., . Rejected
6. There is no significant relat-

ionship between the level of

conceptual environmental

knowledge and expressed attit-

‘ude toward the environment. " Rejected
"Although many of the null hypotheses were rejected, it should be
re-emphasized that the variables of sex and school fype ("'secondary
modern'') accounted for most of the variance. Thus for practical
purposes it should be remembered that differences noted in school

sex, school size and region were to a large extent a function of the

variables sex and school type.
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CHAPTER v

SUMMARY, CONCLUSIONS AND IMPLICATIONS,
AND RECOMMENDATIONS

Summary , .

In response to the recent up:surge of interesf in environmental mat-
 ters, there_ has been a ﬂurry of acﬁvity in England to develop énvir-
onmental ev;'lu‘clat.ion programs and introduce them into the school
curriculum. Must of' this curriéulu’m development has been some-
_what subjective and intuitive and has taken p.lace without the benefit .
of having objective measures of the students' currenut environm;ntal
knowledge and aftitudeé. ‘Thus the major pdrposé of this study was
to ’;!stablish baseline data relating to the environmental knowledge |
and beliefs of Enélish teenagers in the final year before the majority
leave school, An additional objective was to exé.r;'rine the relation-
ships between vafiables that might be of interest to curriculum

developers and educational decision-makers.,

~ The instrument developed for the survey consisted of three question-

naires (Forms A, B and C)" with each questiom:iaire containing a
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total of 45 factual knowledge, conceptual knowledge, belief and per-
ceptual items. All items used in the instrument weré thoroughly
tested in a pilot study conducted in representative Engli;h secondary

schools.

-

A sample of 500 secondary schools was randomly selected to pro-
portionately represent the major types of school in every ;egion of
the countfy, Packaged materials were mailed to the selected schools
with instructions to administer the instrument to 30 students in the
5th year. A total of 383 schools (76, 6% of the sample) reiurned com-
pleted answer sheéts, providing information from over 11, 000 stud-.
ents. The answer sheets were machine scored, with studept respons-
eé being automatically punched ont§ computer cards, 'I‘l;xme':da%ta were

then transferred to magnetic tape and analyzed by standard computer

programs.

Conclusions and Implications

In this section the majoi' conclusions derived from the. analyses of
data will be summarized. In addition, the findings will be related
to past research, and implications which can be drawn from this

study will be discussed.
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Measures of Environmental Knowledge and Attitudes J

(1)

(2)

-(3)

£

t,."l
In general, students responded poorly to factual knowledge .
items. Only 14 of the 43 factual knowledge items were
correctly answered by more than 50% of the students, and

the overall correct response rate was approximately 46%.

Students demonstrated a greater underst#nding of environ-
mental concepts, with an overall correct reéponse rate of
a little over 60%. Seventeen of the 24 conceptual knowledge
items were correctly answered by more than 50% of the

respondents.

Response patterns on the belief items indicated that stud-
énts ha;re a moderately positive attitude toward the environ-
ﬁént. About 60% of all responses on this section were "in
agreément with the panel"; and on 27 of the 37 items more

than 50%_of the students selected the environmentally pos-

w2
b

itive alternative.

The results describéd above are strikingly similar to the response

patterns observed by Bohl (18) and Perkes (104) in the United States

[P—

and by Eyers (53) in Australia. In these studies, students at the

equivalent grade level were reported to have a generally poor grasp
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| of factual environmental knéwledge (with higher levels of cénceptual
knowledge evident in the United Staltes), and yet they tended to ex-
press positive environmental attitudes on the affective questions.
This led Bohl to conclude that secondary school student environment-
- al attitudes cc;uld be considered "learned responses', and since they
lacked "a strong base of cognitive information, these.attitude res-
ponses on the part of the student should not be considered firm

beliefs." (18, p. 166)

The rather low level of environmental knowledge revealed in this
survey should be a matter . of some concern to the educational com-
munity. Although it might be argued tha-t; m'é.ny of the factual quest-
ions were difficult, they never-the-less relate to issues of great
consequence to the health and well-being of the English people.
Since responsible decision-making is dépendent upon.a firm found-
ation of factual information,~ it is of importance to tomor'row's
society. that today's youth be provided with a sound basis of erlwiron- '
mental knowledge. This study has revealed a number of miscon-
éeptions about aspects of the ehvironmem‘;; and .it is these areas of
____,,___,.._gengral_m,iﬁ%g_wew;&:‘gtanding that should receive the close scrutiny of

those involved in developing environmental education programs.
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Although it has been reported that students generally appeared to
have positive attitudes toward the environment, this should be no
Nm!.,

cause for complacency. It was also noted in Chapter IV that students'
environmental attitudes tend to be strongly positive when the object
of concern gloes not impinge directly on their lives, but are relative-
ly negative when some personal sacrifice may be required. For
example, a large majority agreed that '""Man has a moral respons-
ibility to protect fhe natural environment' (84. _S%), while fewer than
one-half believed that we need to decrease the use of the -éé.-rras a .
major means of transportation, that commuhity standards for poll-
ution are more important than industrial growth and development,
‘and that most couples should not produce more than two children.
Perkes recognized a gimilar pattern of responses to affective items
and concluded that

.+ s environmental attitudes which tend to be broad in

nature and possess little personal commitment are

viewed favorably. However, when these attitudes

become more specific and an obvious change in pers-

onal actions logically follows, individuals tend to

remove the dissonance by not making the transfer

from general to specific or by changing personal attit-
udes to correspond with their present actzons. (104,

p. 138-139)

If a primary educational goal is to be the development of positive

environmental attitudes (especially with resgpect to issues and
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situations that involve same personal commitmernt and sacrifice),

then much effort and research must be directed towazrd eswablishing

effective means for achieving this end. If student attitudes af’e’to be

translated into responsible social behavior, it would appear that

these attitudes vhould be deeply rooted and based upon knowledge,

experience and conviction, rather than superficially "learned" or

inatll%ed by indoctrination.

Relationships between Environmental Knowledge and

Attitude and _elected Variables

(1)

(2)

On factual knowledge séores, 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 school se# and school size
could to a large extent be attributed to the high perform-
ance of males over females and the poore.r achievement bf

students in secondary modern schools,

The response patterns on conceptual knowledge items
differed significantly with respect to school type and school
sex, with less pronounced significant differences assoc-
iated with sex, school size and region., Of the variables

under consideration, most of the variance could be
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attributed to ""secondary modern'' and "milxed" schools,

with both categorlies performing relatively poorly.

(3) On total belief scores, significant differences were found
with respect to school type and school sex; however differ-
ences ln sex, school size and reglonal scores did not appear
to be significant. Some variance could again be attributed
‘to the variables "secoxlxdary modern' and '"mixed", with
students in these schools expressing significantly poorer

environmental attitudes than their peers in other schools.

Regression analyses indicated that most of the observed variance

" could not be attributed to the demographic variables measured in

this study, but was probably due to personal factors such as intell-
igence and home-background. 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 students in secondary modern schools did
not perform as well as their peers in other school types, since
children of lower ability are channeled into the '"modern'" schools,
Perhaps of greater interest is the fact that males performed signif-

icantly better than females on factual environmental knowledge,
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although differences in environmental attitude did not appear to be
dependent upon sex. This result supports the findings of other
rosearch discussed in Chapter II. Perkes suggested that such find-
ings "'might be explained in terms of differences in scientific back-
ground of males and females" (104, p.139), since many topics in-
volving facts about the environment are studied in science courses,
and science subjects are clected by males more frequently than
females. Eyers, on the other hand, favored 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 explan-
‘atlons have merit, and perhaps with a shift in enrollment patterns in
science to include more females, and with a continuing change in
the self-image that women have of their role in society, the present
discrepancy between the sexes on environmental knowledge will be
eliminated. In the meantime, the significant sex differences should
be taken into account in the planning of environmental education

programs,

Relationship between Environmental Knowledge and Attitude

In examining the relationships between the responses on the factual

knowledge, conceptual knowledge and belief sections of the |
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| ihstrurﬁént, it was fouxi& that
(1)  the sfrongelgt relationship exists betwegcon-
ceptual knowledge and attitude kr = 0.48 on total
scores);
\2)  a slightly weaker relationship exists between
A facfual and conceptual knowlgdge (r = 0.44 on total‘_
scores); and H

(3) the weakest relationship is between factual

knowledge and attitude (r = 0. 38 on total scores).

These results support the findings of othe.r fesearch deseribed in
-Chapt;er II, and provide a more precise measure of the strengths of
these relationships thar: any of the pfevious stu.dies co_n.cerning
_environmental knowlezdge a;ld attitudes, Without dinﬂnishing the
value of factual environmental knowledge (which was mentioned
earlier as a prérequisite for responsible decision-making), these
results appear té underline the importance of conceptual knowledge
in the deveiopment of positive environmental attitudes. Although no
causative relationship has bgen demonstrated, the relatively strong
correlation between the concc;ptual and belief sc;.ctions suggests that |

the development of sound concepts might be a productive means of
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leading to the establishment of positive attitudes, The importance

" . of conceptual developrhent has been stressed by many educators,

and these findings not only support their position but are a reminder .

that conceptual understanding should be a prime objective of environ-

mental education programs.

Student Perceptions of Environmental Problems

(1)

- (2)

(3)

With féspect to local environmental problem;, the most
frequently selected response (16.3%) was '""Nore of the above
are problems in our cqm;munity". Thus a sizable number
of students did not perceive these comn;xon problems to be

of concern in“their immediate surroundings.

On the national scene, all I;uf,a few 'student's (0. 9%) were
prepared to identify an environmental problem. Over-
crowding, which was of little concern in lo.cal communitiés,
emerged as the major concern for Britain é.s a whole,

closely followed by crime.

Significant differences in student perceptions of both local

and national environmental problems were found with

respect to sex, school type, school sex, and region.

Sién-if.ic':ant_d’iffgrences in student perceptions were not

[N
—
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~ detected with respect to school size.

The i‘esqlts of these a;'lalyses give some idea of the environ.m.ental.
problems that loom largest in the minds of young people. For the
country as a whole, sOCiétal problems such a; oQér-crowdir;é: and |
crime wefe considered more serious than Pproblems r'elating_ to thé
physical environment (such as watér and air pollution). . The.fact that
an appreciable number of students .believed that none of tﬁe listed
environmental problems wefel serious in their home communities
(but were problems. for the nation), may indicate the need for an

increased emphasis on local studies.

‘Student Perceptions of '"Source of Environmental Knowledge! .

(L) Fewer tﬁan 40% of thé respondents believed that they had

| gained most of their environmental know.le.dge from their
forfna;l schooling, while ove.r 60% indicated that this know-

* ledge l;x_as' been gained outlsidé of the classroom in ''self-
educafio_nal'f activities. 'In the perception of these students
the media appears to have been the most h;éortant source

of their knowledge (48.1%) while special education courses

have made a relatively small impact (6. 9%).

(2) . Students who identified their major source of environmental

knowledge as '""reading, the radio, and TV'" scored
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sién.iiicantly higher than the othve‘rv groups on ..faictual know.; '
ledge, conceptual"k'ri&*fv‘ﬂ’eﬁge éna beli.erfs.‘ Those whq ind-

. icated that £héii‘ major source of knowledge was ''special
environmental courses at school" produéea sig.nificantly
lower factﬁal, céﬁcéptual- and be_l/féf_f scores than the other

groups.

Since ‘tvhis item .‘wa_s vde:“sig'nevd t§ élicﬁ ;he -stqdents_"perceptions of

. wh'e:__e »the.y hé.vé gé.ir;ed fnoét of their environmental knowledge, andv
do'é; n6t r;é'cess;i'iiy indicafe th»e'itl;ue source, _som'e caution should
be observed in intefpreﬁng the response i)attern. For eicamplve,v the
i tﬁat fewer fhan one-half of 'the students believe that they have .
gained fnost of their knowiédge in the classroom does n'ot necessar-
‘ilywirh'ply that sc.hé»ol‘s;ar‘e not doinvg' ah-adééﬁvafé job m ervxvir‘omu'nehti--
al ‘education; however it does tend to raise that suspicion. Perhaps
the most important outcome from this question is the impo.rtahce
attributed to the media as a source.of environmental knowledge. In
addition to ixnpr-o’viﬁg the quality and quantify of environmeﬁtal
education in .the school curriculum, vit would api)ear to be a fruitful
stfategy to intensify the coveré.ge of environmental matters in

newspapers and on the radio and television.
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The questior: on the "source of environmental knowledge' was first

" used by Eyers in the Australian study, and it is interesting to note

the similarity of response patterns in the two countries. Australian
and English students responded to éa_.ch a.lterna..tive within a few
percentzge poilnt‘s of each other, pérha.-ps reflecting the similarities
of the two societies and the current state of development of their

environmental education programs.

Recommendations

(1) The findings presented in this study should be faken into
account in the future development of environménta.l education
progra.fns in England, Curriculum developers should part-
icularly bear in mind the following:

(i) The baseline dé.ta. collected m this.survey‘pinpoints
areas of inadeqﬁate information and 'hega.tive attitudes \
that may réquire additional emphasis in the curric- |
ulum.

(ii) Without neglecting factual information, pé.rticula.r
emphasis should be placed on promoting conceptual
understanding. .

(iii) Diffel"ences .re_llating to sex and school type ghould be

recognized, especially in local curriculum
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(3)

(4)

192

- de’velépmen.t. : . -

(iv) | It would a'_,p'pear' from the"'-analys is.of student percep-
tions. that there is a need to -identif#r and study iQCal
problems. to a greater éxtent.

(v) Educators should capitg.lize on the mass media

(especially television) as a means of promoti.ng sound

knowledge and positive environmental attitudes.

The instrument used in this study (or a modified version)

- might well be used by individual schools or LEAs to est-

ablish théif local cognitive and affeciive baselines prior

‘to developing environmental courses.

Using data collected in the survey, it would be possible
to isolate schools with students hawving high levels of

environmental knowledge.a;.nd/or positive alttitudes. By
examining these sAchools» it might be poséible to identify
programs, teaching pr?.ctices or other fac_:to"rs that have

contributed to these desired outcomes.

Additional research on a number of topics peripheral to
this' study is needed.” For example, we need to know more

about the relationships between knowledge and attit;.ud.e_s,‘

i
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(6)

environmental education curricula.

193
and perhaps even more importantly, the relationships

between attitudes and behavior. Further research might

explore v,hy students who perceive that most of their envir-

onmental knowledge comes from media. sources have higher

levels of information and more positive attitudes; while

another study might examine ﬁhy males possess more

factual information than females without having more pos-

itive attitudes,

Now that similar studies have been conducted in the United
States, Australia and England, comparisons should be made
between the environmental knowledég levels and attitudes of

these students. Such information would provide some in-

‘sight into the "exportability" of existing (and possibly future)

’

It is hoped that this study might be useful as a model for

. similar environmental surveys in other countries. The

A

data ge_nerat.ed by surveys in a number of diverse cultures
could provide the ba;sis for developing models for an |
internafionai environmental education curriculum, as
recommended by the United Nations Confercnce c;m.the

Human Environment.
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The instrument used ia this study should be readministered
to 5th yeaf students in England at an appropriate time in
the fﬁture;. perhaps several years from now. In this way

changes in the environmental knowledge and attitudes, of';,"

"secohdary students could be measured, and trends that have

curriculum i:hplications might be identified.
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APPENDIX A

1. The Instrume_nt*. ¢ Forms A, Band C

2. Answer Sheets** : Forms A, B and C

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

g Answers coded on Parts 2 and 3 were
' selected by the panel using criteria
presented in Appendix D

. % Photo-rediced by 15% from the origmi.nal
** Photo-reduced by 23% from the original
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FORM A

Partl
Directions : Read all items carefully. For items 1 - 20, select the one
: response 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 which is
a) 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 T
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
c) 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. On several r‘ecent'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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Since about 1950 birds of prey (such as the peregrine faléon. -golden eagle
and sparrow hawk) have seriously declined in numbers., Evidence suggests
that this is because the pesticide DDT causes

2) the birds to lose 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

As a result of burning coal and oil the amount of carbon dioxide in the
atmosphere is

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

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

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

a8) remains toxic for a few weeks only

b) remains toxic for about one year

c) remains toxic for many years

d) remains toxic forever o

Torrey Canyon

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

b) is &n area of scenic beauty in Wales

c) is the site of recent discoveries of vast oil reserves
d) is the name of an oil-tanker that ran aground
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The populaticn of the world increased from 2 thousand million in 1930 to
about ’

“a) . 2,5 thousand million in 1975
b) 3.0 thousand million in 1975
¢) 4.0 thousand million in 1975
d) 5.0 thousand million in 1975

A temperature inversion can be harmful because it

a) puts more carbon dioxid: into the air

b) keeps air pollutants near the ground -
c) prevents horizontal air flow -

d) produces pollutant particles

The size of a population is affected by

a) the birth rate

b) the death rate

c) the rate of immigration and emizration
d) all of the above

Many organic wastes are broken down in water. In the process, what
substance is taken out of the water?
a) carbon dioxide

b) hydrogen .

c) oxygen

d) sulphur a :

Solid particles that contribute to air pellution (cach as soot and dust) tend to

a) increase the earth's teinperature
b) decrease the earth's temperature
c) keep the earth's temperature steady
d) have no effect on the temperature

The major air pollutant (measured by weight) discharged by motor vehicles is

a) carbon monoxide
b) nitrogen dioxide
¢) sulphur dioxide

d) particulate matter
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17, At its present rate of growth, the populatlon 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 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
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 aerioua in the

communlty where you live?

a) Le~nd 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 cur community
20. Which one of the following problems do- you think is the most aerloua in
Britain?
2) Land use -
b) 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 Britain

ERIC
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AS
Part 2
Directions : Carefully read items 21 - 30, and in each case decide whether
’ the statement is 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 determines the
size of human populations, _
a) True b) XFalse 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 ¢) 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 ¢) Don't Know
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28.

29.

30.

201 -

A6
. J
Living things are interdej:’endent with one another and with their environment.

a)' True b) False ¢) Don't Know

"The rate of adaptation in organisms always keeps pace with the rate of change

in the environment,

a) '.["rug: K b) False .c) Don't Know

!ncfeasing human populations and demands for greater industyial and
agricultural productivity ‘have resulted in increasing levels of environmental

pollutien, - )

a) True b) False ¢) Don't Know

The social behavior of iaumans can be affected by popuia.ti.on density,

2, True ) ‘b). False c¢) Don't Know.
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Part 3 T
Directions : For items 31 - 45 there are no "rxght" or "wrong'* answers.
: Simply select the response which best expresses your belief
about each statement, and mark it on the Answer Sheet.
3l Plinning which will limit the size of families is important if over- population
is to be avoided,
a) Ag_ree“ b) Disagree <¢) No Qpinion )
-32, _ The demand for energy is crtttcal enough to justify relaxing some of the .
2 B "r"‘."environmental restrictions whtch hinder energy production,
L3
a) Agree . b) - Disagre€ c) No Opinion
’ 33. The tax system should be redeslgned to encour ?ge smazll 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) Agree b) Disagree ) No Opinion
35, Man has a moral responsibility to protect the natural environment.
v, 2) Aéree 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 <c) No Opinion
37 People should only be ailowed to burn smokeless fuels in their fireplaces

ERIC
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at home,

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

39.

40.

‘41,

. 42,

43,

45,

A8

control the pests that eat their crops.

A community's star iards for pollution levels sho
discourage industrial growth and development.

Since population is a critical prohiemn facing mankind, most couples should

a)

a)

Agree

A-gr::.e ‘

5) Disagr‘ee c) No Opinion

bj i Disagree

not produce more than two children.

Continuous growth of British industr

a)

-

" Agree

is highly dcesirable,

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

B

Controls should be placed on industry to protect the environment from

a)

a)

Agree

Agree

b) Disagree

b) l_)isagree

b) Disagree

<)

<)

o)

<)

No Opinion

No Opinion

No Opinion

No Opinion

pollution, even if it means that things will cost more.

The oceans re

wastes.

children,

a)

a) Agree

a)

Agree

Agree

b) Disagree

b) Disagree

b) Disagree

221

<)

c)

<)

No Olpinion ’

No Opinion

No Opinion

[ IIORAOION

Farmers should be allowed to use any pesticide that they wish in order to

present an unused area where man should dispose of his

- Adopting a child is a good policy for families who want more than two
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FORM B
Part ] _ L - ".“.vf
.‘ . K ' 1
Directions : " Read all items carefully. For items 1 - 20, select the one .
" responrse 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 ' ' o ‘ .
; b) 67 million
- e) 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
- : 2) 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 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.

a2} decomposer organisms
b) photosynthetic organisms
c) herbivores

d) carnivores
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o . .6, During the next 25 years the amount of good quality agricultural land in .
: Britain is expected to i

) . a) increase as a resnlt of better planning
; ot b) ‘increase as a result of reclaiming waste land i
c) decrease as a result of urban and industrial expansion
d) remain about the same )

. The highest average annual rainfall in Britain is recorded in

: a) the south-west of England

b) the Midlands
c) the Lake District - ‘
d) the north-west of Scotland

8. The average amount of water used per person per day in British homes is
about ' '

a) 4 gallons

b) 40 gallons
c) 80 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 estimated that at today's rate of 1se, 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 ) - .

a) 10 yeark
b) 40 years
c) 80 years

d) 180 years
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11. It is gatlfnatgd that Britain will be self-sufficient in oll from the North Sea
‘by (or soon after} the year B
a) 1980
b) 1990 '
¢) 2000 .
d) 2010 '
1z, . Approximately what percentage of the land kurface in the United Kingdom is
covered with forests and woods?
a) 0.5 percent
b) 7.5 percent
" ¢) . 27.5 percent
d) 47.5 percent

Ea

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 for energy, the known

world supply of coal is estimated to be enough to last for

a) about5 years

b) about.25 years

c) more than 100 years
d) more than 1000 yearse

’ H

15, Approximately what percentage of the land surface in the United Kingdom
is used for agricultire (crops, pasture, and rough grazing)? -

2) 20 percent
b) 40 percent
¢) 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 per

cent each year
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17, Whié"l": country currently consumes the largest amount of oil and natural gaa?
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 yo your knowledge about the envnronment?

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) L&nd use
b) 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

i 20. Which one of the following problema do you thi.nk is the most serious in
H ’ . 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 v

Do
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Directions

zl.

22,

23.

24,

25,

260
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: 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. ’ i

¥
If sufficient water were available, virtually all of the land surface of the
world could be 2conomically used to produce food.

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

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

a) True b) False c) Don't Know
There is an Gnlimited supply of energy available to man from fossil fuels

(such as coal and oil).

a) True b) False . c) Do.n't Know

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

a) True b) False c) Dox:x't Know

Wildlife refuges and undisturbed natural areas may be of value in protectmg
endangered species and perpetuating gene pools.

a) True b) False ¢) Don't Know
The management of natural resources to meet the needs of successive

generations demands long range planning.

a) True b) False . c) Don't Know
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Throughout history, cultures with little technological developmen't have uged
more natural resources than those with advanced levels of technological.

development,

a) True b) Falae c) 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 regources.

a) True b) False - c) Don’t Know

The oceans represent a limitless "sbu/i'"?:é’gf food'and resources for the
future. T

a)‘ True b) False‘ c) Don’t Know

P
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Directions : For items 31 - 45 there are no "right" or "wrong' answers.

31 -

32,

33,

34,

35.

36,

37.

Simply select the response which best expresses your belief
about each statement, and mark it on the Answer Shect.

Planning which will limit the size of families is important if over-populatloh
is to be avoided.

a) Agree ‘ b) Disagree <¢) No Opinion
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
The tax system should be redesigned to encourage small families rather than
large ones.

a) Agree b) Disagree c) No Opinion

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

a) Agree b) Disagree «¢) No Opinion
Fossil fuels (coal, oll, natural gas) are too valuable a chemical resource
to be used.to such a great extent in electrical power generation.

_a). Agree b) Disagree c¢) No Opinion
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 c¢) No Opinion
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 c) No Opinion
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I would oppos.e laws that would restrict my standard of living, even though
such laws might improve the standard of living for soclety as a whole.

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 usirg 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 r&w 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) Agree b) Disagree ¢} No Opinion
Industry uhoﬁld not use recycled materials when it costs less to make the

same product from new raw materials,

a) Agree b) Disagree <¢) No dpinion
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Directions :

L.

2.

-3

4.

5,

Read all items carefully. For items 1 - 20, select the one
response which you believe providea the best answer. Mark
your choico In the appropriate box on the Answer Sheet provided.

The present population of Britaln is about

a)
b)
c)
d)

The population of Britain is growing at a rate which is

a)
b)
c)
d)

57 million
67 million
77 million
87 million

moce than that of the world average
about the same as the world average
less than that of the world average
zero

At the present time Britain

a)
b)
c)
d)

Which ¢ the following is most likely to be an important world-wide source

produces more food than it uses, and exports the surplus

produces just enough food to satisfy home needs

must import about 5% of its food supply
must import about 50% of its food supply

of energy for the future?

. .)
b)
<)
d)

Moast of the electrical energy used in Britain is produced by

a)
b)
<)
d)

solar radiation
tidal flow
geothermal sources
wind power

nuclear power plants
coal-burning power plants
oil-burning power plants
natural gas power plants

22N
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9.

10.
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Carhon monoxide is a ssrious air pollutant becsuse it

a)
b)
¢)
d)

{s polsonous to humans
causes atmospheric haze
{s harm{ul to vegetation
{s corrosive to metals

Most of the radiation to which poople In this country are exposed is due to

a)
b)
c)
d)

the normal hazards of work

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

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

a)
b)
c)
d)

the fallout from bomb tests
nuclear power-plant radiation
TV sets and luminous watches
medical sources (X-rays, etc.)

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)
b)
c)
d)

the alr we breathe

the water we drink

the food we eat ;

being directly exposed tolaerosol sprays containing DDT

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

a)
b)
c)
d)

10 - 20 percent
30 - 40 percent
60 - 70 percent
80 -~ 90 percent
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1. 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 actlon of citizens to reduce alr pollucion
¢) the voluntary action of industry to reduce air pollution
d) legislative action taken by the government

12, Nuclear power plants are bullt near bodles of water because the water is

a)} an added safety factor in case of flre
b) a coolant

c) an alternative power source

d) a disposal place for radioactive waste

13. * Bronchitis s 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 xccident death rate

c) about the same as the road accident death rate

d)’ zero, since it is not a fatal dlsease

M.I Which of the following materials is not biodegradable?
a) leaves
b) bread
‘e) wood |
d) glass
15, Most of the oxygen found in the earth's atmosphere is the result of

a) the slow decomposition of silica (SiO3) in the earth's crust
b) the action of volcanos

c) the-photosynthetic action of plants

d) the splitting of water molecules (H,0) 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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17. At preaent, the cheapest way to dispose of solid wastes collected from homes
is by . .

a) incineration

b) recycling \

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

2 Which one of the following best describes the way in which you have gamed
=== most of yo your knowledge about the environment?

a) general education at school

b) nu:vet:m). 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
community where you live? e
a) Land use
b) Traffic accidents o .
.€) Air pollution o

" 'd) Water pollution
e) Rubbish-disposal
- f) Over-crowding .

S g) Piblic health
h) Crime .
§) None of the above are problems in our community
20, . Which one of the following problems do you think is the most senous in
Brxtam? _
a.) ) Land use

b) Traffic acci®ents
¢) - 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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23, -

24,

25,

26,
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Carefully read items 21 - 30, =nd 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, i

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

The interaction of env;ronmental biological ‘and social factors determines -
the size of human populations.

Don't Know

;) True b)- False c)

There is an unlimited supply of energy available to man from fossil fuels
{such as coal and oil).

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

There is no relationship between the incidence of bronchitis and the level
of air pollution,

‘a) True b) False ¢) Don't Know

Safe waste disposal is important if the well- beu:g of man and the environment
is to be preserved. .

a) True b) False - ¢) Don't Know

The ultimate source of most of the energy that we use is the sun,

a) True 'b) Falsge c) Don't Know
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30.
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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 ¢) Don't Know

Life as we know it is dependent upon the transformation of etiergy 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) False - c} Don't Know

An organism is a product of its heredity and eavironment,

a) True b)  Ealse ¢} Don't Know
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35,

36,

37.
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Part 3
Directions : For items 31 - 45 there are no "right'' 6r "Wwrong'" answers.
s ’ 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 size of families is important if over-population
' is°to be avoided. | ..
: {
a) - \Agree b) Disagree <c) 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 <¢) No Opinion
'34. Large-scale famines are not likely to occur in the near future.

. a) Agree B) Disagree c¢) No Opinion
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) Dia'agree c) No Opinion
We should quéstio_n the construction of all nuclear power reactors because
of the harmful by-products they produce.

a) ‘Agree b) Disagree <¢) No Op'mio-n

Rather than rationing petroleum products, more oil should be imported from

overseas to meet our growing energy needs.

a) Agree b) Disagree «c¢) No Opinion
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38, ' Strong controls by Government are the most effective way to reduce pollution
problems.
a) Agree b) Disagree '¢) No Opinion
39. Priority should be given to developmg alternatives to fossil and nuclear fuel :
as primary energy sources. : r
a) Agree b) ﬁisagree c) No Opinion
40, It is more important to preserve the freedom of the individual's choice than

to enforce laws to protect the quality of life in the future.

a) Agree. b) Disagree c) No Opinion

41, Pesticides that remain toxic for a long period of time should be banned.
a) Agree b) Disagree <¢) No Opinion

42. Most of the concern about environmental problems has been 'over-exaggerated.
2) Agree b) Disagree ¢) No Opinion

43, The Government should give generous financial support to research related

to the developmesnt of solar energy.

2) Agree b) Disagree c¢) No Opinion

44, . Government regulations for the approval of new nuclear power plants are
too strict.

a) Agree b) Disagree «c¢) No Opinion
45, Considering the problems of pollution and crowding, we need to decrease the
use of.the car as a major means of transportatmn.

a) Agree b) Disagree «¢) No Opinion
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STUDENT ANSWER SHEET FORM B ‘ . DO NOT'MARK
- :IN THIS BOX
S - A B C
DIRECTIONS : ) FORM - :
PLEASE USE PENCIL. ° i A R
Mark the answer of your choice in the appropriate box below. T - -5 . .
Be sure that each mark is black and completely fills the box. A —/— T
Erase completely any answer that you wish to change. ... . 4 ‘ - : -
Example: If the answer of your choice is C, fill in the box . R .
as follows: . s b ¢ g R e [ T T T o
' . R R
‘ - e e - 123 4567 89
Please provide the following information about yourseit: { =~ c
MALE FEMALE 123 456173809
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. 1213141516 17 18 . 1 23 456 7 89
2. What is your age?----ceceecocacancn E
1723 4567 89
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STUDENT ANSWER SHEET - - FORM, C T v:_\l::::;rsl;;s;‘x"

FORM - . ° {

o Con . . - ’ . "
- D!RLCTIONS . - ) ) o R KO
PLEASE USE PENCIL. - o N TR
Mark the answer of your choice in the appropriate box below ) | s .
-Be sure that each mark is black and completely fills the box. - - o A o P :
Erase completely any answer that you wish to change. ‘ : N - -
Example: If the answer of your choice is C fill in the box ' : BEEEEEE
aalollows . » e d . B .t .. ==
! ,‘l-> l . i ‘ K LA
S . 123 4567 89

S,

Plcase pmvlde lhe lollowlng lnlomatlon about yoursell [+
MALE FEMALE 1 2343567 809
1. Are you male or lemsle?- o : D o
’ lzlsulsxﬁnu 123 486 72 89
2. What IS your age?--sesreeevmsmemeecen » Te
- ' o 1 23 45 67 89
" PART 1 F
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1. Letter to Chief Education Officers*

2. I,nitiai Letter to He'a',.d'teavchers% |

3. | f‘irst Fol]iolw-up Letter to Headteachers*
4. Second Follow-up Letter to ﬁeadtgachers*
5. Postcard“Sent with Second Follow-up.Letter -

‘6. Card Thanking Cooperating Schools

-

* Photo-reduced by 15% from the original
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 Preston Polytechnic Director H.D.LAW,B.A., h.D.FRIC. -
" Corporation Street, Preston PR12TQ  O77281831° - © o

'SCHOOL OF EDUCATION . : )
Dean of School: A. B. Butterworth, MEd, Acad.DipEd. CertEd, NFF, ADB

CHORLEY CAMPUS, Union Street, Chorley, PR7 1ED  02572.5811

November 14, 1975

-

Concern for man's relationship with his environment and the need for
education in this field has grown in recent years, This development was
documented in the School's Council "Project Environment" Report No. 2 and
in the Project's recsnt publications. Many additional efforts are currently
being made to develop syllabuses and curricular materials in England. The
recent "A" level syllabuses in Environmental Science and Environmental
Studies of boards such as the Joint Matriculation Board and the Associated
Examining Board are examples of this. The United Nations Conference on the
Human Environment acted on this same concern when it recommended the
establishment of an international envirommental education progrartme.,

Before developing programmes in the future (whether for local,
national or international use) it is highly desirable to have a measure of
the existing environmental knowledge and attitudes of pupils in the target
population. With this in mind, nation-wide surveys have already been
conducted in Australia and the United States. A similar survey is planned
for England in January 1976. ' o

A_randomly selected sample of about ten percent of the secondary
schools within each local education authority will be drawn from statistical
information that has been provided by the Director of Statistics of the
Departuent of Education and Science. The survey will involve presenting
the questionnaire to about 30 children in the fifth year of each school
selected in the sample,

Our experience in a recently completed pilot study showed that
presenting the questionnaire is not an onerous task for the staff of the
cooperating schools. It is simple to administer and should only take.about
30 minutes to complete. Participation will not involve any expense for
either the local education authority or the individual schools.
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Clearly, if the survey is to Present a true natienal picture, a
high response rate from the sample schools in all the local education
authorities is necessary, May we therefore please have your permission

- to seek the cooperation of those schools under your authority which will
be selected in the random sample? :

It would greatly help if you would reply to our request at an early
date. A stamped addressed envelope is enclosed. If you have any queries
please contact R. F, Morgan at the above Chorley Campus address.,

U Yours sincerely,

R. F, Morgan

Senior Lecturer,

Applied Curriculum Studies Division.
Formerly Deputy Director,

School's Council Project Eit :rsamente

. James M. Richmond
University Fellow,
The Ohio State University, S

RFM/JMR/1rw : L

Enclosure
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- Preston Polytechnic Director H.D. LAW, B.A.. Ph.D., F.RIC.
. Corporation Street, Preston PR1 2TQ omsien - : 226

" SCHOOL OF EDUCATION T :

Dean of School: A. B. Butterworth, MEd, Acad.DipEd. CertEd, NFF, ADB
CHORLEY CAMPUS, Union Street, Chotley, PR7 1IED  02572-5811

pate 5th January, 1976 Ourreference RFM/IMR/gr Your reference

Concernfor man's relationship with his environment and the need for education
in this field has grown in recent years. As you will know, many efforts have
been made in England to develop syllabuses and teaching resources. The recent
"A'! level syllabuses in Environmental Science and Enviroamental Studies of
boards such as the Joint Matriculation Board and the Associated Examining
Board are examples of this, The United Nations Conference on the Human
Environment acted on this same concern when it recommended the establishment
of an international environmental education programme,

Before developing syllabuses in the future (whether for local, national, or inter-
national use) it is highly desirable to have a measure of the existing environ-
mental knowledge and attitudes of the pupils. With this in mind, nation-wide
surveys have already been conducted in Australia and the United States. A

- similar survey is now being conducted in England. The results of this will be

invaluable in developing courses of environmental work for our schools.

The Chief Education Officer for your LEA has given us permission to ask for
your cooperation in this survey. Your participation will involve presenting a
questionnaire-to about 30 pupils in the 5th year. The task is not complicated as
the enclosed instructions show. Our experience with the pilot study showed
that the whole operation takes only 30-40 minutes to complete. No expense will
be incurred by your school. All materials (including pencils which the students
may keep) are enclosed, and a stamped addressed envelope is provided for
.returning the answer sheets, '

vt
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We ghould add that your schoqglshas, been selected by means of a random sample
of about 10 percent of all secondary schools in England. The decision as to
whether or not your school participates in this research is, of course, left to
your discretion. However, you will appreciate that we are totally dependent
upon a positive response from selected schools for success with the survey.

We greatly appreciate your cooperation in this project.

Yours sincerely,

R.F. Morgan

Senior Lecturer,

Applied Curriculum Studies Division,
Formerly Deputy Director,

School’s Council Project Environment.

“James M. Richmond
University Fellow,
The Ohio State University.

P.S. Since computer time has been booked for analyzing the data, it would be
helpful if you would return the answer sheets to us before 13 February, 1976.

Enclosure
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" Preston Polytechnic Director H.D.LAW,B.A.,PhD., FRIC. . 8
Corporation Strest, Preston pR1 2TQ . 0772-31831 . . 22

SCHOOL OF EDUCATION
. Dean of School: A. B. Butterworth, MEd, Acad.DipEd. CertEd, NFF, ADB

My

CHORLEY CAMPUS, Union Street, Chorley, PR7 1ED  02572-5811

Date 16th February 1976 Ourrcference Your reference

Dear

In mid-January I posted a package to you containing 30 questionnaires
zelating to environmental matters. Enclosed was a request that the question-
naires be completed by pupils in your fifth year and that the answer sheets
be returned to me by 13th February. Since I have not received them I am
writing to enquire whether the package arrived and, if so, whether you have
had an opportunity to return the pupil responses. -

It may be that you have been unable so far to fit the task into your
programme; I fully appreciate the pressures upon schools (having taught in
secondary schools for 20 years before coming into teacher training). How-

- ever it will not be too date if we can have your contribution by the end of
this month. Although we have computer time booked, we can begin using this
for the returns that have already come in.

You may be interested to know a little more about my involvement with

this survey. I work closely with schools and with working parties of teachers

for much of my time in the task of developing curriculum materials i#H environ-
mental education for children. In all this work, national, regional and local,
we lack some firm baselines from which to begin and a great deal of time is
often gpent in finding suitable starting points, There is little evidence of
the exact state of secondary school pupils' knowledge about environmentaﬂ
matters or of their attitudes to the problems which face us. I became involved
with this survey because I believe it will provide gsome of this information and
will be most useful as guidance for anyone (project team, working party or
individual teacher) devising courses with an environmental element, whether
based upon one subject or on interdisciplinary grounds.

In accordance with the recommendations made by the United Nations
Conference on the Human Environment, surveys have already been successfully
completed in Australia and the United States with a high degree of cooperation
by their schools. The present study in England is a continuation of this
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effort. The department of Science and Mathematics Education at the Ohio

State University initiated the survey and asked me to be the English consultant
and coordinator. I accepted because my wide contact with environmentatl
education activities in this country Indicates that we urgently need the
information which this research w111 provide. The survey is being funded
entirely from American resources and the final report will be published anc
made available in England. Thus the project offers an excellent opportunity

to gather some valuable information for future curriculum development at no
financial cost to ourselves. It may be conr‘dered that this 1s teo good an
opportunity to miss in the present difficult financial times.

Some péople have raised questions about the vocabulary and the level of
the questions asked in the questionnaires. I should point out that all of the
items have been thoroughly tested and analysed in & pilot study involving almost
400 pupils from nine representative English schools. Only questions that
provided meaningful information to the researchers ware retained. As you
will appreciate, this is not a test of individual children's knowledge. The
survey must show the extent of knowledge of the very bright as well as the
less able and for this reason must extend even the most knowledgeable. Obviously,
1f it were designed to enable everyone to answer all or most of the questions
it would tell us litule. Perhaps the most important thing is to reassure the
children of lower ability that this is not a test of them as individuals but
that it is a piece of 'customer research' to find out how fifteen-year-olds
in general think about the environment. '

I hope that this information may be of interest to you and that in the
light of this additional knowledge you will now wish to participate, 1f you
have not already done so. As we said in our original letter, your school is
one of 500 selected in a random sample from schools throughout England and we
are dependent ugpon your response for the succass of the survey and for making
the considerable expenditure of effort and money worthwhile.

: Yours sincerely,

B

R. F. Morgan

Senior Lecturer
Applied Curriculum Studies Division
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. Dear

Preston Polytcchnic Director H.D.LAW,B.A.,PRD.FRIC. : : 230
Corporation Street, Preston PRI2TQ  0772:51831 . :

SCHOOL OF EDUCATIGN
Dean of School: A. B. Butterworth, MEd, Acad.DipEd. CertEd, NFF, ADB

CHORLEY CAMPUS, Union Street, Chorley, PR7 IED  02572-5811

Date 27 February '76 Our reference RFM /DB ' Your reference

About six weeks ago I posted a package to you containing 30 questionnaires aa
part of a national survey of the enviromnmental knowledge and attitudes of 5th
year pupils. This was followed by a letter on 13 February providing additional
information about the survey, Since I have not received the completed student
answer sheets from your school I.am concerned that the materials may have gone

agtray in transit.

If, on the other wand, you have not had an opporfunity to administer the survey
or are prevented from participating, it would be “elpful if you could let us
know, I am therefore enclosing a card (with stamp and return address) which
will provide the information that we need, I would be grateful {f you would
take a moment to fill in the card and drop it in the post at your earliest

convenience.

Thank you: for your co-operation.

Yours sincerely,

i

P.S. It should be stressed that it 1s not too late to have a group of
your pupils answer the questionnaire if this has not been done already.
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APPENDIX C » : ’

l. Instructions for Coopsrating Teachers*

* 2. School Information Sheet*

* Photo-reduced by 23% from the original
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National Survey of the Environmental Knowledge and Attitudes of 5th Year Pupils

Instructions for Cooperating Teacher

The Quééfionhaires

There are 3 questionraires, ideptified as Form A, Form B, and Form C. Each -
form is different, "althougk they contain some common items. Each pupil will

L 'an,swexf only one form, The; instructions for answering the questions are clearly
" - stated ‘on each form and on the answer sheets,, :

Choosing the. iDupils

It is important that the questionnaires are answered by about 30 pupils who repres-

" ent the complete 5th year ability range. This may be achieved by following either
of the following methods :

Method A

If your school already has a form in the Sth year which includes the whole ability
range, use this group.

Method B

If your forms are grouped by ability, select a mixed sample by the following random
procedure : . .

1 . Take an alphabetical list of the whole 5th year and number it in order
(say i to 16‘9).

2, . Divide the total number by 30 to the nearest whole number
{e.g. 169 30 = 6)

3. Seleqt any number between 1 and Y (say 3). The pupil that has this
" number will be the first to be selected.

4, Add the "interval number!" that you obtained in Step 2 to this first
selected number, and continue this successively until the list is used
up (e.g. 3, 9, 15, .....165).

5, If you have less than 30 pupils at the end, continue counting by going
hack-to-the beginning of the list {e.g. in our example the last pupil
. Was number 165, ziving a total of 28 selected pupils; so we count from' - .
165 to 169 and return to the beginning of the list.” The 29th pupil will
be number 2, and the 30th will be number 8),

OVER
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Completing the Questionnaires

1‘

2.

3.

Each student ghould £11 in only one form, either A, or B, or C. Hand
out the forms in order (A, B, C, A, B, C... etc. )} according to the
alphabetical listing of names in your ‘selected group.

Please ask pupils to check that the letter on their questionnaire (A, B,
or C) corresponds with the letter on their answer gheet.

There is no time limit, Pupils should be allowed sufficient time to
complete the form.

Pupils should use the pencils provided for answering the questions. This
is essential for machine-scoring the answers. Please stress that the
pencil marks on the answer sheet should be firm and black and should
completely fill the narrow boxes. Pupils may keep the pencils after com-
pleting the task.

In analyzing the data we require some basic information (which will be
held in confidence) about the schools participating in the survey. Would
you therefore please fill in the enclosed form and return it with the answer
sheets in the stamped addressed envelope provided.

You are welcome to keep the questionnaires if you feel they might be useful
as resource materials, .
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National Survey of the Environmental Knowledge and Attitudes of 5th Year Pupils

.

To the Cooperating Teacher :

Please fill in this forrh and return it with the student answer sheets.

%
i

’ . A. Name and address of school L

B. Whi'ch of the following best describes your school? (Tick one box)
[1] comprehensive

Secondary Modern

Grammar

Direct Grant

SEEE M

» Independent

Other (NAMe) suvveeeecescecssconccsssncses
C. * How many. pupils are enrolled at your school? eeeeeaes
D. How many pupils are there in the 5th year? csescssecs

OVER
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b,

E.

F.

Which of the following applies to your school? (Tick one box)

' E] All boys
z] All giris
[3] Mixed

Which method did you use in choosing pupils to answer the

questionnaires? (Tick one box)

(1] Method A
[2] Methoa B

237
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APPENDIX D

l. Instructions to Critics of the Instruments

2. Panel Members

* Photo-reduced by 15% from the original
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Forms A, B, C, and D represent the initial attempt to construct
an instrument for measuring the environmental knowledge and beliefs
of 10th grade students in England, The items contained in these forms
will be tested in a pilot study before putting together the final

instrument.

In addition, a number of people who have éxpertise in Environmental
Studies are being asked to respond to the items.

Instructions for responding to items:

Part . X Factual Items .

These items are factual in nature and the correct answer can
be verified from published data and the writings of recognized authorities,

If you know the answer to an item, circle the letter (a,b,c,d)
preceding the statement of your choice, If you cannot confidently
identify the correct response, place a question-mark (?) next to the item.

Part 2 Conceptual Items

These items represent 'big ideas" involving relationsﬁips
between facts and generalizations, ’ )

Carefully consider each statement, and respond by circling the
letter of your choice.

Part 3 Belief Items

T The answer that you give to these belief statements need -not
necessarily represent your own personal viewpoint. The response should
reflect a viewpoint compatible with the maintenan-e of an environment
that will promote the well-being and survival of Homo sapiens as a
species, rather than one which is beneficial cnly to an individual

or limited group of individuals.

.

For example, for economic reasons you may not agree with the
statement that "The tax systen should be redesigned to encourage small
families rather than large ones.' However, from the point-of-view of
maintaining an environment that will promote the well-being and survival

‘of Homo sapiens as a species (by discouraging over-population), the more

appropriate response would be 'agree".

In addition, please feel free to write commentg about the items
(such as "inappropriate’”, "ambiguous', etc.) in the margin. Suggested
improvements in the wording of items will be appreciated, however
remember that words and sentences should be kept as simple as possible

to suit the 10th grade reading level.
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Panel Members

Dr. Robert W. Howe ' Chairman, Science and Mathematics
Education. The Ohio State University
Director, ERIC Science, Mathematics
and Environmental Education Inform-
ation Analysis Center.

Dr. Robert E. Roth Chairman, Division of Environmental
' Education. School of Natural Resources

The Ohio State University

Dr. Robert L. Steiner Assoc. Professor, Science Education
The Ohio State University

Dr. W.B. Bohl Director, International Field Studies
Columbus, Ohio

-Dr, A. Cordell Perkes Asst, Professor, Science Education
George Mason University, Virginia

D.W. McGregor Head of Applied Curriculum Studies
Division. Preston Polytechnic
School of Education, Chorley Campus

Richard F. Morgan Senior Lecturer, Applied Curriculum
Studies Division. Preston Polytechnic
School of Education, Chorley Campus
Formerly Deputy Director,
Schools Council "Project Environment".
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Supportive References for Answers to

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

Page Number

Item Bibliographic Author
Number Referance
ABC) 135 United Nations 116
4 Allen, Robert 33
ABC2 135 United Nations 62, 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 31
121 " Southwick, Charles H. 12
A6 119 Shea, Kevin P. 164
108 Radcliffe, D.A. 208-21Q%
A7 9 Aynsley, Eric 345-347
1 Albone, Eric S. 148
- A8 37 Commoner, Barry 348
28 Chanlett, Emil T. 125
A9 143 Wurster, Charles F. 557
137 Wallis, H.F. 91
Al0 16 Blumer, Max 296
137 Wallis, H.F. 81
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
AlS5 19 Bourne, Arthur G. 263
141 WEA Background Notes - 12
Alé6 1l Albone, Eric S. 154
40 Council on Environmental
Quality ) . 266
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Item Bibliographic Author Page Number
Number  Reference - '
a7 .92 ‘Meadows, Donella H. et al 30-34
51 Ehrlich and Ehrlich 8
BS 121 . Southwick, Charles H. 120-121
8l Koxmondy, Edward J. 3-4
B6 50 Edwards and Wibberley 88
_ 7 Arwvill, 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 22 Meédows, Donella H. et al 56-60
_ 139 Weale, Michael 37
Bll 46 Department of Energy 1, 15
25 Central Office of Information 1
. Bl2 50 Edwards and Wibberley 85
7 Arvill, Robert 42,54
' Bl13 64 Goldsmith, Edward 74-76
3 ‘Allaby, Michael -- 146-147
Bi4 92 Meadows, Donella H. et al 56
" 72 Hubbert, M, King 205
B15 50 Edwards and Wibberley 85
7 Arvill, Robert 42-43
Bl6 135 United Nations 63
39 Cook, Rokert C. -
Bl17 75 ' Internaticnal Petroleum
Encyclopedia - _ 13
92 Meadows, Donella H, et al 58-59
cs5 25 Central Office of Information 24
: 98 National Coal Board 1
C6_ 54 Fagan, John J. 18-19
28 Chanlett, Emil T. 200~-204
c7 107 Pochin, E. Eric ‘280
40 . Council on Environmental
Quality 190-191
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~ " JTtem

Brooks, Peter F.

Bibliographic Authoxr éaée'Number
Number  Reference
40 - Council on Environmental T
: . Quality - ~—190-191
co 92 Meadows, Donella H, et al 82-85
97 . National Academy of Sc1ences 29
C10 25 Central Office of Informatlon 25-26
125 Summers,_Claude M. 95-106
C11 7 Arvill, Robert 'Tos, 108-109
6 Arthur, bon R. 125
~Cl2 5 Américan Nuclear Society 16-19
136 United States Atomic Energy
Commission 3-4
c13 7 Arvill,. Robert 107
' Data provided in personal commun-
ication with the Office of Popu-
lation Censuses and Surveys,
Londcn
. Cl4 70: Holliman, Jonathan 15
: 51 Ehrlich and Ehrlich 129
C15 121 Southwick, Charles H. 274
14 Biological Sciences Curriculum
) Study - 190
Cl6 5 American Nuclear Society 10-26
' 103 Pennsylvania Department of '
, : Education 49-53
Ccl7 137 Wallis, H.F. 60
21 67
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APPENDIX F

! .

Chi SquaregAnalyses on All Items

on Forms A, B.and C by

(a)

(b)

" (c)
(d)

(e) -

(£)

Sex

School Type
School Sex
Schobl Size
Region

Sampling Method

245

263

IV




SEX ' FORM A - 246

" Question Number of Chi . Degrees of Level of
Number Responses Square Freedom Significance
1 3721 227.5 3 0.0000*
2 3719 T 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
6 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*
5 . 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 48.8 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 0.1386
32 3706 97.9 2 0.0000*
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*
41 - 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
. 264




SEX . .FORM B 247

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3640 210.21 3 0.0000*
2 3643 84.4 3 0.0000*
3 3639 © 40.8 3 0.0000*
4 3635 38.2 3 0.0000*
5 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 81.2 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 0.0000*
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 0.0000*
36 3634 10.8 2 0.0045
37 "~ 3638 4.6 2 0.0998
38 3633 55.3 2 0.0000*
39 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




SEX FORM C 248

Questio: Number of - *Chi Degrees,of .Level of
Nuatker Responses Square Freedom Significance
1 3581 214.3 3 0.0000%
S 2 3585 . 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 1 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 3571 30.8 -2 - 0.0000*. ...
41 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
266




SCHOOL TYPE

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 0.0000*. .
3 3703 92.0 9 0.0000*
4 3697 41.0 2 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 9.0600*
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 6 0.0000*
31 3703 . 20.3 6 0.0024
32 3695 158.7 6 0.0000*
33 3698 13.4 67T 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



SCHOOL TYPE _ FORM B

250
Question - Number of Chi Degrees- of ~ Level of
Number Responses Square . Freedom Significance
1 3633 100.6 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 0002
9 3637 77.4 9 0.0000*
10 3637 14.2 , 9 0.1131
11 . 3637 38.1 9 0.0000%* o
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 6 0.0000*
25 3638 92.6 6 0.0000*
26 3636 86.9 6 . 0.0000*
27 3632 . 61.4 6 0.0000%*
N 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 0.1858
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

251
Question Number of ~ Chi Degrees of Level of
Number Responses ' Square Freedom Significance
1 3565 95.3 9 0.0000*
2 3569 121.2 9 0.0000*
3 3559 85.4 9 0.0000*
4 3560 . 33.6 9 0.0001*
5 3565 68.4 -9 . 0.0000*
6 3553 149.9 9 0.0000%*
7 3560 18.3 9 " 0.0314
8 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%*
12 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*
16 3559 143.7 9 =~ 0.0000*
17, 3563 61.2 9 vz -0.0000%
18 - : 3562 80.9 9 0.0000*
19 - 3563 49.2 24 0.0018
~ 20 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 0 34.1 6 0.0000*
27 3561 . 75.0 6 0.0000*
28 3564 56.1 6 0.0000*
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 0.0002
37 3556 158.8 6 0.0000*
38 3561 53.8 6 0.0000*
39 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
44 3551 41.6 6 0.0000*
45 3558 48.7 6 0.0000*
*p < 0.0001
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SCHOOL SEX = - o ' FORM A 252

Question  Number of chi Degrees of Level of
Numbexr Responses Square Freedom Significance
T ‘ 1 3739 157.6 6 0.0000*
’ Co 2 © 3737 .. 66,7 . 6 .0.0000% .
3 3731 50.3 6 0.0000%*
4 3726 30.3 6 0.0000*
5 3733 75.5 6 0.0000*
6 3726 . 42.7 6 0.0000*
7 ' 3729 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 30.0 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 Tt 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*
42 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 0.0042
*p < 0.0001
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SCHOOL SEX ‘ FORM B . 253

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3662 147.4 6 0.0000*
2 3666 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*
7 3661 32.2 6 0.0000*
8 3665 10.7 6 0.0965
9 3666 79.3 6 0.0000*
10 3666 12.6 6 0.0486
11 ' 3666 51.3 6 0.0000*
12 . 3662 68.6 6 0.0000*
13 3638 43.2 6 0.0000*
14 3658 : 3.5 6 0.7351
15 13662 8.3 6 0.2134
16 . 3662 - 19.8 6 0.0029
17 3663 47.2 6 0.0000*
18 " 3657 29.1 6 0.0001*
19 3660 37.9 16 0.0016
.20 ’ 3665 58.2 16 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*
2 26 3665 44.5 4 0.0000*
- 27 3661 43.2 4 0.0000*
28 3665 . 29.3 4 0.0000*
29 3658 io.s 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 22,7 4 0.0001*
43 3661 10.3 4 0.0354
44 3662 6.7 4 0.1478
45 3661 58.9 4 0.0000*
*p < 0.0001
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SCHOOL SEX " " FORM C 254

Question Number of Chi Degrees of Level of
Number Responses Square * _Freedom Significance
.1 3593 158.1 6 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 0.0000*
6 - 3581 103.6 6 0.0000*
7 3588 - 27.2 6 0.0001%*
8 3584 53.4 6 0.0000%*
9 3587 68.6 6 0.0000*
v 10 3591 64.4 6 0.0000%*
11 3587 70.4 6 0.0000%* |
12 3592 ’ 194.1 6 B 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 3591 T 47.4 6 0.0000*
18 3590 38.6 6 0.0000%*
3 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
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SCHOOL SIZE FORM A 255

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 Q 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
16 3726 S 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
22 3737 26.5 6 0.0002
23 3738 6.9 6 0.3221
24 3738 6.1 6 0.4112
25 3736 2.1 6 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 0.2329
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
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SCHOOL SIZE . FORM B 256

Question Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1l 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
S 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
le 3662 16.9 9 0.0500
A 17 3663 18.4 9 0.0307
" 18 3657 - 17.6 9 0.03%9
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 0.1462
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 3659 . 18.9 6 0.0043
. 41 3660 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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'SCHoog SIZE FORM C 257

Question Number of Chi . Degrees of Level of
“Number . Résponses ‘Square Freedom Significance
1 3593 A 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 7.0 9 0.7345
11 3587 7.2 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 ) 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 0.2725
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.z 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




- 258
REGION FORM A

Question Number of Chi Degrees of Level of
Number Responses Square Freedoum Significance
1 NTRY 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 . 2¢ 0.0172
7 34905 29.3 ' C 24 4 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 46.8 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 v 24 0.0013
19 3412 169.9 64 0.0000*
20 3406 113.3 64 0.0001*
21 3415 30.8 16 0.0140
22 3413 37.6 : 16 0.0017
23. 3414 ' 26.6 - 16 0.0445
24 3414 26.7 16 0.0447
25 3412 - 31.6 l6 0.0110
26 3416 26.0 16 0.0538
27 3413 22.4 . 16 0.1287
28 3411 27.4 16 0.0366
29 3411 20.7. g 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 3¢ N 20.4 16 0.2006
43 3400 11.0 16 0.8055
44 3400 19.7 16 0.2313
45 3402 ©17.5 16 0.3504

* p < 0.0001
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REGION " FORM B 259

Question Number of " Chi Degrees of Level of
Numbey Responses Square Freedom Significance
1 3335 54.3 24 0.0004
2 3339 35.1 24 0.0669.
3 333¢ . 51.6 24 - 0.0009
4 3331 38.7 24 0.0293
5 3299 41.0 24 0.0165
6 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 C.0000*
24 3339 46.3 16 0.0001*
25 T 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 0.1i115
35 3336 17.2 16 0.3689
36 3331 16.7 16 0.4048
37 3334 11.8 16 0.7545
38 3330 32./ 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 C 260

Question Number of Chi Degrees of Level, of
Number Responses Square " Freedom Signifitance
1 3274 49.6 24 0.0016
2 3278 48.3 24 ©0.0023
3 3268 28.8 24 0.2247°
4 3270 33.4 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 0.5466
15 3259 34.3 244 0.0782
16 . 3268 3.8 24 0.1301
17 3273 53.9 24 - 0.0004
18 3272 49.7 24 0.0015
19 3273 204.8 54 0.0060*
- 20 3273 1Cé. 6 €4 0.00v4
21 3279 24,6 g : 0.12:9
22 3274 46.5 J6 0.0001%
23 3277 27.5 1 0.0355
24 3275 21.2 16 ¢.0126
z5 3275 12.7 1o 0.2300
26 3275 15.4 . % 0.4900
27 3271 1v.2 16 0.2547
28 . 3273 27,7 16 0.0335
29 3272 15.9 16 0.4530
30 3271 15.1 16 ©.5166
31 3274 18.. % 0.3170
32 _ 3265 ' 36.0 a6 0.0015
33 3270 29.1 W6 0.5229
34 3266 1.4 1€ 0.0258
35 3271 1.7 1¢ 0.3408
36 "271 14.2 1€ 0.5792
37 3267 21.?7 15 0.1702
38 3271 14.3 16 0.5737
3¢ 3270 11.4 16 0.78341
40 3266 25.2 i6 0.0647
41 ‘ 3268 26.4 13 0.0480
42 3267 29.0 26 0,235
43 3267 11.9 16 0.7505
44 3263 24.5 16 ' 0.0785
45 3268 29.6 16 G.0199
*p < 0.0001
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SAMPLING METHOD . FORM A 206
Question ‘Number of Chi Degrees of Level of
Number Responses Square Freedom Significance
1 3679 17.0 3 0.0007
2 3677 18.9 3 0.0003
3 3672 7.6 3 0.0535
4 3667 1.0 . 3 0.7862
5 3675 1¢.6 3 0.0002
6 3667 5.6 3 0.1290
7 3670 6.5 3 0.0756
8 3663 3.2 3 0.3567
9 3669 4.1 3 0.2448
10° 3664 12.9 3 0.0048
11 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
le 3673 5.9 3 0.1152
39 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 0.0007
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 0.1562
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 z 0.0106
- 35 3664 1.1 2 0.5577
36 3669 1.7 2 0.4150
37 3670 0.3 T2 0.8260
38 3671 19.1 o 0.0001%
39 . 3666 4.4 0.1064
40 , 3664 3.8 'z 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
45 3666 0.5 2 0.7586
*p < 0.L001
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SAMPLING HMETHOD : i FORM B 262

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 .8237
12 3603 7.9 3 0.n479
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. 1524
28 3604 2.0 2 ", 3554
29 3597 _ 0.1 2 3.a20"
32 3606 6.1 2 N W
31 3606 0.5 2 Ue 272
32 3599 3.1 2 C. 2050
33 3600 2.6 2 0.2659
34 3601 3.6 2 0.1576
35 36C2 2.4 2 0.2985
36 3597 1.0 2 0.5808
37 3600 0.2 2 0.86:8
38 3595 1.2 2 0.5409
39 3596 1.8 2 0.38&7
40 3598 . 0.5 2 0.7538
) 41 360C 0.1 2 0.9305
42 3601 2.5 2 0.2729
43 3600 0.2 2 U.8908
44 3601 0.8 2 0.6436
45 3601 7.6 2 0.0223

*p < 0.0001
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PP SAMPLING METHOD FORM C 263

Question Number of Chi Degrees of Level of
Number Responses  Square Freedom Significance
1 3532 5.3 3 . 0.1470
2 3536 19.9: 3 0.0002
3 3526 6.3 3 0.0963
4 3527 2.1 3 0.5348
5 3532 3.1 3 0.3658
6 3520 0.3 3 0.9514
7 3527 7.0 3 0.0718
8 3523 2.3 3 0.4976
9 3526 7.2 3 .0.0631
¢ 10 3530 2.8 3 0.4121
S 11 3526 1.8 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 3533 1.4 2 0.4734
25 3533 3.2 2 '0.2015
26 3533 4.5 2 0.1011
27 - 352¢ 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 1.6 2 0.4401
32 3522 9.0 2 0.0107
23 3527 1.5 2 — 0.4644
34 3524 1.2 2 ’ 0.5426
35 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 - 3527 3.3 2 0.1920
40 3522 0.2 2 0.8839
41 3525 n.7 2 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
*p < 0.0001
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APPENDIX G

Frequency of Correct Responses on
(1) Factual Knowledge, (2) Conceptual
Knowledge, and (3) Belief Items by

(a) Sex '
(b) School Type
(c) School S=x
(d) School Size

(e) R'egion
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FREQUENCY OF CORRECT RESPONSES TO FACTUAL KNOWLEDGE
ITEMS BY (1) SEX, (2) SCHOOL TYPE, (3)
SCHOOL SEX, (4) SCHOOL SIZE,
AND (5) REGION

ABC1 hsC2 ABC3 . ABC4 " A5
Sex
Male ¥ 57.5 39.6 59.5 70.9 50.5
Female 34.1 28.8 54.0 68.3 44.4
X2 (3 4af) 649.3% 203.8* 109.0%* 114.3* 17.4
" School Type >
Comprehensive 44.0 34.2 55.8 69.5 45.4
Sec. Modern 39.7 28.9 51.9 68.1 40.3
Grammar 58.3 39.1 66.3 71.1 61.1
NSnAmaintained 59.4 46.0 63.3 73.2 '60.5
X< (9 af) 266. 3% 300.6% 273.2* 86.8% 168.9*
School Sex '
All Boy 68.6 46.0 66.1 71.5 60.2
All Girl 38.7 31.0 56.7 69.5 T 46.7
Mixed 42.7 32.4 54.6 69.2 44.7
X2 (6 d4f) 454.6% 289.7* T 133.7* 75.3% 75.5%
School size :
Under 400 39.9 28.2 51.7 68.0 44.3
400 - 799 47.9 35.6 57.8 69.7 - 47.8
800 - 1199 46.3 34.2 57.3 69.4° 46.4
Over 1200 43.2 33.6 55.7 70.5 49.4
x2 (9 4af) 39.3x 48.6* 35.5% . 4.6 23.2
Region‘
1. North 42.2 27.8 34.2 66.0 48.8
2. Y.& H. 45.1 36.0 52.0 69.8 44.1
3. N.W. 45.4 31.5 56.6 - 71.4 41.7
4. E. Mid. 39.7 29.4 51.8 66.4 42.4
5. W.-Mid. . - 48.0 34.8 57.5 68.9 .. d43.6
6. E. Ang. = - .40.9 35.1 54.9 69.5 476
7. London T 49.4 35.4 60.4 70.1 45.1
8. S.E. : 46.9 33.2 59.2 71.0 55.6
9. S.W. 33.9 33.6 51.4 64.9 39.9
X2 (24 4af) 112.6% " 65.7* 74.6% 46.4 74. 6%
Q 2233
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A6 A7 A8 A9 Alo
Male 28.7 50.0 26.2 18.5 59.0
Temale : 21.1 43.9 25.6 14.0 30.6
x2 (3 af) 32.6% 46.3% 6.8 16.9 305.6*%
School )
Comprehensive 23.9 . 44.3 25.1 - 15,2 39.8
Sec. Modexrn 20.1 47.3 25.8 13.7 39.5
Grammar 29.9 48.8 24.9 19.7 S 60.0
Non-maintained 38.0 53,7 30.2 23.9 63.3
X2 (9 daf) 75.6% 65.9% 64.6* 68.2% 131.1*
School Sex s
All Boy 34.8 53.0 27.8 23.7 70.2
All Girl 23.6 44.0 23.7 14.8 32.6
Mixed " 23.1 4€.2 25.9 14.9 42,2
x2 (6 af) 42.7* 52.9* 33.7* 66.3* 198.5%*
School Size o ‘
Under 400 18.2 53.1 28.5 13.4 43.3
400 - 799 27.0 46.4 26.1 17.0 46.8
800 - 1199 22.8 46.8 23.8 16.9 43.4
Over 1200 26.1 44.5 26.5 14.6 42.2
X2 (9 af) 44 5% 11.6 12.1 16.4 8.5
Region
1. North 20.3 50.2 27.5 14.6 35.2
2. Y.& H. 21.4 41.2 23.9 14.5 41.5
3. N.W. 18.4 45.6 24.0 i3.2 39.7
4. E. Mid. 26.1 43.9 27.8 13.7 46.4
5. W. Mid. 21.4 ' 49.4 23.3 17.9 40.0
6. E. Ang. 27.4 43.9 29.8 16.9 46.3
7. London 24.3 42.5 22.5 13.7 35.2
8. S.E. 29.7 47.2 26.6 17.6 49.6
9. S.W. 23.5 46.2 27.6 16.8 52.8 .
X2 (24 af) 40.8 29.3 36.6 36.6 63.4*
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all a12 Al3 ald Al5
Sex
Male 46.6 46.7 72.9 45.8 25.6
Female 47.7 36.9 72.3 38.0 14.7
x% (3 af) 3.8 40.9*% 6.0 25, 7% 73.2%
School Type
Comprehensive 47.5 38.4 71.3 41.4 21.1
Sec. Modern 46.0 33.1 64.4 32.3 . 19.0
" Grammar 48.0 60.1 86.8 54.8 20.4
Non-maintained 46.7 59.7. 85.2 58.5 . 20.7
X* (9 af) 11.2 199.0% 132.7* 153, 9% 78. 7%
Schrol Sex
All Boy 46.7 57.4 80.4 54.0 25.7
All Girl 48.6 41.4 75.7 44.4 15.2
Mixed 46.9 38.4 69.8 38.6 20.2
X2 (6 4f) 8.0 70.5% 30.0% 52.4% 44.3%
School Size
Under 400 46.2 34.0 70.8 40.3 18.8
400 - 799 46.1 42.8 73.0 41.7 20.3
800 -- 1199 49.7 43.3 71.4 43.7 20.3
over 1200 46.9 41.1 73.5 40.6 20.7
X2 (9 ar) 6.1 22.4 6.7 9.2 7.9
Region
1. North 49.4 35.2 70.7 35.0 21.1
2. Y.s H. 45.8 40.8 . 68.1 " 40.1 21.1
3. N.W. 45.5 35.4 71.2 © 36.0 20.€
4. E. Mid. 47.1 41.2 67.6 39.6 16.9
5. W. Mid. 44.5 43.3 ' 70.7 38.6 24.5
6. E. Ang. 56.0 36.7 63.2 38.7 21.6
7. London 48.2 37.1 74.8 46.7 21.1
6. S.E. 47.7 45.1 76.4 44.4 17.2
9. B.W. 48.3 39.4 66.4 39.1 19.2
xZ (24 af) 31.4 32.4 46.8 29.1 36.7
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Al6 Al7 BS B6 B7

Sex
Male 82.2 44.2 45.2 56.0 36.1
Female 66.8 43.9 44.0 59.9 33.5
X2 (3 af) 126, 9% 0.4 6.3 14.2 22.1%
School Type
Comprehensive 75.3 44.1 43.5 58.7 35.3
Sec. Modern 66.6 40.1 32.7 53.9 26.8
Grammar 83.7 48.4 61.9 66.4 45.2
Non~maintained 84.6 . 51.9 64.5 55.8 47.1
x2 (9 af) 105.1% 27.8 220.0% 84. 3% 99.5%
School Sex . .
All Boy 84.8 49.0 54.3 55.7 40.3
All Girl 70.0 44.9 51.7 64.3 38.6
Mixed 73.3 42.6 40.7 56.8 32.7
X2 (6 af) 56.4% 9.2 58.1%* 61.8% 32.2+
School Size
Under 400 74.1 40.1 36.3 52.8 28.2
400 - 799 73.7 : 43.1 46.3 58.5 35.7
800 - 1199 76.0 45.8 44.2 58.3 34.4

er 1200 74.6 46.1 45.6 58.8 36.9
X (9 af) 12.1 18.4 36.3*% 11.9 20.9
Region .
1. North 72.1 39.7 38.2 54.7 27.6
2. Y.& H. 72.4 44.2 43.6 55.¢ 32.2
3. N.W. 72.6 40.4 40.0 60.9 31.7
4. E. Mid. 72.5 . 41.5 38.0 58.5 35.5
5. W. Mid. 76.3 44.7 44.4 58.1 38.6
6. E. Ang. 72.6 42.4 42.2 56.5 29.8
7. London 69.8 45.5 46.0 : 59.3 34.2
8. S.E. 75.8 46.2 47.7 58.7 35.0
9, S.W. ‘ 74.0 40.2 36.2 56.5 32.5
X< (24 af) 29.1 33.5 41.0 23.4 77.4*
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B8 B9 Bl1O Bll Bl2
Sex
Male 40.4 84.8 41.9 58.3 49.0
Fgmale 40.0 66.0 43.9 38.8 41.1
X® (3 df) 10.7 181.5%* 16.9 160.4* 8l.2*
School Type .
Comprehensive 38.9 75.0 43.5 49.7 45.6
Sec. Modern 37.7 69.4 41.8 45.4 40.6 .
Grammar 41.7 84.2 42.5 49.2 49.1
Non-maintained 52.0 84.7 44.6 52.9 51.4
x2 (9 af) 32.4 77.4% 14.2 38.1* 86.4*
School Sex -
All Boy 44.0 89.3 46.5 60.2 51.9
all Girl 42.2 70.5 44.7 44.1 41.0
Mixed 38.8 73.7 © 41.5 47.0 44.4
x2 (6 af) 10.7 79.3% 12.6 51.3% 68.6%
School Size
Under 400 39.9 66.8 42.9 45.3 39.6
400 - 799 42.7 76.9 41.5 48.5 43.0
800 ~ 1199 36.4 74.4 44.3 48.7 50.4
Over 1200 38.7 78.3 44.6 50.0 45.5
x2 (9 af) 20.8 23.7 20.1 8.2 31.9
Region
1. North 38.8 66.0 43.1 47.2 42.3
2, Y.& H. 39.9 71.0 42.6 51.7 43.8
3. N.W. 31.8 69.5 44.3 49,2 46.1
4. E. Mid. 41.3 75.1 42.8 50.4 45.1
5. w. Mid. 37.8 72.7 39.0 47.7 42,7
6. E. Ang. 37.1 76.4 44.4 39.5 ~ 50.0
7. London 39.3 76.3 45.4 45.9 42.5
8. S.E. 42.1 83.0 41.8 49.6 47.0
9. S.W. 43.8 74.9 43.1 42.8 38.5
X< (24 4f) 37.9 76.6* 28.8 20.8 45.2
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B13 Bl4 ‘B15 Bl16 B17
Sex . -
Male 50.1 49.9 7.0 23.1 65.2
Female 53.6 45.5 6.6 18.2 55.4
X2 (3 df) 6.7 16.9 11.4 25, 9% 55.4%
School Type
Comprehensive 47.7 46.6 6.3 20.3 §%.2
Sec. Modern 45.4 46.7 8.4 19.3 53.7
Grammar 67.5 50.5 5.3 24.2 73.3
Non-maintained 67.7 52.6 5.2 21.1 - 73.4
X2 (9 af) 136, 4* 11.8 22.0 15.9 108. 4%
School Sex
All Boy 60.7 49.6 6.7 25.8 71.8
All Girl 58.6 45.7 5.7 18.9 57.5
Mixed 48.2 47.8 7.1 20.0 58 .4
X2 (6 af) 43. 2% 3.5 8.3 19.8 47.2%
School Size .
Under 400 50.0 49.6 7.7 15.0 53.4
400 - 799 53.5 49.2 7.3 21.7 61.8
800 - 1199 48.7 46.5 5.9 20.6 59.5
Over 1200 53.2 44.4 6.4 21.2 61.3
X2 (9 af) 14.9 6.8 6.5 16.9 18.4
Region
1. North 39.2 43.7 9.4 16.6 56.9
2. Y.& H. 43.1 4.1 7.0 21.4 56.5
3. N.W. 48.8 49.0 " 7.4 20.6 60.6
4. E. Mid. 50.9 48.0 6.9 19.6 59.6
5. W. Mid. 49.8 53.6 8.3 22.1 59.9
6. E. Ang. 63.3 41.0 6.6 20.5 61.3
7. London 48.9 39.4 3.9 20.0 59.6
8. S.E. 57.5 47.9 5.9 19.8 61.8
9. S.W. 51.2 46.6 8.5 24.9 50.9
X% (24 af) 59.1* 32.0 54.7 22.0 42.4
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C5 ' ce c7 c8 Cc9

Sex . - 4
Male 60.0 70.5 34.5 25.7 39.4
’ Female 40.0 60.2 31.2 22.8  31.9
X2 (3 af) 224.8%  45.0*% 64.5% 41.5* 33.0%
f Schoci Cype
_ Comiprehensive 50.1 62.6 32.5 ° 24.8 33.9
Sec. Modern - 44.9 57.2 31.6 20.4 29.3
Grammar 55.7 . 81.1 37.5 28.3 47.4
" Non-maintained 61.1 83.3 32.3 28.6 46.7
X2 (9 af) 68.4% 149.9% 18.3 41.4* 84.7*%
School Sex .
All Boy 66.2 82.7 36.1 28.3 50.1
21l Girl 40.2 66.9 30.9 23.3 32.1
"'Mixed © 49.0 60.9 32.6 23.6 33.3
%% (6 df) . 135.2% 103.6*  27.2*% 53.4% 68.6%
School Size
Under 400 51.0 62.7 . 34.1 20.1 31.9
400 - 799  50.4 68.2 - 33.0 25.0 35.0
800 - 1199 50.6 " 63.2 32.6 25.4 38.3
Over 1200 48.1 61.4 32.2 22.7 35.5
x2 (9 af) 6.6 20.5 7.4 8.3 6.4
2gion
1. North 50.2 62.0 33.3 - 19.0 32.1
2. Y.& H. 54.4 60.4 34.2 25.7 . 30.2
3. N.W. 46.2 62.1 34.5 21.3 31.1
4. E. Mid. 55.1 67.3 30.9 26.2 34.9
5."W. Mid. 55.9 66.4 30.2 25.1 33.3
6. E. Ang. 42.1 58.3 31.4 17.5 36.7
7. London 51.5 65.6 34.1 28.5 35.4
8. S.E. 45.1 62.3 32.8 23.6 '38.8
9. S.W. 39.4 65.7 34.3 23.3 38.0

X2 (24 4af) 62.0% 26.7 40.8 49.7 26.0
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2990

c10 cl1 cl2 C13 cl4
Sex )
Male 43.5- 70.3 57.0 12.3 71.4
Female 42.0 64.4 33,2~ -i9.1 64.2
X“ (3 4f) 42.0% 16.2 213.4% 13.5 24.6%
School Type
Comprehensive 43.1 63.8 41.7 10.2 65.8
Sec. Modern 40.8 60.6 38.0 10.9 60.6
Grammar 43.9 80.7 59.2 10.2 80.0
Non-maintained  47.2 86.8 65.8 14.1 82.6
x2 (9 .4f) 37.9*% 132.9* 147.3% 25.5 105.5%
School Sex
All Boy 48.7 79.5 “71.2 13.2 78.5
all Girl 39.1 - 72.7 35.6 9.9 69.5
Mixed 42.4 63.2 41.7 10.3 65.0
x2 (6 df) 64.4*% 70.4* 194.1% 6.7 47.8%-
School Size :
Under 400 39.7 58.1 39.3 12.7 62.1
400 - 799 42.5 69.8 45.3 10.4 68.4
800 ~ 1199 41.1 68.2 - 46.2 11.6 68.8
Over 1200 43.2 63.8 46.1 9.1 67.9
x2 (9 df) 6.0 27.2 14.0 16.1 21.9
B Region
1. North 38.0 57.4 37.1 9.7 65.0
2. Y.& H. 38.8 65.2 39.2 10.5 64.3
3. N.W. 38.6 66.6 43.7 12.5 64.7
4. E. Mid. . 39.7 64.6 43.8 9.9 67.6
5. W. Mid. 43.9 . 67.0 42.7 9.1 67.1
6. E. Ang. 43.0 51.7 50.4 6.6 66.1
7. London’ 40.6 ©69.9 41.9 13.0 65.0
8. S.E. 48:.5 68.1 47.4 9.6 - 69,2
9. S.W. 44.4 62.0 39.7 9.4 65.9
x2 (24 af) 47.5 43.6 40.9 36.8 14.0
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C15 . Clé c17
Sex - -
Male 73.2 62.8 52.9 e
Female 61.7 46.8 38.6
x2 (3 af) 56.1% 101.6* 73.7%
g
§gpool Type
Conprehensive 65.3 53.6 43.2
" Sec. Modern 63.3 45.4 42.4
Grammax 75.5 69.6 54.4
Non-~maintained 78.4 72.4 55.3
x2 (9 af) 71.2% 143.7* 61.2%
. School Sex
211 Boy 81.9 71.7 57.1
All Girl 65.7 50.3 38.3
Mixed 64.7 52.2 45.1
x° (6 af) 67.1% 82.3% 47.4%
School Size
Under 400 67.1 51.6 43.6
- 400 - 799 67.9 54.1 47.0
.7 800 - 1199 67.7 56.8 42.5
* . Oyer 1200 ' 66.3 56.1 48.6
x2 (9 af) 10.6 11.8 10.2
Region i
1. North 70.5 52.5 41.9
2. Y.& H. 60.1 48.2 43.9
3. N.W. 63.6 51.5 38.1
4. E. Mid. 64.4 49.6 42.6
5. W. Mid. 66.9 55.2 47.3
6. E. Ang. 70.2 57.9 43.0
7. London 65.4 55.8 43.0
8. S.E. 70.3 56.5 50.5
9. S.W. 67.5 49.6 48.6
X2 (24 af) 34.3 31.8 53.9

* p < 0.0001.
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FREQUENCY OF CORRECT RESPONSES TO CONCEPTUAL .KNOWLEDGE ITEMS
.BY (1) SEX, (2) SCHOOL TYPE, (3) SCHOOL SEX,
(4) SCHOOL SIZE, AND (5) REGION

ABC21 ABC22 ABC23 a24 - AZ5
Sex .
Male 59.8 53.4 77.3 ©77.2 78.0
Female 60.6 48.5 66.7 73.8 76.9
X2 (2 df) 0.7 34.6* 168.2% 6.6 1.0
School Type _
Comprehensive 57.9 47.4 69.7 75.0 75.3
Sec. Modern  56.8 39.3 62.7 68.4 73.3
Grammar 70.7 72.3 88.7 86.3 84.5
Non-maintained 65.9 75.9 89.8 84.9 89.5
X2 (6 4af) 178.6% 763.6% 556.6% 85.8% 62.1%
School Sex
all Boy . 65.8 69.9 56.8 82.7 83.4
All Girl . €4.0 57.4 72.4 77.8 83.0
Mixed 58.0 45.0 68.6 73.2 74.6
X2 (4 4af) 51.6% 379.3% 241.9*% 25.1% 35.6%
School Size
Under 400 58.5 43.0 66.8 70.5 78.2
400-799 61.1 53.5 72.9 76.3 77.9
800-1199 58.8 50.9 72.4 74.9 76.0
Over 1200 60.8 48.4 71.9 - 76.6 77.5
X2 (6 df) 14.2 45.7*% 17.1 6.1 2.1
Region :
1. North 59.4 42.8 65.4. 70.4 74.5
2. Y.& H. 59.0 48.6 69.1 72.6 73.4
3. N.W. 61.7 47.6 69.3 71.17 75.4
4. E. Mid. 54.7 46.2 68.6 74.1 74.1
5. W. Mid. 62.2 48.8 69:8 74.0 76.0
6. E. Ang. 63.8 45.7 €9.2 ©71.2 71.0
7. London 59.2 52.4 72.6 76.7 83.2
8. S.E. 60.5 53.8 75.8 . 79.8 77.2
9. S.W. 54.7 40.2 - 64.4 74.1 76.5
X2 (16 4af) 41.2 79.1* . 79.2% 26.7 31.6
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A26 A27 . A28 A29 ~ A30
Sex .
Male 46.7 65.4 52.4 77.2 73.8
Female 48.0 " 73.5 45.7 73.6 68.4
X2 (2 4f) 4.5 43.7* 17.0 9.9 14.1
School Type _
Comprehensive 45.6 67.8 47.5 74.1 69.7
Sec. Modern . 43.4 62.2 41.0 68.0 64.8
Grammar 54.8 85.2 63.0 86.2 81.7
Non-Maintained 56.2 75.9 63.9 89.8 . 82.1
X2 {6 af) 36.2* . . 116.3% 111.2* -~ 109.2* 76.8%
School Sex
All Boy 52.5 72.6 60.8 85.1 79.1
all Girl 52.8 77.8 51.9 76.8 71.7
Mixed 44.6 66.4 45.8 72.8 69.0
X2 (4 af) 29.7* 40.4* 46.2* | 41.2* 26.6*
School Size
Under 400 48.4 63.7 46.2 73.4 68.5
400-799 47.4 71.1 50.1 77.2 72.3
800-1199 46.8 69.3 47.8 74.1 - 69.2
Over 1200 46.8 67.3 49.8 72.8 71.5
X2 (6 4f) 1.6 11.7 9.0 10.2 8.1
Region : ’ -
1. North 40.5 68.0 41.3 77.7 © 70.4
2. Y.s H. © 43.4 65.7 42,7 . 72.0 63.8
3. NW. - 44.2 67.4 47.6 70.3 66.4
4. E. Mid. 53.2 72.3 42.2 75.5 72.6
5. W. Mid. 46.0 68.7 51.5 75.7 70.3
6. E. Ang. 36.8 66.4 45.6 67.7 70.4
7. London 46.9 70.9 51.6 74.6 70.1
8. S.E. 49.5 70.2 51.6 . 76.1 74.7
9. S.H. 49.3 66.4 45.1 72.4 69.2
x2 (16 af) 26.0 22.4 27.4 20.7 28.3
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B25

B24 B26 B27 - B28

Sex "
Male 63.3 77.8 76.0 42,1 v i76.6
Female 54.6 77.1 72.7 31.7 78.5
X2 (2 df) 28. 3% 0.3 16.3 76.4% 1.9
School Type » . :

Comprehensive 56.6 74.5 73.1 35.6 76.4
Sec. Modern  46.9 73.4 67.9 31.4 71.6
Grammar 79.3 88.0 84.6 46.0 87.2
_Non-Maintained 80.4 89.0 86.9 46.2 88.7
X2 (6 df) 231.0* 92.6* 86.9* 61.4*% 80.4*
School Sex

All Boy 75.7 82.1 83.1 48.0 82.9
all Girl 62.5 83.8 78.5 34.9 82.4
Mixed 54.3 74.8 71.3 34.8 75.0
X2 (4 4af) 92.1* 33.9* 44.5% 43.2* 29,3*
School Size

Under 400 54.0 75.3 65.4 33.2 72.0
' 400-799 60.2 79.1 75.2 37.6 79.6
800-1199 57.4 74.8 74.4 36.7 75.7
Over 1200 60.9 78.1 76.9 37.0 77.5
X2 (6 df) 9.5 21.9 18.6 8.1 18.1
Region o

1. North 49.4 70.0 66.4 31.7 72.9
2. Y.& H. 54.2 73.2 72.9 35.4 76.6
3. N.W. 55.6 78.2 74.7 34.7 72.7
4. E. Mid. 52.5 73.2 71.1 33.6 73.6
5. W. Mid. 57.0 74.3 74.5 40.1 78.2
6. E. Ang. 59.7 79.0 73.2 33.1 81.5
7. London 58.0 78.6 73.8 34.3 78.0
8. S.E. 65.6 79.1 76.4 38.2 79.0
9. S.W. 49.1 78.1 67.0 36.0 75.6
X2 (16 4f) 46.3* 26.3 21.8 16.7

25.2
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B30 c24 c25 c26
-Sex

Male 44.3 45.6 58.9 - _ 90.0 50.5
Female 39.7 45.4 65.6 89.5 49.2
X2 (2 df) 14.0 10.0 . 30.0% 10.2 8.3
School Type

Comprehensive 41.2 44.2 60.8 88.4 46.0
Sec. Modern 38.3 40.8 59.8 86.6 46.6
Grammar 48.4 56.0 70.8 96.1 55.9
Non-Maintained 50.8 52.0 64.9 96.9 59.9
X2 (6 df) 31.0% 45.9*% 37.7* 56.2% 34.1%
School Sex

all Boy 48.3 52.0 62.3 95.4 57.3
all Girl 40.6 49.5 70.8 91.9 50.0
Mixed 41.0 43.0 60.1 87.9 48.0
X2 (4 df) 10.8 20.4 35.1% 35.8% 16.5
School Size

Under 400 41.8 42.2 57.8 85.8 50.6

" 400-799 41.4 45.3 63.1 89.9 50.7
800-1199 44.7 44.8 62.4 90.4 48.8
Over 1200 40.0 48.9 62.2 90.4 48.0
%2 (6 af) 8.7 5.2 13.5 13.8 8.1
Region

1. North 43.5 40.5 63.3 83.5 =511
2. Y.& H. - 39.3 46.9 58.8 87.6 51.8
3. N.W. 43.6 41.3 67.5 90.2 45.3
4. E. Mid. 33.7 41.7 60.1 87.5 46.5
5. W. Mid. 42.5 45.5 57.5 91.2 52.5
6. E. Ang. 41.9 41.9 62.0 91.7 54.5
7. London 40.6 49.3 67.1 90.2 49.0
8. S.E. 45.0 47.5 61.9 89.2 47.5
9. S.W. 33.2 43.8 57.8 88.4 46.2
X2 (16 df) 27.0 22.0 31.2 19.7 15.4
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c27 c28 c29 c30
Sex
Male 29.6 78.6 51.9 50.2
Fgmale 21.5 75.0 53.8 51.7
X“ (2 4f) 32.2% 9.2 1.2 4.2
~ School Type
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
Non-Maintained 33.6 84.3 53.9 72.3
X2 (6 4f) 75.0% . 56.1% 15.4 206.4%
School Sex R .
aAll Boy 37.6 83.9 54.3 62.8
All Girl 22.9 77.4 51.5 60.6
Mixed 23.5 © 75.0 52.9 45.8
X2 (4 af) 52.1% 20.2 1.6 81.7*
School S.ze
Under 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. N.W. 24.4 74.1 50.7 49.4
4. E. Mid. ‘23.0 79.0 52.8 50.9
5. W. Mid. 23.9 75.1 50.6 41,8
6. E. Ang. 28.9 77.7 61.2 43.8
7. London 29.0 81.7 56.7 52.0
8. S.E. 25.8 74.0 52.6 50.4
9. S.W. 24.5 77.3 52.0 45.1
- %2 (16 af) 19.2 27.7 15.9 15.1
*p < 0.0001
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FREQUENCY OF BELIEF RESPONSES IN AGREEMENT WITH PANEL
BY (1) SEX, (2) SCHOOL TYPE, (3) SCHOOL SEX,
(4) SCHOOL TYPE, AND (5) REGION '
ABC31 -  AB©32 ABC33 ABC34 aA35
Sex < '

' Male 79.3 49.3 62.2 56.9 84.9
‘Female 80.8 41.7 56.2 59.0 84.2
x2 (2 af) 20.3* 176.8%* 77.9% 4.7 4.8
School Type .- .
Comprehensive 80.8 43.3 58.6 57.7 . 83.2
Sec. Modern 77.2 36.2 58.3 54.4 8k.7
Grammar 83.6 61.6 63.0 65.6 89.6
Non-Maintained 81.8 v 62.6 » 59.8 60.7 92.6
X2 (6 df) . 45.5% 434, 3% 25.4 76. 3% 36.2%
School Sex :
all Boy - 81.9 58.8 62.6 59.3 87.9
all Girl 80.0 48.0 55.3 60.9 - 85.9
‘Mixed 79.6 41.8 59.4 56.9 83.4
X2 (4 af) © 18.8 189.8* 64.9*% 18.0 8.2
School Ssize
Under 400 77.2 40.8 58.8 - 53.6 83.4
400-799 79.4 . 45.7 58.7 58.3 85.2
800-1199 81.0 48.2 59.2 57.6 . 85.3
over 1200 82.0 43.4 60.9 60.1 82.0
XZ (6 af) 27.9% . 29,.3% 7.9 13.2 5.9
Region
1. North 78.2 40.1 59.2 53.5 82.9
2. Y.& H. 81.1 41.5 55.7 57.2 82.2
3. N.W. ' 76.5 44.1 56.5 57.0 85.0
4. E. Mid. 80.8 38.7 63.8 54.4 85.6
5. W. Mid. 79.5 46.5 61.4 60.0 82.3
6. E. Ang. 83.5 39.7 66.8 59.6 82.4
7.. London 79.7 44.7 55.7 58.3 . 82.0
8. S.E. 81.3 48.0 " 60.4 58.6 85.8
9, S.W. 80.9 40.4 58.2 59.1 . 82.5
x2 (16 af) 29.3 63.8% 41.2 24.1 11.0
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A36 A37 A38 . A39 A40 .
Sex
Male - 77.0 48.6 70.7 38.9 49.4
Female 75.9 53.9 67.7 37.5 40.4
x2 (2 af) 17.8% . © 10.4 13.0 4.5 51.0%
School Type . _
Comprehensive 75.2 52.8 67.3 38.7 45.8
Sec. Modern 71.6 52.8 61.2 35.9 40.0
Grammar 84.6 48.1 82.:& 33.5 50.5
Non-Maintaired 86.1 43.7 . 87.0 40.7 49.7
x2 (6 df) - ‘57.6% 23.0 139.3¢% 44.4% - 31.3*
School Sex - ]
All Boy 82.1 47.5 78.1 40.7 57.1
all Girl 80.7 55.4 72.6 39.3 40.7
- Mixed 74.0 51.1. 66.3 37.3 . 43.2
X2 (4 af) 31.4% ©10.4 37.3% 16.4 49.5%
School Size
Under 400 72.0 53.4 65.2 36.2 38.9
400-799 77.0 48.6 69.0 38.6 44.2
800-1199 77.2 55.4 69.5 38.4 45.9
Over 1200 76.1 51.5 71.6 37.9 48.8
x2 (6 af) 9.6 15.2 7.2 5.4 11.3
Region
1. North 72.1 53.8 64.4 33.6 39.7
2. Y.& H. 72.4 51.6 57.9 . 37.6 38.2
3. N.W. 74.5 57.6 63.2 39.9 40.8
' 4. E. Mid. 73.6 48.2 63.3 33.8 42.8
5. W. Mid. 78.6 . 52.1 . 67.2 42.2 45.6
6. E. Ang. 72.8 47.2 68.8 35.2 49.6
" 7. London 78.4 55,5 69.7 43.7 46.3
8. S.E. : 77.3 46.9 74.8 37.0 49.7 -
9. S.W. 74.1 54.4 73.8 31.9 45.8 -
x2 (16 df) 27.9 26.3 51.7* 35.3 26.3
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a4l a42 a43 244 A45
Male 20.9 78.1 62.0 84.0 52.5
Female 23.2 78.0 56.9 83.9 60.7
X2 (2 ag) 93.7* 2.7 10.2 0.0 51.5%
School Type
Comprehensive 22.0 76.7 59.2 82.7 56.5
Sec. Modern 21.3 71.8 53.6 79.1 56.4
Grammar 24.0 89.5 68.4 91.8 59.0
Non-Maintained 22.2 86.4 68.5 93.8 54.0
X2 (6 4f) 89.4* 88.3% 50.7% 73.6% - 5.7
School Sex
aAll Boy 17.9 83.3 66.1 89.1 51.2
all Girl 25.5 82.1 59.6 87.4 58.9
Mixed 22.2 75.5 58.0 8l.8 57.1
X2 (4 4f) 71.3% 27.3% 20.8 28.3% 15.2
School Size
Under 400 23.4 75.5 52.4 83.8 58.7
400-799 21.5 77.9 59.5 83.7 56.3
800-1199 21.5 78.6 62.6 84.1 55.6
Over 1200 24.1 78.0 58.9 84.4 57.4
X2 (6 4f) 10.4 2.9 12.5 2.7 2.2
Region
1. North 15.0 73.7 63.0 80. 5 62.8
2. Y.& H. 25.1 76.2 58.6 83.8 58.7
3. N.W. 19.3 75.2 60.7 81.5 55.8
4. E. Mid. 18.3 70.9 57.6 81.2 56.5
5. W. Mid. 23.8 76.5 58.4 84.6 53.1
6. E. Ang. 21.6 78.4 55.2 82.4 62.4
7. London 25.3 80.6 57.1 82.8 54.8
8. S.E. 24.8 80.2 59.9 84.8 54.5
9. S.W. 12.6 78.0 53.0 81.8 62.6
X2 (16 af) 46.1% 20.4 11.0 19.7 i7.5

O
ERIC 299




282

. B35 B36 B37 B38 B39
Sex ) :
Male 41.6 56.9 84.8 32.5 76.6
Female 35,2 60.4 84.5 . 50.4 75.1
X2 (2 ag) 41.2* 10.8 4.6 55.3#% 1.2
School
Comprehensive 37.1 58.2 e 84.4 46.% 75.4
-Sec. Modern 40.4 56.3 80.4 39.9 75.4
Grammar. 38.7 , 61.7 9l1.2 50.7 75.6
Non-Maintained 38.5 63.5 90.2 46.3 | 80.4
x2 (6 4af) 11.1 23.8 44.1* 23.9 7.5
School Sex
All Boy 41.3 58.4 88.3 35.2 77.4
All Girl 37.8 58.8 85.2 54.6 76.3
Mixed 38.0 58.5 83.5 43.6 75.3
x2 (4 af) 5.2 5.0 9.0 38.5% 2.9
School Size
Under 400 38.4 58.4 83.0 41.4 78.9
400-799 40.7 59.0 84.9 43.9 74.8
800~1199 36.6 56.4 84.2 45.8 76.5 -
Over 1200 35.1 60.5 85.0 48.2 75.7
X2 (6 af) 9.2 10.1 5.9 5.9 6.1
Region
1. North . 39.7 56.9 85.3 40.9 6.6
2. Y.& H. 37.3 57.8 83.9 45.4 73.1
3. N.W. 37.6 56.0 83.2 © 50.1 77.3
4. E. Mid. 37.7 62.9 80.4 40.2 75.4
5. W. Mid. 37.0 60.1 87.4 40.9 73.2
6. E. Ang. 43.9 56.9 84.6 39.0 76.4
7. London 39.5 56.8 83.1 43.8 76.1
8. S.E. 38.8 58.1 84.6 48.2 76.2
9. S.W. . 38.9 57.2 82.3 42.6 79.4
X2 (16 af) 17.2 16.7 11.8 32.7 18.2
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B40 B4l B42 B43 B44
Sox
Male 1 46.7 73.1 84.9 '58.3 70.0
Femmale 51.5 70.9 88,2 62.6 68.5
X2 (2 af) 11.1 2.0 9.2 19.5% 4.0
School Type
Comprehensive 51.7 70.9 86.1 60.6 70.1
Sec. Modern.  47.3 63.2 81.3 59.8 64.6
Grammar 48.3 86.7 93.2 60.9 75.4
Non-Maintained 45.6 84.7 96.3 61.2 70.6
X2 (6 4f) 11.3 133.9* 78,0% 1.5 27.0%
School Sex
All Boy 44.8 78.6 90.6 '56.6 71.0
All Girl 54.0 76.9 89.6 64.4 72.4
Mixed 48.9 69.2 84.8 60.3 67.9
X2 (4 4f) 13.6 31.4*% 22,7* 10.3 6.7
School Size
Under 400 51.7 67.0 84.1 62.7 62.4
400-799 45.9 71.9 86.9 60.8 69.1
800-1199 50.9 72.3 85.7 58.6 69.9
Over 1200 54,7 74.5 88.5 61.0 72.0
x2 (6 af) 18,9 12.6 7.1 5.7 11.4
Region
1. North 47.4 66.8 83.4 6.8 66.8
2. Y.& H. 54.7 68.6 85.2 66.0 68.6
3. N.W. 51.2 72.9 86.0 59.2 68.8
4. E. Mid. 45.8 65.8 84.4 59.3 66.7
5. W. Mid. 47.1 72.3 85.8 56.8 68.7
6. E. Ang. 50.4 75.4 86.9 61.8 64.2
7. London 51.7 73.7 88.7 62.7 7.7
8. S.E. 49.5 72.5 86.3 60.2 72.2
9. S.W. 46.1 64.9 81.9 57.8 65.2
%2 (16 af) 21.2 26.2 16.5 22,2 16.1

O
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B45 c35 c36 c37 c3s
Sex
Male 62.9 36.2 63.3 59.6 68.4
Female 53.5 34.3 71.2 49.2 59.9
X2 (2 af) 34.8% 15.0 - 123.6% 44.2% 29.1%
School Type v
Comprehensive 57.1 33.0 - 67.0 51.9 64.4
Sec. Modern 46.1 27.4 65.1 45.2 58.0
Grammar 76.3 51.9 71.7 . 71.1 74.5
Non-Maintained 75.5 48.4 68.6 71.9 70.8
X2 (6 arf) 185.1* 122.6* 26.8 158.8%* - ' 53.8%
School Sex ‘
All Boy 70.1 46.5 63.9 70.0 71.9
All Girl 63.4 40.0 76.8 55.7 61.8
Mixed 54.1 31.5 65.5 50.6 . 63.0,
x2 (4 4af) 58.9% 76.9*% 65.5% 75.2% 17.9
School Size
Under 400 54.3 34.1 66.7 48.0 57.3
. 400-799 57.4 35.1 66.9 55.0 63.9
800-1199 59.9 37.4 67.5 54.9 67.7
Over 1200 59.8 33.1 68.1 55.5 63.4
X2 (6 Af) 7.3 4.8 2.9 15.9 13.2
Region
1. North _ 51.8 29.1 68.8 _ 46.8 64.0
2. Y.& H. 52.3 31.1 67.4 46.3 61.6 .
3. N.W. '~ 58,5 31.9 69.6 53.2 65.0
4. E. Mid. 54.3 32.5 64.2 50.9 64.2
5. W. Mid. 56.1 37.2 65.9 55.5 83.3
6. E. Ang. 59.0 36.4 71.9 60.3 61.2
7. London 55.1 38.0 68.9 55.2 66.3
8. S.E. 64.8 34.3 66.7 55.4 64.9
9. S.W. 50.0 35.0 61.7 49.1 56.7
X2 (16 af) 48.5% 17.7 14.2 21.2 14.3
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€39 c40 c41 c42 c43
Male 59.4 "34.9 - 70.4 61.4 62.7
Female 44.9 . 44.0 67.6 67.6 48.4
X2 (2 af) 95.5% 30.8¢% 3.5 16.3 74.3%
School Type
Comprehensive 50.4 37.9 66.9 64.0 54.7
Sec. Modern 45.5 38.6 65.3 60.0 52.8
Grammar 63.7 42.8 80.3 73.1 £81.0
Non-Maintained 67.0 44.8 74.8 3.2 Bi.2
X2 (6 af) '~ 80.8*% . 9.6 48.5* 34.8% 6.2
School Sex
All Boy 67.7 35.8 73.7 66.8 65.6
all Girl 51.5 47.7 70.7 70.9 47.6
Mixed 48.9 38.1 67.6 62.4 55.4
X2 (4 4af) 73.3% 24.9% 10.0 17.8 T 37.7%
School Size
Under 400 48.8 39.8 68.7 53.4 55.0
400~799 52.9 39.1 69.3 64.5 55.9
800-1199 52.4 40.3 69.0 64.7 55.2
Oyer 1200 51.9 39.0 68.7 67.3 55.6
X“ (6 af) 5.2 1.4 6.7 8.3 S2.1
Region
1. North 50.4 40.1 ", 69.6 61.0 53.4
2. Y.& H. 48.9 40.4 65.3 57.3 54.4
3. N.W. 49.5 41.2 65.8 65.8 55.8
4. E. Mid. 48.3 33.5 73.3 65.9 51.1
5. W. Mid. . 49.6 38.2 65.9 62.4 56.2
6. E. Ang. 54.5 39.7 78.5 66.1 49.6
7. London 50.1 45.5 67.4 70.9 53.7
8. S.E. 54.0 35.7 69.6 65.0 57.6
. 9. S.W. 51.6 37.7 . 70.4 61.4 55.4

X2 (16 df) 11.4 25.2 26.4 29.0 11.9

[
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c44 c45
Sex -
Male 55.4 50.3
Female 55.4 48,2
x2 (2 af) 47.3+* 6.4
School Type
Comprehensive 55.9 47.6
Sec. Modern 51.0 44.2
Grammar 60.2 58.9
Non-Maintained 61.7 .59.4
x2 (6 4f) 41.6* 48.7*
School Sex
All Boy 59.2 57.4
All Girl 60.2 51.2
Mixed 53.3 46.9
x2 (4 ag) 24,2% 28.3%
Echool Size .
Under 400 50.1 49.3
490-79¢ 55.3 29.3
800-1199 56.3 49.4
Over. 1200 . 57.2 49.0
x? (6 df) 6.3 2.6
Rez_i.o -
1. North 46.0 - 44.3
2. Y.s H. 54.4 . 39.5
3. N.W. 55,2 49.0
4. E. Mid. 55.0 47.4
5. W. Mid. 57.5 48.7
6. E. Ang. 55.4 58.7
7. London 58.4 51.0
8. S.E. 54.6 51.1
9. S.W. 52.9 - 46.9
X2 (16 df) 24.5 29.6
* p € 0.0001
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APPENDIX H

© Multiple Regression Computer Printouts

Selected portions of printouts are presented

from regression analyses conducted on. the

{three parts of Forms A, B and C.
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