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16. Introduction to Literacies

16.1 Importance of literacies

In this literature review we are defining “literacy” very broadly to include the knowledge
and skills required to foster Gross National Happiness (GNH). Thus, in relation to the
Bhutanese populace as well as society in general, we are asking: what do we need to learn
and to know in order to live healthy lives; have decent jobs; participate actively in our
communities, in cultural activities, and as citizens; and understand the world in which we
live? We are also concerned to explore whether learning outcomes of an educated
populace are effectively translated into desired social outcomes that reflect GNH values
and principles.

It is worth repeating here that in order to answer practical questions like these, and for
this lengthy literature review to be a useful resource in the years ahead for creating a
GNH-based educational system, we clearly need to define what we mean by “GNH
values and principles.” For the purposes of this literature review we have adopted the
following broad definition, while acknowledging that this is a working definition that will
be refined in consort with the Bhutanese in the future :

GNH values and principles, as reflected in a GNH-based educational system, are
understood to include:
* adeep and genuine understanding of and care and respect for nature, for others, and
for Bhutan's profound and ancient culture;
* the critical capacity to understand and see reality clearly and to see through
deception; and
* the ability to manifest these qualities in action and behaviour in order to benefit
Bhutan and the world, to develop the economy in a sustainable and socially
responsible way, and to be "good citizens" who can act effectively to improve
wellbeing.

This is not intended as a comprehensive or authoritative definition by any means. Nor is
it the function of the compilers of this literature review to pronounce on such an
important matter. For the purposes of this literature review, however, it is necessary to
have some approximate reference points like the definition above in order to identify
educational approaches that appear to be consonant with GNH values and principles, and
in order to consider potential indicators and measures of success for a GNH-based
educational system.

In the following chapters we explore—among other key literacies—knowledge of the
natural world, of science, and of ways of learning about, understanding, and living in the
natural world that rely on and also go beyond the rational, scientific approach. Because
GNH principles define wellbeing outcomes to include the wellbeing of future
generations, one core theme and question of the following chapters is: are Bhutanese
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learning what they need to know in order to live sustainably and to ensure the wellbeing
of future generations? We also ask: what do Bhutanese need to know in order to live
healthy lives, to participate actively in their communities, and to be informed citizens,
and how effective are present learning systems in transmitting this knowledge?

In order to answer such questions, we need to be able to examine lifelong learning levels
of understanding and knowledge in the populace in areas such as ecology, Indigenous
knowledge, science, health, citizenship, multiculturalism, the media, statistics, and the
arts. In short, to determine how educated the Bhutanese (or any) populace actually is
requires a far more profound and wide-reaching analysis than is possible through
conventional education indicator assessments of school and university enrolment,
graduation rates, and standardized test results. Because of the lack of data needed to
assess educated populace levels in Canada, we have recommended that a new Canadian
Knowledge Survey be developed to collect these data.

Thus, the following review is especially concerned with measures of specific literacies
that could be included in such a knowledge survey and applied to an educated populace
assessment—which also could imply the types of curricula needed in schools. Most of the
information provided in the chapters below is from Western sources, and although some
of it may not be specifically relevant to Bhutan, most of the information does have global
implications. It is hoped that the information may be of interest to Bhutanese educators
working to infuse GNH values and principles into the Bhutanese educational system.

Albert Tuijnman of Stockholm University advises that lifelong learning evaluations need
to take a large, holistic perspective: “Multiple indicators organised in a multilevel
framework—and hence multiple information sources—are required for the monitoring of
progress towards the implementation of life-long learning for all.”' Tuijnman notes that
the most important information gap is the lack of data on multiple learning outcomes, and
that new measurement instruments are required:

To be able to steer in this new role government will need access to information
not hitherto supplied by the statistical system. [...] In order to monitor progress in
life-long learning governments require new information on learning outcomes,
information that goes well beyond indirect measures based on qualifications
conferred by the education system. Information on educational attainment does
not suffice as a measure of human capital stock, given that people continue to
learn beyond schooling. The knowledge and skills that are acquired at work and
elsewhere are not normally reflected in conventional measures of educational
attainment. In comprehending the full extent of the learning efforts made by
people of all ages, account must be taken of the fact that learning is a defining
characteristic of all human activity. The learning that goes on in schools, colleges

' Tuijnman, Albert. "Measuring the Impact of the New Economy on Education Sector Outputs." Paper
presented at the "Official Statistics and the New Economy" Conference, London, August 27 - 29, 2002,
Institute of International Education, Stockholm University; accessed March 2005; available from

http://www.statistics.gov.uk/iaoslondon2002/contributed papers/I[P_Tuijnman.asp. p. 13.
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and universities, adult education centres and employer-sponsored training is only
a part, albeit an important one, of the total learning effort of the population. [...]

In addition to this, a large challenge for the statistical system is to extend
measurement along the life-wide axis of life-long learning. This will require
moving beyond the formal, institutional setting and into the unchartered terrain of
non-formal learning at work and informal learning in daily life. Because learning
pathways are individually defined and because adults—as opposed to school
children—are a non-captive population, this will require the development of new
measurement instruments combined with a labour force or household survey
approach to data collection.’

Literacy involves more than individual knowledge and behaviours. UNESCO notes that
“we must face the challenge of creating literate societies, not just making individuals
literate.” The United Nations endorses the view that “there are many practices of literacy
embedded in different cultural processes, personal circumstances and collective
structures.” Referring mainly to basic literacy, but also to literacies in multiple domains,
UNESCO notes:

The plurality of literacy refers to the many ways in which literacy is employed
and the many things with which it is associated in a community or society and
throughout the life of an individual. People acquire and apply literacy for different
purposes in different situations, all of which are shaped by culture, history,
language, religion and socio-economic conditions. The plural notion of literacy
latches upon these different purposes and situations. Rather than seeing literacy as
only a generic set of technical skills, it looks at the social dimensions of acquiring
and applying literacy. It emphasizes that literacy is not uniform, but is instead
culturally and linguistically and even temporally diverse. It is shaped by social as
well as educational institutions: the family, community, workplace, religious
establishments and the state. Constraints on its acquisition and application lie not
simply in the individual, but also in relations and patterns of communication
structured by society. Numerous examples from the critical literature on the
diverse social practices of literacy substantiate this view of literacy as essentially
situational, yet dynamic.’

U.S. educator J.L. Lemke also emphasizes the interdependent nature of literacies, which
he describes as social practices that link people and society.® He points to the importance

* Ibid. pp. 5, 6,9

3 United Nations Educational, Scientific, and Cultural Organization (UNESCO). The Plurality of Literacy
and Its Implications for Policies and Programmes, Paris, UNESCO Education Sector Position Paper, 2004;
accessed January 2006; available from http://unesdoc.unesco.org/images/0013/001362/136246e.pdf. p. 15.
*Ibid., accessed. p. 1.

> Ibid., accessed. p. 5.

% Lemke, J.L. "Metamedia Literacy: Transforming Meanings and Media," in Handbook of Literacy and
Technology: Transformations in a Post-Typographic World, ed. Reinking, D., M.C. McKenna, L.D. Labbo
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of informal, lifelong learning, as well as to the contextual knowledge needed for learning
to occur, and argues that literacies cannot be adequately analyzed as simply what
individuals do. Rather, we need to understand literacies as “larger systems of practices
that hold a society together.”’

[L]iteracies provide essential links between meanings and doings. [...] They also
provide a key link between self and society: the means through which we act on,
participate in, and become shaped by larger ‘ecosocial’ systems and networks.
[...] It is no longer sufficient to imagine that societies are made up of isolated
human individuals, tentatively linked by voluntary social contacts, with individual
and autonomous ‘minds’ somehow dissociated from the material world. [...]
Literacies are always social: we learn them by participating in social relationships;
their conventional forms evolved historically in particular societies; the meanings
we mal;e with them always tie us back into the fabric of meanings made by
others.

Lemke argues that in order to be literate, having only basic knowledge is not enough.
Also important is having a deeper understanding of the contexts within which the literacy
domain operates, which leads one to a broader understanding of the meaning of the given
literacy. He provides a very simple and personal example of understanding a cricket
match:

Literacies are legion. Each different register, genre, or discourse formation is the
product of some particular subcommunity going about its special business. Being
a native speaker, knowing the grammar, checking the dictionary, is not enough to
understand the texts of these specialized communities as their members
understand them, unless we also know their contexts of use. Broadcast accounts
of cricket test matches are mostly incomprehensible to me even with a
rudimentary knowledge of terms and rules and an hour or two watching; even
when watching a match as I hear the commentary. I'm not sufficiently a member
of this community, don't have enough experience, haven't heard enough
commentaries, seen enough matches, understood the strategies of the game, the
culture of this community. It's no different if you pick up a research article on
quantum cosmology or biotechnology development, or a technical report on
needed equipment repairs in an electrical generating station, or a Japanese
‘manga’ comic book. It doesn't matter if the medium is voice or video, diagram or
text. What matters is knowing how to make meaning like the natives do.’

and R.D. Kieffer, 283-301. Mahwah, New Jersey: Erlbaum, 1998, accessed November 2005; available from
http://www.schools.ash.org.au/litweb/page500.html. p. 1.

" Ibid. p. 6.

¥ Ibid. pp. 1, 4.

? Ibid. pp. 4-5.




GPIlAtlantic

16.1.1 Criteria for literacies

In 1997, in order to develop a framework to serve as a guide for assessments and
indicators of key competencies among young people and adults, the Organisation of
Economic Co-operation and Development (OECD) initiated an interdisciplinary program
to identify “key competencies” that are “necessary for individuals to lead an overall
successful life, and for society to face the challenges of the present and the future.”"
OECD emphasizes that competence levels provide a strong rationale for lifelong learning
and adult education, since competencies can only be developed gradually from childhood
into adulthood.'' In 2003, after extensive and multidisciplinary consultations, the
program, called DeSeCo—Definition and Selection of Competencies: Theoretical and
Conceptual Foundations, released its final report.'

In the DeSeCo report, OECD makes a distinction between competence and skill:

A competence is defined as the ability to successfully meet complex demands in a
particular context. Competent performance or effective action implies the
mobilization of knowledge, cognitive and practical skills, as well as social and
behavior components such as attitudes, emotions, and values and motivations. A
competence—a holistic notion—is therefore not reducible to its cognitive
dimension, and thus the terms competence and skill are not synonymous. "’

The OECD further defines key compentencies as those that contribute to a “well-
functioning society”:

Key competencies are defined by the demands of modern life and conceptualized
as contributing to a successful life and a well-functioning society, as expressed by
universal values such as respect for human rights, integrated economic,
environmental, and social development, and democratic processes.'*

The DeSeCo program identifies three criteria for competencies that are sufficiently broad
to enable their use in a variety of contexts, and stresses that the specific nature of

competencies are shaped by cultural, situational, and other contextual factors:

Key competencies:

' Rychen, D.S., and L.H. Salganik. Definition and Selection of Competencies: Theoretical and Conceptual
Foundations (DeSeCo). Summary of the Final Report: Key Competencies for a Successful Life and a Well-
Functioning Society, Organisation for Co-operation and Development (OECD), 2003; accessed January
2006; available from http://www.portal-stat.admin.ch/deseco/deseco_finalreport summary.pdf. p. 2.

"' Ibid., accessed.

"2 Rychen, D.S., and L.H. Salganik, eds. Key Competencies for a Successful Life and a Well-Functioning
Society. Gottingen, Germany, Hogrefe & Huber Publishers, 2003.

" Rychen, and Salganik. Definition and Selection of Competencies: Theoretical and Conceptual
Foundations (DeSeCo). Summary of the Final Report: Key Competencies for a Successful Life and a Well-
Functioning Society, accessed. p. 2.

" Ibid., accessed. p. 3.
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* contribute to highly valued outcomes at the individual and societal level

* are instrumental for meeting important, complex demands and challenges
in a wide spectrum of contexts

e are important for all individuals'

In this literature review, we use the OECD criteria for competencies within the multiple
literacies presented, and more specifically define these criteria on the basis of the main
criterion of an educated populace as proposed by John McMurtry, and discussed in
Chapter 1 of this literature review. McMurtry formalizes a “principled ground,” which
can be applied as a criterion to formal, nonformal, and informal education, as follows:

The principled ground and criterion of education that has been proposed is: those
processes of the society that enable learning which is not instrumental to a non-
learning goal such as private profit, sectarian belief, or other ulterior purpose that
does not enable a more inclusively coherent understanding of human and natural
phenomena. '°

In applying the principled ground to informal learning, McMurtry argues that learning or
lack of knowledge in matters of gender, race, cultural tolerance, ecological awareness,
corporate responsibility, and so on can all be evaluated on the basis of this criterion:

All of these are forms of understanding express educational attainment or lack of
it insofar as they enable a more inclusively coherent understanding of human and
natural phenomena. The same principle holds across all spheres, and allows us to
include these very important forms of understanding as far as we are able in a
consistent manner. For example, sexism or racism score very badly on the
criterion of education, and [the principled ground] explains exactly why. Both are
incoherent in principle and non-inclusive in what they take into account as fact
and as value. The same is true of ecological or corporate irresponsibility.
Consistent and exact principled grounds enable us to identify attainments,
shortfalls, and trends across informal and formal education spheres as far as is
logistically feasible. In all cases, the prior state of the sphere in question can
provide a basic reference body from which to evaluate or measure an educated
populace.'”’

Therefore, the criteria for competencies in the various literacies presented here is that
they “enable a more inclusively coherent understanding of human and natural
phenomena,” as per McMurtry, and “contribute to highly valued outcomes at the
individual and societal level,” as per OECD. Additional criteria for valued outcomes
specifically involve the sustainability of ecological processes, as well as outcomes based
on values of collectivity—or the interdependent nature of reality—as defined by C.A.

" Ibid., accessed. p. 3.

' McMurtry, John, Professor of Philosophy, University of Guelph, personal communication with Karen
Hayward, Reviewer comments, email correspondence, July 27 and August 23, 2006.

' Ibid., personal communication.




GPIlAtlantic

Bowers in Chapter 5 of this literature review. All of these criteria appear to resonate with
the broad definition of GNH values and principles, as reflected in a GNH-based
educational system, that we have taken for the purpose of this literature review and as
reiterated above.

Within the various literacies, we have also included critical thinking skills as important
competencies for an educated populace to develop. Again, this is an important aspect of a
GNH-based educational system, which includes the critical capacity to understand and
see reality clearly and to see through deception. As McMurtry argues: “Human learning
in the species sense develops in proportion to the extent that this critical intelligence is
able to flourish.”'®

The OECD also notes that “recalling accumulated knowledge, thinking abstractly, and
being well socialized are not sufficient [...] to meet the multifaceted demands of modern
life in a responsible way.”'” Rather, reflectivity, which the OECD defines as “a critical
stance and reflective practice,” was named as the “required competence level.”** The
OECD continues:

Thus, reflectivity represents a transversal characteristic of key competencies. The
development of the identified key competencies and the underlying level of
mental complexity does not presuppose either a very high degree of cognitive
skills or a high level of education, but requires an overall development of critical
thinking and a reflective, integrated practice based on formal and informal
knowledge and experience in life.*'

Bhutanese leaders have stressed that an educational system based on GNH values and
principles would be committed to fostering the types of critical reflection that McMurtry,
Lemke, OECD, and UNESCO point out are necessary for an educated populace, as well
as the principled ground that enables an inclusive understanding of human and natural
phenomena as a learning goal, divorced from goals such as those of private profit and
sectarian beliefs that do not have learning in the broadest sense as their primary focus. In
addition, it is recognized that an education based on an understanding of GNH must be
translated into action and social outcomes that foster an inclusive, healthy, and
sustainable society.

'8 McMurtry, John "The History of Inquiry and Social Reproduction: Educating for Critical Thought,"
Interchange, vol. 19, no. 1, 1988: 31-45. p. 33.

' Rychen, and Salganik. Definition and Selection of Competencies: Theoretical and Conceptual
Foundations (DeSeCo). Summary of the Final Report: Key Competencies for a Successful Life and a Well-
Functioning Society, accessed. p. 4.

% Ibid., accessed. p. 4.

! Ibid., accessed. pp. 3—4.
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16.2 Dimensions of cultural literacy

The promotion of culture is one of the four GNH pillars, and has been called by his
Excellency Jigmi Y. Thinley, the Honorable Prime Minister of Bhutan, “the principle
driver of happiness.” A report from a conference organized in part by UNESCO, titled
Culture Counts: Financing Resources and the Economics of Culture in Sustainable
Development, summarizes the contribution of culture to sustainable development, and
appears to reflect GNH values:

We must [...] envision development in terms that encompass cultural growth and
community well-being. Thus purely economic opportunities must be reconciled
with meanings and values—including non-use values. Once this is recognised,
then poverty of spirit, of belief and of expression are bound to be perceived to be
as debilitating as poverty of goods. By the same token, the safeguard of cultural
diversity is as important as the achievement of economic self-sufficiency.”

In the education literature, the term “cultural literacy” is often used to indicate what the
population needs to know about its culture or society—which captures only part of what
is included in the GNH culture pillar. U.S. analyst P.L. McLaren notes that cultural
literacy is at the centre of the debate in Western society about what is necessary for
people to know to be informed and educated citizens.> McLaren divides this view of
cultural literacy into two types: prescriptive and pluralistic.>* The first is a response to the
need for “excellence” in education, and calls for all students to know a stock body of
knowledge, or “core knowledge.” The second refers to the importance of understanding
multicultures and appreciating diversity. McLaren makes the following distinction:

Two radically different positions characterize cultural literacy. The first advances
the establishment of a cultural index or a cultural canon of literacy works
prescribed for all students. [...] The second advocates using the language
standards and cultural information students bring into the classroom as legitimate
and important constituents of learning. [...] Both of these orientations reflect an
understanding of literacy which incorporates, along with the mastery of technical
skill, the explicit recognition of the importance of some form of shared cultural
knowledge.”

According to McLaren, prescriptive cultural literacy is often monocultural and specifies
the content that should be mastered in order for people to be able to assimilate into the
mainstream structures of society. McLaren notes that in the U.S. prescriptive cultural

*? Culturelink. "The Role of Culture in Development." Paper presented at the Heart of Florence Conference:
Culture Counts: Financing Resources and the Economics of Culture in Sustainable Development,
November, 1999, Government of Italy and the World Bank with the co-operation of UNESCO; accessed
October 2005; available from http://www.culturelink.org/review/29/c129un.html.

> McLaren, P. L. "Culture or Canon? Critical Pedagogy and the Politics of Literacy," Harvard Educational
Review, vol. 58, 1988: 213-234.

** McLaren. "Culture or Canon? Critical Pedagogy and the Politics of Literacy."

* Ibid. p. 213-215
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literacy often is the language of the economic and political elite. Pluralistic cultural
literacy, by contrast, calls for learning content that reflects the diversity of the U.S.
culture, and thereby tends to challenge the Anglo-centric beliefs and practices—or “silo-
thinking”—that often characterize mainstream U.S. educational institutions.*

Both dimensions of cultural literacy are explored in this section of the literature review—
Part IV, which is concerned with learning outcomes in a variety of areas. We look at the
second type of cultural literacy—multicultural literacy—in Chapter 25. The remainder of
Part IV is concerned primarily with what might be considered a body of “core
knowledge,” and is an attempt to assess what the public needs to know to enhance
wellbeing and create a sustainable society.

Some of the “core knowledge” reviewed is applicable to all societies, including
Bhutanese and Canadian. For example, if health is considered a wellbeing outcome, then
health literacy describes the types of core knowledge necessary to promote health—such
as knowing that physical inactivity, high-fat food, and smoking are associated with higher
rates of heart disease. This knowledge is a first step towards developing healthy
behaviours, as well as towards developing a society that fosters positive social
determinants of health. On the other hand, some of the “core knowledge” reviewed
relates more specifically to the Canadian populace and is presented here only as an
example of core knowledge. The Bhutanese may have different needs in relation to some
of the literacies reviewed—which we cannot presume to identify—and thus, will require
resolutions that are more in-line with their specific cultural situations.

However, the description of core knowledge in this literature review goes beyond
McLaren’s own definition of “prescriptive cultural literacy,” particularly in so far as a
key focus here is on sustainability, rather than on assimilation into the mainstream
structures of society. In addition, the knowledge and language that comprise the body of
“core knowledge” considered in Part IV are not particularly those of the economic and
political elite. In sum, we have considerably broadened McLaren’s notion of “core
knowledge” and “prescriptive cultural literacy,” though the terms are still seen to be
useful in assessing what an educated populace needs to know in order to enhance
wellbeing and sustainability.

The following section on prescriptive cultural literacy, or core knowledge, discusses
some of the controversies in establishing what constitutes a body of “core knowledge.”
The remaining chapters in this section explore key areas of knowledge that analysts have
identified as important for the populace to know in order to enhance societal wellbeing
and sustainability. Within each of these “literacies,” we have looked at some key aspects
of core knowledge that have been identified in each area, and at some measurement
possibilities for understanding the extent and penetration of this knowledge in the
populace.

26 Ibid.
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It must be emphasized that there is no pretence that the literacies described in the
following pages represent a comprehensive assessment of what the Bhutanese populace
needs to know in order to be considered “educated.” Rather the literacies can be
considered as “markers” or “indicators” of an educated populace. In other words, it is
reasonable to consider a populace “educated” if it can read, write, and do basic math; if it
has a reasonably high level of understanding about health issues, science, the
environment, its own and other cultures and histories; if it can analyse the meaning of
statistics, and how the media presents information; if it knows enough to make informed
decisions when voting, and so on. We have labelled these kinds of knowledge “literacies”
in their various fields.

There is much else—including knowledge of considerable importance and specifically
related to GNH values and principles—than an educated person might need to know that
is not considered in the following pages. However, based on the available literature, the
literacies described in the following pages can be considered as reasonable markers of an
educated populace, and can therefore provide a basis for development of indicators of
learning outcomes. In other words, if a small number of indicators could be developed for
each of the literacies described below, it might then be possible to combine or aggregate
these indicators to provide a basic evaluation of the extent to which educational processes
have succeeded in providing Bhutanese with the education needed to contribute to their
own wellbeing and that of their children. It will be recalled that learning outcomes are
one of the key elements of the recommended framework for an educated populace
presented earlier in Chapter 1.2, and so the following exploration seeks to assess the
potential for indicators in this particular area through the concept of “literacies” described
here.

Unfortunately, as we shall see, in Canada and internationally there is presently very little
data available—aside from measures of basic literacy and numeracy—on which to base
valid indicators of public knowledge in important areas like science literacy, ecological
literacy, civic literacy, and health literacy. There are some survey instruments and
numerous ad hoc public opinion surveys that have attempted to assess aspects of public
awareness on key issues, which we reference and discuss in this section on literacies, and
which might be used at least on an interim basis as proxies for knowledge in some areas.
However, many researchers are working to develop more systematic and research-based
knowledge surveys in their particular areas; areas that could eventually form the basis of
a more comprehensive public knowledge survey. Such a survey could begin to provide
the data needed for an assessment of an educated populace by reporting effectively on the
knowledge levels of the populace.

The need for such a new national survey in Canada became increasingly apparent in the
course of conducting the initial research on which this literature review is based.
Therefore, a proposal was formulated by the authors to develop the template for such a
new Canadian Knowledge Survey, incorporating the best of the existing survey and
measurement tools uncovered by the research. Unfortunately, funding for this task could
not be secured in the time available, but the authors of this literature review strongly
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recommended that such a comprehensive Canadian Knowledge Survey be developed in
the very near future.

The Bhutanese might also be interested in developing such a public knowledge survey
that would provide data for an assessment of an educated populace. Taking a long-term
view of the development of the GNH-based Bhutanese educational system, a public
knowledge survey might provide the data needed to assess learning outcomes for the
Bhutanese educated populace in a consistent way over time, and particularly to assess
whether the Bhutanese public is become more or less knowledgeable in key areas
associated with GNH.

16.3 Core knowledge
16.3.1 Prescriptive cultural literacy

As noted above, prescriptive cultural literacy is often used to indicate what the population
needs to know about its culture or society—which is referred to as “core knowledge.”*’
The word culture is derived from the Latin verbs colere; colo; colui; cultus and the noun
cultura.® Tt originally meant both the cultivation and taming of inner nature—of mind
and soul, cultura animi—and of outer nature—agri-culture. In the nineteenth century, the
idea of culture in Western societies became that of “high culture,” or the manners,
excellent taste, and social graces in which the elite and well-educated were rigorously
trained.” At that time, culture, which also included the arts and intellectual life, was the
idea of a standard of perfection and the best that had been expressed in the world.*® As T.
C. Guy notes, this idea was dominant until the 1960s, when a new definition emerged that
emphasized “the totality of socially transmitted behavior patterns, arts, beliefs,
institutions, and all other products of creativity.”'

According to Hooper-Greenhill, cultural literacy from the traditional perspective is
problematic:

From a traditional point of view, ‘learning’ is understood as synonymous with
‘scholarship’ or ‘knowledge’. From this perspective, ‘learning’ is a result or

2" K osmoski, Georgia J., Geneva Gay, and Edward L. Vockell. "Cultural Literacy and Academic
Achievement," Journal of Experimental Education, vol. 58, no. 4, 1990: 265-272.

** Budin, Gerhard. "Theory and History of Culture," in Encycopedia of Social Sciences and Humanities:
Culture, Civilization and Human Society in Encyclopedia of Life Support Systems (EOLSS), ed. Arlt,
Herbert and Donald G. Daviau. Oxford, U.K.: Developed under the Auspices of the UNESCO, EOLSS
Publishers, 2004, accessed June 2005; available from
http://www.eolss.net/eolss_samplechapters C04.aspx. p. 3.

** Guy, Talmadge C. "Culture as Context for Adult Education: The Need for Culturally Relevant Adult
Education," New Directions for Adult and Continuing Education, vol. 82, no. Summer, 1999: 5-18.

%% Eagleton, Terry. The Idea of Culture, Oxford, U.K.: Blackwell Publishers, 2000.

3! Guy. "Culture as Context for Adult Education: The Need for Culturally Relevant Adult Education." p. 7.
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product rather than a process. It is something to be achieved, rather than a series
of interlinked and continuous activities. This view suggests a meaning for
‘learning’ limited to ‘the acquisition of facts and knowledge’, which is achieved
through exposure to high-quality reliable information and to experts who have
already attained a high level of learning. Knowledge that is to be attained is
understood as an objective and truthful body of material, based on specific subject
areas or disciplines (history, science), and able to be transmitted from those who
possess it to those who do not. This is a narrow and tightly prescribed view of
learning. >

However, others, such as professor James Murphy of Dartmouth College, argue that
human knowledge, in the West but also in all other cultures, has an objective structure,
and that understanding the core elements of this structure gives access to the frontiers of
knowledge. Murphy notes that all knowledge is connected though networks that have
nodes leading to other knowledges, and that the primary nodes of knowing are the
academic disciplines, which are the limbs of the tree of knowledge. Murphy defines core
knowledge as “that body of concepts, facts, and texts presupposed by all advanced study
in the various disciplines.”>

Murphy argues that core knowledge can also be “defined not as what is most worthy but
as what is most necessary for access to disciplined knowledge, rationality, and a
reflective life.”** Murphy discusses various reasons why the study of core knowledge is
important, including the notion that gaps in basic knowledge impede lifelong learning. In
his view, basic, or core knowledge, is the foundation that is necessary as a basis for
continued learning. Knowledge builds on knowledge, and new knowledge is discovered
by means of older knowledge. Murphy notes:

Cognitive psychologists talk about schemas and other modes of representation by
which human beings make sense of new experience by assimilating it to what we
already know. Empirical studies of expert knowledge show that in any situation,
the person who will learn the most is the person who already knows the most. A
chess expert learns much more from watching a chess game than does a chess
novice. The more we know the more we can learn and remember from experience,
from reading, or from calculating. [...] The logic of learning in some ways
mirrors the structure of knowledge. Some knowledge is a strict logical
prerequisite for other knowledge: addition is a prerequisite for multiplication and
algebra is a prerequisite for calculus; spelling is a prerequisite for grammar, and

*? Hooper-Greenhill, Eilean. "Measuring Learning Outcomes in Museums, Archives and Libraries: The
Learning Impact Research Project (LIRP)," International Journal of Heritage Studies, vol. 10, no. 2, 2004:
151-174. p. 155.

33 Murphy, James Bernard. Why a Core?, Princeton, New Jersey, National Association of Scholars, 2004;
accessed February 2007; available from
http://www.nas.org/conferences/misc_2006/why_a_core_murphy.pdf. p. 1.

** Ibid., accessed. p. 2.
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grammar a prerequisite for rhetoric. [...] Basic literacy, then, presupposes mastery
of the strategic nodes of human knowing.>

Murphy notes that no branch of genuine knowledge is more valuable than any other
branch, but “some kinds of knowledge are better suited to enhancing the whole of one’s
life than other kinds of knowledge.”® For example:

All kinds of knowledge are intrinsically valuable and rewarding, but some kinds
of knowledge are also instrumentally valuable for shaping our decisions about
how to pursue aesthetic, moral, and intellectual goods. The subjects known as the
humanities are especially valuable because they take as their subject matter the
very question of the value of the range of human goods. The question of whether
a life devoted to natural science is a good life is not a scientific question but a
humanistic one. [...] Art, literature, history, religion, and philosophy are the
primary modes of critical reflection upon the permanent themes of the human
condition and of human nature. But the drama of human life also cannot be
understood apart from the natural world that is its stage and setting. Today, rapid
and disorienting technological change makes it imperative that all citizens have a
basic understanding of the physical, chemical, and especially the biological
sciences. [... W]ithout a basic knowledge of government, economics, and
statistics, a person cannot even hope to understand a newspaper, let alone aspire
to be an informed citizen. The ideal of an education for life will shape [...] which
disciplines belong to the core of the curriculum.”’

In 1987, two books calling for greater cultural literacy in the U.S. became influential best
sellers and spurred a growing movement for prescriptive cultural literacy and standards in
general. These books were Allan Bloom’s The Closing of the American Mind,*® and E.D.
Hirsch, Jr.’s Cultural Literacy: What Every American Needs to Know.”” The call for
greater prescriptive cultural literacy led the U.S. Department of Education to recommend
that cultural literacy should inform the content of the American educational system.*’
Although both books discuss the U.S. explicitly, they have international content, and
Hirsh’s book is now available in German, Dutch, and Swedish versions, each in its own
language and with content reflecting its own relevant national cultural knowledge.*'

%% Ibid., accessed. p. 6.

*® Ibid., accessed. p. 8.

37 Ibid., accessed. pp. 8-9.

¥ Bloom, Allan. The Closing of the American Mind, New York: Simon & Schuster, 1987.

** Hirsch, E. D. Jr. Cultural Literacy: What Every American Needs to Know, Boston: Houghton Mifflin,
1987.

* Kosmoski, Gay, and Vockell. "Cultural Literacy and Academic Achievement."

*! Hirsch, E. D. Jr., Joseph F. Kett, and James Trefil. The New Dictionary of Cultural Literacy: Third
Edition, Boston: Houghton Mifflin, 2002.
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Both Bloom and Hirsch are interested in the “shared goals or vision of the public good,”
to use Bloom’s words.*> Bloom’s book is a call to reinstate the importance of the liberal
arts and Western classical literature in university curricula:

Men may live more truly and fully in reading Plato and Shakespeare than at any
other time, because then they are participating in essential being and are forgetting
their accidental lives. The fact that this kind of humanity exists or existed, and
that we can somehow still touch it with the tips of our outstretched fingers, makes
our imperfect humanity, which we can no longer bear, tolerable. The books in
their objective beauty are still there, and we must help protect and cultivate the
delicate tendrils reaching out toward them through the unfriendly soil of students’
souls. Human nature, it seems, remains the same in our very altered circumstances
because we still face the same problems, if in different guises, and have the
distinctively human need to solve them, even though our awareness and forces
have become enfeebled.*

16.3.2 E.D. Hirsh, Jr. and core knowledge

Hirsch defines core knowledge, or cultural literacy, “as a body of knowledge that is
shared by the literate and educated individuals within a society.”** He is concerned with
the relationship between cultural literacy—a concept he coined but which has taken on
broader meanings and is now often referred to as “core knowledge” to indicate its more
narrow meaning—and communication. According to Hirsch, reading and writing skills
require a diversity of prior knowledge to understand both literal and implied meanings.
He views cultural literacy as a store of specific shared knowledge of a culture, or a
background knowledge of the current mainstream culture that is taken for granted but is
necessary for communication, reading newspapers and magazines, communicating with
elected representatives, or following debates about public issues.* Furthermore, Hirsch
suggests that this “broad, shallow knowledge is the best route to deep knowledge.””*®

Hirsch and his colleagues created a list or dictionary of cultural literacy terms that
“identifies and defines the names, phrases, events, and other items that are familiar to
most literate Americans.”’ They warn that the list should not be taught as just a list of

*2 Bloom. The Closing of the American Mind. p. 27.

* Ibid. p. 380.

* Kosmoski, Gay, and Vockell. "Cultural Literacy and Academic Achievement." p. 265.

* Laugksch, Richard. "Scientific Literacy: A Conceptual Overview," Science Education, vol. 84, 2000: 71-
94.

* Hirsch, Kett, and Trefil. The New Dictionary of Cultural Literacy: Third Edition. p. 1.

*"Hirsch, E. D. Jr., J. F. Kett, and J. Trefil. The Dictionary of Cultural Literacy, Boston: Houghton Mifflin,
1988. p. 1. Topics include: The Bible; Mythology and Folklore; Proverbs; Idioms; World Literature,
Philosophy and Religion; Literature in English; Conventions of Written English; Fine Arts; World History
to 1550; World History since 1550; American History to 1865; American History since 1865; World
Politics; American Politics; World Geography; American Geography; Anthropology, Psychology, and
Sociology; Business and Economics; Physical Sciences and Mathematics; Earth Sciences; Life Sciences;
Medicine and Health; and Technology
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words to be memorized, but as a “vivid system of shared associations.”* The first edition
of the dictionary identified 5,000 items, listed alphabetically, while the third revised
edition now has almost 7,000 entries.*’ To determine what to include on the list, Hirsch,
et al. eliminated expert knowledge that was specialized and therefore not common
knowledge as well as information that was too basic such as the names of colours and
animals.”® They reviewed a wide range of national periodicals for common items and
reasoned that “if a major daily newspaper refers to an event, person, or thing without
defining it, we can assume that the majority of the readers of that periodical will know
what that item is.”>' Another important criterion was that items must have lasting
significance, and the group arbitrarily chose a memory span of 15 years during which the
item has been widely recognized, or will likely to be recognized in the next 15 years. The
criterion for choosing science entries was different, since they found little broad
knowledge of science among the populace. For this they used their “best judgment” to
select items considered essential in order to grasp the major scientific issues.

The cultural literacy list produced by Hirsch and colleagues has sparked heated criticism
among educators, in part between the teaching-for-content schools and the teaching-for-
skills view of Rousseau and Dewey.”> The major objection in the literature to Hirsh’s
view, beyond what should be included in such a list—a huge debate in itself—is that
Hirsch’s list is elitist since it implicitly considers knowledge from the Western cultural
tradition to be better and more important than knowledge from other traditions. Donna
Amstutz notes that this tradition itself mainly comes from a “white, male, western
European perspective,” and gives inadequate recognition to key sub-cultures.” According
to Schank and Cleary, the facts on Hirsch’s list tend to be known to those in power.>*
Hirsch counters that it is also important to level the playing field so that visible minorities
learn this body of cultural information as a beginning of their freedom rather than an end
of their individuality.”> By learning the dominant cultural references, these minorities will
presumably be able to fit into that society in ways that will increase their wellbeing.

In a critical article on the need for culturally relevant adult education, Guy argues:
Despite the theoretical movement toward a more democratic or popular

conception of culture, the Arnoldian version of high culture remains influential. It
is fashionable nowadays for political and educational leaders to bemoan the

* Hirsch. Cultural Literacy: What Every American Needs to Know. p. 127.

* Hirsch, Kett, and Trefil. The New Dictionary of Cultural Literacy: Third Edition.

% Hirsch, Kett, and Trefil. The Dictionary of Cultural Literacy.

! Ibid. p. 1.

32 Pattison, Robert. "On the Finn Syndrome and the Shakespeare Paradox," The Nation, vol. May, 1987:
710-720.; Kaufman, Jay S. "Whad'ya Know? Another View on Cultural Literacy," Epidemiology, vol. 13,
no. 5,2002: 500-503.

>> Amstutz, Donna D. "Adult Learning: Moving toward More Inclusive Theories and Practices," New
Directions for Adult and Continuing Education, vol. 82, no. Summer, 1999.

>* Schank, Roger, and Chip Cleary. Engines for Education: The Cultural Literacy Movement: Distorted
Facts, The Institute for the Learning Sciences, 2002; accessed September 2005; available from
http://www.engines4ed.org/hyperbook/index.html.

> Pattison. "On the Finn Syndrome and the Shakespeare Paradox."
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decline in culture that they say is characteristic of contemporary American
society. From E. D. Hirsch’s Cultural Literacy: What Every American Needs to
Know and Allan Bloom’s The Closing of the American Mind to conservative
politicians like Pat Buchanan and Dan Quayle, the criticism of a popular culture
gone berserk at the expense of traditional cultural values is the sounding alarm for
a political and religious backlash against non-Anglo, non-Western cultural
perspectives. The control for the production and validation of culture remains an
important issue that drives much public discussion and debate about the future of
American society.”

Psychologist Roger Schank, director of the Institute for Learning Sciences at
Northwestern University, and his student, Chip Cleary, are also critical of Hirsch’s
approach, but, taking another angle, argue that there is far too much diverse information
available today to insist upon core knowledge:

Hirsch’s idea that in order to be intelligent we should strive to know everything
that makes up the “core” of our culture is an impossible and useless goal. When
culture was younger and more tightly defined, it might not have been
unreasonable to ask that an educated person be able to recognize all the cultural
icons. But, the depth and breadth of today’s culture makes that a ridiculous
requirement.’’

Schank and Cleary also argue that many common “facts” taught in school are actually
wrong, and that even these erroneous facts teach little about the issues the facts imply. An
example they provide is “Columbus discovered America in 1492.” The fact itself is
controversial today, but as Schank and Cleary suggest:

What really matters are the concepts of invasion, religious toleration, warring
empires, subjugation of weak peoples by strong people, and the establishment of
colonies in the early years of U.S. history. [...] What matters is how [events]
intertwine with the events that led up to them, and the consequences they have had
for our lives. [...] Ideas matter more than facts. The meat of history lies in
understanding the motives and behavior of human beings, what they have done, the
effects of their actions, and the consequences for the future.”®

David Kaufer of Carnegie Mellon University also suggests that Hirsh’s view is too
narrow and and that true cultural literacy should be based on contributions to the
understanding of common issues:>’

*® Guy. "Culture as Context for Adult Education: The Need for Culturally Relevant Adult Education." p. 7.
> Schank, and Cleary. Engines for Education: The Cultural Literacy Movement: Distorted Facts, accessed.
¥ 1bid., accessed.

> Kaufer, David S. "Cultural Literacy: A Critique of Hirsch and an Alternative Theory." ADE Bulletin,
Modern Language Association, Association of Departments of English, Winter, 1989, 23-28.
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The common coin of literacy is not cultural facts and associations but, rather
cultural conversations. Students achieve membership by becoming aware that a
culture is composed of ongoing conversations, many of which are essential to its
continuing freedom and survival. Before students can function as contributors in
their own right, they must learn to identify some of these conversations, on either
traditional or nontraditional interpretations of culture. On more traditional
interpretations, issues of democracy, freedom, paternalism, censorship, animal
rights, and war and peace would seem classic places to start. On nontraditional
interpretations, issues of gender, child rearing, evolution, capitalism, and
bilingualism are also probably ripe. Long before students are ready to tackle the
sources that have most influenced them, they should know that such issues, such
cultural conversations, exist.®

Hirsch’s “erasure of ‘local’ cultures,” in the words of Ramona Fernandez, has led critics
to produce alternate lists of terms that take the reality of multicultures into account.’'
Fernandez notes that soon after the publication of Hirsch’s book, Simonson and Walker
published Multicultural Literacy: Opening the American Mind, which is a collection of
essays on the multicultural character of society.®* The appendix of that book lists items
not included in Hirsch’s list that the authors consider highly relevant for political and
social thinking and planning. It begins with the 100,000 Songs of Milarepa and ends with
Zulu.”® A similar book, The Dictionary of Global Culture, was published in 1997 and
presents Western culture as only one strand in a complex world of diversity.** Fernandez
hopes that the central focus of the book is “global literacy resting on common knowledge
among the literate citizens of the world,”® and notes further:

The attempt to codify one local knowledge, European American cultural tradition,
ignores the partiality of that vision and structurally produces a bias. There is
nothing intrinsically negative about local knowledges; it is just that they are
rooted in a perspective. It is their presentation as unique and global that produces
the problem. Instead they should be presented as tentative visions from a
particular perspective.®®

% Ibid. p. 25.
%! Fernandez, Ramona. Imagining Literacy: Rhizomes of Knowledge in American Culture and Literature,
Austin: University of Texas Press; excerpt accessed October 2005, excerpt available from
http://www.rhizomes.net/issue3/fernandezhtml/encyclo.htm, 2001.
62 Simonson, Rick, and Scott Walker, eds. Multicultural Literacy: Opening the American Mind.
Minneapolis, MN., Graywolf Press, 1988.
% Cited in: Fernandez. Imagining Literacy: Rhizomes of Knowledge in American Culture and Literature.
% Appiah, Kwame Anthony, Henry Louis Gates Jr., and Michael Colin Vazquez, eds. The Dictionary of
Global Culture. New York, Knopf, 1997, cited in Fernandez. Imagining Literacy: Rhizomes of Knowledge
in American Culture and Literature.
ZZ Fernandez. Imagining Literacy: Rhizomes of Knowledge in American Culture and Literature.

Ibid. 34.
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In 1990, Hirsch developed a 115-item Cultural Literacy Test (CLT) drawn from his
original 5,000-item list, which has been used mainly in research studies.®’ The test asks
factual questions in five areas: Names and Places, Economics, English, Social Science,
and Classics. Pentony, et al. give examples of some of the questions:

* Names and Places: “Where is the U.S. Naval Academy?” and “What is the term
for a device in an electric circuit that stores a charge?”

*  Economics: “What is the term for the manufacturing of goods in large quantities
and assembly lines?”

e FEnglish: “Which of the following expressions means quickly?”

* Social Science: “In the Rorschach psychological test, what is a person asked to
look at and describe?”

* C(lassics: “What is the source of the proverb ‘Blessed are the meek, for they shall
inherit the Earth>?”

Researchers have found high scores on the CLT to correlate with a high grade point
average and with high grades in first-semester remedial and regular English, history,
government, and other courses that require reading in university.*’

In Canada, one recent study funded by the Social Sciences and Humanities Research
Council and reported at the 12" International Conference on Learning in July 2005, used
Hirsh’s concept of cultural literacy in a large-scale survey. The authors report: “We are
adopting the concept of ‘cultural literacy’ from the book of the same name by E.D.
Hirsch, but transforming it into an inclusive, rather than exclusive concept and project.”
The survey measured the current “multicultural literacy” levels, or the “understanding of
the intellectual, social and cultural contributions of the world’s diverse cultures,” of a
broad sample of high school students.”’ The study was based on the following hypothesis:

... that the values and fears which structure the cultural and historical fabric of
racism are undergirded by the legacy of Eurocentrism in school curricula and in
cultural and political institutions (mass media, the arts, governments, community
organizations, etc.).”'

Since only the abstract of this study was available at this time, we were not able to
discover either the methodology, design of the survey, or findings.

" Hirsch, E. D. Jr. Cultural Literacy Test: Manual for Administration and Interpretation, Chicago:
Riverside, 1990.
% Pentony, Joseph F., Paul Swank, and Carole G. Pentony. "The Cultural Literacy Test: A Validation and
Egactor Analysis," Community College Journal of Research and Practice, vol. 25, 2001: 87-96. p. 92.

Ibid.
7 Taylor, Lisa, and Michael Hoechsmann. "Multicultural Literacy in Canada." Paper presented at the 12th
International Conference on Learning, Granada, July 11-14, 2005; accessed June 2005; available from
gllttp:// 105.cgpublisher.com/proposals/953/index_html - author-1.

Ibid.
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16.4 Functional knowledge deficit

The extent to which the public understands issues concerning the environment, food,
health, science, economy, and politics can be a measure of societal knowledge and the
extent to which lifelong learning has become important within society.”* Lack of basic
knowledge necessary to function in society in a way that increases environmental and
social wellbeing has been termed a “functional knowledge deficit.””

We discuss the public “functional knowledge deficit” throughout various “need-to-know”
literacy sections of this literature review, e.g., scientific literacy, civic literacy, and so
forth. In other words, we ask what the public needs to know (at a minimum) to be
considered literate in various fields, and what is the gap between the public’s actual
knowledge and this minimum standard.

The “deficit model” has been widely criticized, as Wright and Nerlich note, for basically
explaining public behaviour “solely by pointing out a deficiency in knowledge,” and for
asserting that with more knowledge, or communication, the behaviour will change.’
Critics claim that this model ignores contextual elements, local knowledge, and public
intelligence, and puts the locus for change solely on the individual, rather than on
prevailing socioeconomic environments, for example. As well, critics argue that the
media helps to reinforce the deficit model with reductionist headlines proclaiming public
ignorance. Nick Wright and Brigette Nerlich cite a U.K. Royal Society statement, relating
to the public understanding of science, as summarizing some of these main criticisms:

The public understanding of science approach has been questioned as a deficit
model of understanding. The implied relationship that support for science can be
achieved through better communication overlooks the fact that different groups
may frame scientific issues differently. The approach [does] not adequately
conceptualise how publics’ views and attitudes towards science [are] embedded
within wider social, political and institutional understandings, and risks
discount7isng the role of local knowledge and different public values in science
debates.

However, Wright and Nerlich remark that meaning is created through using the deficit
model, and that it provokes discussion, but that care should be taken to not avoid
contextual complexities and fall into the trap of merely conceiving the problem as one of

" Delanty, Gerard. "Ideologies of the Knowledge Society and the Cultural Contradictions of Higher
Education," Policy Futures in Education, vol. 1, no. 1,2003.

7 Ungar, Sheldon. "Stumpted by Headlines: Investigating a Functional Knowledge Deficit," The Canadian
Journal of Higher Education, vol. XXXII, no. 3, 2002: 29-48.

™ Wright, Nick, and Brigitte Nerlich. "Use of the Deficit Model in a Shared Culture of Argumentation: The
Case of Foot and Mouth Science," Public Understanding of Science, vol. 15, no. 3, 2006: 331 - 342. p. 332.
> Royal Society. Science in Society Report, London, England: The Royal Society, 2004. p. 11, cited in
Wright, and Nerlich. "Use of the Deficit Model in a Shared Culture of Argumentation: The Case of Foot
and Mouth Science." p. 332.
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communicating results to an ignorant public that has to be taught by experts. Again,
relating the argument to science, Wright and Nerlich note:

[I]t is tempting to discuss the use of the deficit model as an archaic model, long
replaced in the march of progress that characterizes the social study of ‘making
sense of science.” However, the outright rejection of the deficit model in favor of
‘alternative explanations of the public understanding of science overlooks the
importar;;:e of the deficit model as a shared cultural resource used to discuss
science.

Although we do discuss the functional knowledge deficit in this review, we are also
cognizant of the need to keep this deficit within its broader socioeconomic contexts. In
addition, we also discuss the importance of local knowledges specifically within Chapter
19 of this literature review.

Research reveals a significant “functional knowledge deficit” among the public in North
America about a wide range of social, economic, health, and environmental issues
ranging from mutual fund risks, to women’s heart disease, medical instruction, and risks
of sexually transmitted diseases, to the connection between ozone depletion and air
conditioning and refrigeration. Studies in the U.S., for example, show public lack of
knowledge about climate change, policies concerning global warming, and even the
concept of energy efficiency.’” Sheldon Ungar of the University of Toronto at
Scarborough notes:

These informational deficits amount to more than asserting that my version of
cultural literacy trumps yours. Rather, ignorance in these realms suggests that
people lack the facts and/or analytic tools to deal with important social,
citizenship, and personal or practical issues.”®

This lack of knowledge is one factor that is often manifested in action, again
demonstrating the crucial nexus between learning outcomes and social outcomes. Thus,
statistics illustrate that rates are increasing for amount of driving, amount of gasoline use,
and use of large vehicles with low mileage per gallon of gas consumed—illustrating a
lack of knowledge or an ignoring of the consequences of global warming, of the impact
of human energy use on climate change, and of the value of energy conservation.
However, there is some indication that, since hurricanes Katrina and Rita and the rising
price of gasoline, this ignoring and its consequent actions may be changing.

Claims about youth ignorance also abound, particularly in academic circles. According to
Ungar, professors complain that the only information they have in common with their

7% Wright, and Nerlich. "Use of the Deficit Model in a Shared Culture of Argumentation: The Case of Foot
and Mouth Science." p. 332.

" Kingwell, Mark. Dreams of Millennium: Report from a Culture on the Brink, Toronto: Viking, 1996. p.
304.

¥ Ungar. "Stumpted by Headlines: Investigating a Functional Knowledge Deficit." p. 37.
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students comes from television.”” On the other hand, Ungar points to other arguments that
claim what youth don’t know about facts they make up with knowledge of analytical
skills, and that youth today may just know different things. Popular culture, however,
appears to devalue intellectual pursuit and knowledge, and to value speed and quick
results over reflection and process. As a recent op-ed article in the New York Times notes:
“If you can’t say it in 30 seconds, you have to move on. [...] Ignorance is in.”*’

Ungar argues that there are several reasons for the knowledge deficit in the North
American public. For example, various institutionalized forces such as a “long-standing
anti-intellectualism, resentment of the educated elite, a generalized distrust of politicians
and the media, and cutbacks to knowledge-bearing organizations,” such as libraries,
museums, art galleries, the arts, public broadcasting, and universities have helped to
discredit the idea of being knowledgeable.®' To this list, Ungar adds the pervasiveness
and influence of the “attention economy” that values visual images, “infotainment,” and
celebrity facts, and that provides a ready, non-threatening resource for conversation. He
also finds that people do not have the motivation, or “payoff,” needed to become
scientifically informed, unless they have a personal “need-to-know” reason, such as those
suffering a heart attack might have to understand and improve their condition.

Ungar also reflects on the inability of the media to keep the public informed. More than
25 years of media research has found that public awareness of issues can be correlated
with the amount of media coverage on an issue, and that the extent of this coverage is
therefore a major determinant of which issues are regarded as important.** In other words,
the mass media and its communication mechanisms must be acknowledged as key social
learning mechanisms. Because the media are likely more powerful in terms of influencing
the type and extent of public knowledge and awareness of issues than what is formally
taught in schools, this media influence should be reflected in indicators of an educated
populace. Ungar argues:

[Wlhile it is easy to recommend that the media educate the audience, limitations
in their resources to convey information (from time constraints through accessible
and lucid experts) coupled with limited audience forbearance render the advice
simplistic. To be understood and retain an audience, the media must either avoid
many topics or treat them in a superficial way.*

For example, in 2000, Kris Wilson surveyed 249 environmental journalists with a high
level of education and extensive reporting experience, in an effort to measure cognitive

7 Ibid.

% Herbert, Bob. "The Public Thinker." The New York Times, New York, Op-Ed, February 14, 2005, Op-Ed.
8! Ungar, Sheldon. "Knowledge, Ignorance and the Popular Culture: Climate Change Versus the Ozone
Hole," Public Understanding of Science, vol. 9, 2000: 297-312.

%2 McCombs, M., and D. Shaw. "The Evolution of Agenda-Setting Research: Twenty-Five Years in the
Marketplace of Ideas," Journal of Communication, vol. 43, 1993: 58-67., cited in Ungar. "Knowledge,
Ignorance and the Popular Culture: Climate Change Versus the Ozone Hole." p. 304.

%3 Ungar. "Knowledge, Ignorance and the Popular Culture: Climate Change Versus the Ozone Hole." p.
299.
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knowledge about climate change.® The study found that the few full-time environmental
reporters were very well informed, but that the majority of reporters were confused about
the basic science of climate change, and were ignorant about the fact that most scientists
in the field accept the theory of climate change. Wilson notes: “Many reporters created
dissent in areas in which science agrees,” and “by creating an ersatz ‘balance’ to the
climate change story, the scientific debate has been accentuated.”™

Wilson also found that newspapers were the source of information 37% of the time for
most of the journalists, while interviews with scientists and use of science journals, the
second and third highest ratings, were employed 20% and 15% of the time, respectively.
In a related study, Wilson surveyed 217 local television weathercasters who were
assumed to have knowledge about atmospheric science. Cognitive knowledge about
climate change was measured using 76 multiple-choice questions. In both surveys,
respondents were requested to use the “I don’t know” response, rather than guess an
unknown answer. The results of this survey among supposed specialists in atmospheric
science also showed “widespread ignorance of and misinformation about basic climate
change science.”*

Ungar finds that efforts to investigate the possible declines in general knowledge among
the public reflect a number of problems. Researchers tend to focus on “aristocracies of
knowledge” such as science or history, rather than popular culture; and surveys stipulate
in advance what people should know without justifying the choices. Ungar argues that the
cultural literacy work done by Hirsch, described above, is “the one systematic attempt to
identify and define knowledge assumed in public discourse.” However, he also notes that
this work has been highly criticized as elitist and prescriptive.®’

In order to study functional knowledge, in 2001 Ungar examined Canadian student
recognition of a wide-range of common terms or expressions used without definitions in
headlines of newspaper articles from the Toronto Star, the Toronto Sun, and Whitby this
Week, a suburban community newspaper.®® The terms have multiple associations and are
seen to be part of the operating stock of common knowledge, but are not “facts” per se. A
small sample of 147 first-year students in the second week of a university Introduction to
Sociology course completed Ungar’s questionnaire, which was designed to measure what
students knew in leaving high school. Students were asked to write a relevant phrase or
two about what each of 66 terms meant or how they were used.

Students correctly identified an average of 20.5 terms, or 31% of the terms. Terms with
economic associations, such as “brain drain,” were recognized by less than 20% of the

% Wilson, Kris M. "Drought, Debate, and Uncertainty: Measuring Reporters’ Knowledge and Ignorance
About Climate Change," Public Understanding of Science, vol. 9, 2000: 1-13.
¥ Ibid. p. 11.
% Wilson, Kris M. "Forecasting the Future: How Television Weathercasters’ Attitudes and Beliefs About
Climate Change Affect Their Cognitive Knowledge on the Science," Science Communication, vol. 24, no.
2,2002: 246-268. p. 266.
:; Ungar. "Stumpted by Headlines: Investigating a Functional Knowledge Deficit." p. 36.

Ibid.
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students. Less than 50% of the students correctly identified “politically correct,”
“affirmative action,” “Chernobyl,” and “Challenger.” The recognition of terms derived
from computers and popular culture varied: “RAM” and “Woodstock” were well known,
but “Silicon Valley” and “Rohypnol or Rophies,” the drug associated with date rape,
were not. Ninety per cent of the students knew “clone,” but only 50% had heard of
“antibiotic resistance.” None of the respondents identified “zero sum,” “MAD,” or
“Munich.” Males correctly identified 24.4% of the terms compared with 18.4% of the
terms correctly identified by women. However, the terms more readily identified by
males were those associated with military metaphors, computers, and economics.

Ungar also has investigated why the public has more knowledge of and resonance with
the ozone hole rather than with climate change, given the almost identical levels of media
coverage.” He finds that “bridging metaphors” and “cognitive templates” are much
stronger in the case of the ozone hole. For example, the “penetration” metaphor of a hole
leading to the increased bombardment of the earth by lethal rays is succinct and easy to
understand, and is associated with images from the popular media such as the shields on
the Starship Enterprise and in Star Wars. On the other had, global warming, the
greenhouse effect, or climate change sound natural and complex, as opposed to the hole
that shouldn’t be there, and there are no ready-made metaphors in popular culture to
illustrate the situation.

In addition, Ungar notes that reports of the ozone hole created a personal “hot crisis”
among the public. Hot crises inspire personal dread and threats, and are startling and
menacing. Emerging diseases such as “bird flu,” or SARS, for example, inspire a hot
crisis response, since we are just “a plane ride away” from a “chain of lethal
transmission.””’ The ozone hole brought the threat of skin cancer, while issues of climate
change are too future-oriented to create a hot crisis. In addition, the ozone hole hot crisis
spurred a commercialization frenzy that saw the proliferation of new types of sunscreens,
lipgloss, sunglasses, UV-safe hats, clothing, umbrellas, awnings, and other items that
represented a need for constant vigilance, typified also by the inclusion of the UV index
in daily weather reports. The public perceived that it had a need to know about the ozone
hole. In the case of climate change, Ungar notes:

Specifically, concern about the future is discounted in institutional thinking and in
virtually every public arena. So stable and recurrent is this effect that economists
routinely devalue the future in their econometric models. Efforts, of course, have
been made to reverse this future orientation and to claim that “strange weather”
and the attendant increases in insurance losses are signs that climate change is
already occurring. While extreme weather events serve as the principal public
‘sign’ of climate change, they do not make good candidates for attention-
commanding beacons. For the most part, human beings lack the anchoring
concepts required to follow and comprehend the scientific logic underlying
extreme weather impacts. Scientific predictions that the average temperature may

% Ungar. "Knowledge, Ignorance and the Popular Culture: Climate Change Versus the Ozone Hole."
90 11.:
Ibid.
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rise two to three degrees Celsius over the course of the next 50 years do not
appear overly threatening to North Americans who often experience far larger
swings in temperature over the course of a single day.”'

Ungar also notes public confusion about predictions for winters—the public does not
understand that climate change may involve both hotter summers and colder winters.
Thus, the public thinks that colder winters belie predictions about global warming. Ungar
finds that cartoons routinely use extreme cold spells to mock scientists’ claims about
global warming. In a study of U.S. network news, Ungar found no mention of
correlations between extreme climate events such as hurricanes, heat waves, droughts,
fires, and floods on the one hand and climate change on the other.”

Ungar’s example is important because it illustrates not only widespread public ignorance
about what the Governments of Canada, the U.K. and others have called the greatest
challenge of the twenty-first century, but also the failure of conventional learning
structures to transmit knowledge of key contemporary issues and to produce essential
learning outcomes. That knowledge and learning failure in turn helps explain the lack of
concerted social action and desired social outcomes, as typified by the fact that
greenhouse gas emissions in Canada and globally have continued to rise despite
international legal obligations and professed commitments to the Kyoto Accord. Ungar’s
analysis demonstrates that conventional learning mechanisms and assessment tools,
including measures of science literacy, do not adequately address deeper underlying
causes of ignorance and of the functional knowledge deficit.

16.4.1 National Association of Scholars (NAS) general cultural knowledge survey

The U.S. National Association of Scholars (NAS) compared responses to a battery of 12
general cultural knowledge questions given to U. S. adults by the Gallup Organization in
1955, with responses to an identical battery of questions given to a random sample of 401
U.S. university seniors by Zogby International in 2002.”> Topics covered were literature,
music, science, geography, and history. Results showed that university seniors scored on
average little or no higher than high school graduates a half-century ago, and much worse
compared with 1955 university graduates. Although this is a U.S. survey, it might serve
as an example for the design (rather than content) of a similar general cultural knowledge
survey for other countries such as Canada and Bhutan. As noted, we have recommended
that a more extensive Canadian Knowledge Survey be administered to adults in Canada.

Acknowledging that the importance of factual knowledge is considered less important
today in universities than the development of “thinking skills,” the NAS noted:

I Ibid. p. 307.

2 Ibid. p. 308.

% National Association of Scholars (NAS). Today's College Students and Yesteryear's High School Grads:
A Comparison of General Cultural Knowledge, Princeton, New Jersey, NAS, 2002; accessed February
2007; available from http://www.nas.org/reports/senior_poll/senior_poll report.pdf.
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[I]t seems to us that learning ‘how to think’ about matters pertaining to culture
and society has at least as much to do with having a fund of reliable information
‘to think about’ as it does to possessing special thinking skills (other than
common sense) or some body of abstruse theoretical understandings.”

The questions used in 2002 were the same as questions used in 1955, with a few
modifications to remove dated allusions. However, NAS offers the caveat that the study
was constrained by the lack of suitable survey data available from earlier periods, and
that the limited number of questions used in the survey reflects this constraint. It also
remarked: “A more numerous set of benchmark questions would have provided [...]
deeper and more systematic answer[s].”””

The NAS report did not release the overall number of respondents in 1955, although it
did note that the 1955 Gallop general knowledge survey was considerably larger than the
2002 survey. This made it possible to break the 1955 results into large subsets based on
age and level of schooling. In order to control for the information acquisition effects of
aging, the comparisons included only those 1955 respondents who were between 25 and
36 at the time of the survey. Level of schooling categories included “attended elementary
school,” “graduated from high school,” and “graduated from college.””® It should be
noted that the term “college” in the U.S. is synonymous with the term “university” as it is
used in Canada, where the term “college” more often indicates a vocational school.
Therefore, in the following discussion, “college” and “university” are used
interchangeably.

The Gallop disaggregation allowed for the comparison with contemporary university
seniors. The number of college graduates in the 1955 sample was small, numbering only
45. However, NAS notes:

This, perforce, reduces one’s confidence in the comparisons between yesteryear’s
college graduates and today’s seniors. Still, the consistency of the knowledge
superiority displayed from question to question by yesteryear’s college graduates
makes us believe that their superiority is real.

The subset of high school graduates in 1955 was 164, which NAS notes, “means a margin
of statistical error of about +/- 7.7%.”°® The 2002 data, based on a sample of 401, has a
margin of error of +/- 5%. “The most reliable and meaningful comparisons are thus
between these earlier high school cohorts and today’s college seniors.””

% Ibid., accesse
%% Ibid., accesse
% Ibid., accesse
7 Ibid., accesse
% Ibid., accesse
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The general knowledge questions used in the surveys, answers to the questions, and the
percentage of correct answers for 2002 university seniors, 1955 high school graduates
(ages 25 to 36), and 1955 university graduates (ages 25 to 36) are listed in Table 1 below.

Table 1. Percentage of correct responses on U.S. general knowledge survey
questions, by education level, 1955 and 2002

General knowledge questions 1955 1955 2002
(and answers) high school | university | university
graduates | graduates | seniors

1. Which is the largest lake in 27 47 38

North America?

(Lake Superior)

2. What is the national language of 13 58 55

Brazil?

(Portugese)

3. In what country was the Battle 44 64 3

of Waterloo fought? (Belgium)

4. Who made the first non-stop 79 96 49

transatlantic solo flight?

(Lindbergh)*

5. What professions do you 87 96 53

associate with Florence
Nightingale? (nursing and / or

medicine)

6. What is the capital city of 61 89 63
Spain? (Madrid)

7. What composer wrote The 20 56 35
Messiah? (Handel)

8. Who wrote a play entitled 4 37 73 78
Midsummer Night's Dream?

(Shakespeare)

9. Which planet is nearest the sun? 6 20 59
(Mercury)

10. What is the name of the 90 91 78

decoration given to those in the
armed forces who are wounded in
action against an enemy? (Purple
Heart)

11-What great scientist do you 83 98 72
associate with the Theory of
Relativity? (Einstein){
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General knowledge questions 1955 1955 2002
(and answers) high school | university | university
graduates | graduates | seniors

12-Which of the following states
border on Canada?

12.a - Montana 56 69 60
12.b - Michigan 86 91 57
12.c - Minnesota 61 71 53
12.d - Maine 67 80 50
All (correct) -not given | -not given 10
Not sure -not given | -not given 1

Note: The adults surveyed in 1955 were between the ages of 25 and 36

* “The 1955 respondents were, of course, more than a generation closer to Lindbergh’s 1927 flight than the
respondents in 2002,” NAS, p. 3.

1 “The earlier survey was conducted in June of 1955, two months after Einstein’s death. It began ‘What
great scientist, who died recently....” The 1955 respondents thus had an additional clue,” NAS, p. 2.

Sources: Adapted from Malin, Patricia J., and Joseph Zogby. Survey of College Seniors, Utica, N.Y., Zogby
International and National Association of Scholars, 2002; accessed February 2007; available from
http://www.nas.org/reports/senior_poll/survey raw.pdf. and National Association of Scholars (NAS).
Today’s College Students and Yesteryear's High School Grads: A Comparison of General Cultural
Knowledge, Princeton, New Jersey, NAS, 2002; accessed February 2007; available from
http://www.nas.org/reports/senior_poll/senior_poll report.pdf.

The results showed that overall correct responses for the entire general knowledge survey
was 53.5% for 2002 university seniors, 54.5% for 1955 high school graduates, and 73.3%
for 1955 university graduates.'” NAS counted question 12 as 4 questions: Which of the
following states border on Canada? 1. Montana, 2. Michigan, 3. Minnesota, 4. Maine.
The 2002 university seniors did better than 1955 high school graduates on 7 questions,
and worse on 8 questions—they did better on questions concerning literature, music, and
science; about the same on questions about geography, and worse on questions about
history. Compared with the 1955 university graduates, the 2002 university seniors only
did better on 2 questions (numbers 8—Tliterature, and 9—geography) and worse on the
remaining 13 questions.

While the 2002 university seniors scored about the same overall level as 1955 high
school seniors, they scored far below 1955 university graduates on almost every measure.
In conclusion, the NAS remarked: “Thus, the failure—suggested by our comparisons—of
additional years of education to enlarge the stock of general cultural knowledge, seems to
us indicative of a serious shortcoming in the design of contemporary education.”'”!
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16.4.2 University of Arizona test of general knowledge and reasoning

In 2001, the University of Arizona gave a test of general knowledge and reasoning to 167
senior students selected randomly at three universities—the University of Arizona,
Arizona State University, and Northern Arizona University—in order to discover if they
have “received a well-rounded, liberal education.”'® Block, Franciosi, and Geiger, the
principle investigators for the study note that, while the test is far from comprehensive, it
is designed to sample student knowledge and “to assess whether a student has enough
factual knowledge to facilitate further study.”'®® The students were each paid $5 in cash
to take the test, as well as an additional $.50 for each correct answer. Block, et al. explain
that: “Economists, psychologists and others have found monetary rewards for student
subjects induces more thoughtful and calculated action and reduces the variance of

responses.”'**

The general subject fields to cover in the test were taken from Harvard University’s core
curriculum, which “has one of the most traditional liberal education requirements of the
elite American universities.”'” The test included 40 multiple-choice questions taken from
the following sources:

* The Elite College History Survey, conducted in 2000 for the American Council of
Trustees and Alumni

* The National Assessment for Educational Progress

¢ Study guides for the College-Level Examination Program (CLEP) and the Foreign
Service Written Examination and Assessment Procedure

* The Cultural Literacy Test created by the Core Knowledge Foundation, founded
by E.D. Hirsh, Jr.

*  The Dartmouth Review’s regular polls of the general knowledge of Dartmouth
College undergraduates

* Mindfun.com

e the authors of the test report.'*

The test questions, sources, and results are included in Appendix 30 of this literature
review.

The vast majority of the students failed the test in general, and passed in only four of
eleven subject areas. The average number of correct answers was 21, or 53% of the
questions asked. Less than 60% correct answers indicates a failing grade. Only three
students achieved the highest score, with 34 questions correct, or 85% of the questions

192 Block, Michael K., Robert J. Franciosi, and Melissa Geiger. What Do College Graduates Know? A
Survey of Arizona Universities, University of Arizona, 2002; accessed February 2007; available from
http://www.nas.org/affiliates/arizona/az_survey revised.pdf. p. 2.

% bid., accessed. p. 14.

" Ibid., accessed. p. 6.

1% bid., accessed. p. 5.

1% Ibid., accessed. p. 5.
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asked. Five students had the lowest score, with 8 correct answers, or 30% of the questions
asked.

The question that 93% of the students answered correctly, which was the highest score on
any question, was concerned with a pop culture rap singer: “Identify Snoop Doggy
Dogg,” choosing from the following four choices: a rap singer, cartoon by Charles
Schulz, a mystery series, and a jazz pianist. The question with the second highest score
asked what the scarlet “A” stood for on Hester Prynne’s dress, which 86% of the students
answered correctly. Fewer than half of the students answered 17 of the questions
correctly—four of these were in American history, and seven were in science and math.
Table 2 below gives the average scores for each of the eleven topic areas.

Table 2. Percentage of correct answers by subject on a U.S. test of general
knowledge and reasoning, 2002

Subject Average correct Test question number
answers (percent) (see Appendix 30)
Pop culture 92.0 |7
Civics 69.3 | 25,31,40
Computer literacy 67.5 16,32
Literature 63.3 | 9,13, 20, 39
World history 58.0 | 30,36
Social sciences 52.5 | 21, 24,37, 38
Science 47.7 15,12,18,22,27,33
Music and art 46.0 | 11, 15,29, 34
Geography 46.0 2,6
Quantitative analysis 458 | 3,10,17, 26, 35
American history 40.1 | 1,4,8,14, 19, 23, 28

Note: Average correct answers above 60% are considered to be a passing grade.

Source: Block, Michael K., Robert J. Franciosi, and Melissa Geiger. What Do College Graduates Know? A
Survey of Arizona Universities, University of Arizona, 2002; accessed February 2007; available from
http://www.nas.org/affiliates/arizona/az_survey_revised.pdf. p. 13.

Table 2 shows a very wide gap between the one pop culture question (about Snoop
Doggy Dogg), on which students would receive an A (above 90%)) if the results were
translated into letter grades, and the rest of the questions. In general, students passed
civics, computer literacy, and literature with a grade of D (between 69% and 60%), and
failed the rest (below 60%). However, as Block, et al. note, if the question of the meaning
of the scarlet letter “A” was removed, the average for literature falls to 55%, which is not
a passing grade.

Block, et al. were particularly disturbed by the fact that American history received the
lowest scores: “If publicly supported education is to create better citizens, one thing those
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citizens should have is a shared memory of how our nation has come to where it is
today.”'"” They also note:

Critics might counter that knowing how to reason is more important than recalling
mere facts, and dismiss most of the survey as an exercise in trivia. Although the
merits of this argument are not obvious, this cannot be said about the quantitative
analysis category, which ranks as the second lowest in average scores.'”*

One of the categorical variables obtained was the student’s self-described grade point
average (GPA). According to Block, et al., almost two-thirds of the sample had a GPA
above 3.0—what used to be the threshold for graduating with honours, and nearly a third
of the sample was scheduled to graduate cum laude.'” In general, Block, et al. note that
students with higher GPAs tended to score higher than average, but this does not make up
for the disconnection between students’ GPA and their general results on the test. GPA,
which had a positive effect in art, literature, and quantitative analysis, was the only factor
that had a consistently significant effect across subject areas. Also, the authors note that a
student’s discipline had no effect on his / her score, except that business students tended
to score lower on the survey. Males did significantly better in science and geography than
did females.

Block, et al. conclude that the failure shown in this test is one of breadth, rather than
depth or an inability to learn. The fault lies, they argue, with the lack of breadth in the
university requirements:

[T]here is no requirement that graduates obtain a well-rounded education. Even at
the undergraduate level, our universities are glorified professional schools where
each student leaves knowing the lingo of his or her chosen field, but having little
shared culture with educated society as a whole.''”

We were unable to find similar tests of general knowledge given to Canadian students.
However, as noted, the results of the above two surveys are indicative of students
obtaining a broad liberal arts education in U.S. universities. Given the similarities in
trends between the two countries, it is likely that results of a similar test given to
Canadian students would give similar results.

As noted, we recommended that a general knowledge survey be given to the Canadian
adult populace, including young adults of university age, to test their general knowledge
of issues related to the literacies reported in this review.
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16.5 Public opinion polls

Public opinion polls are an important method of gauging the concerns of the public, and
for tracking changes in the dissemination and circulation of ideas and public knowledge
over time. Since the 1940s, public opinion polling has been one of the most significant
ways the Canadian and other governments have assessed popular attitudes and
opinions.''" Public opinion analyst Daniel Yankelovich observes, as we discuss further
below, that understanding complex issues involves a definite learning process, which
attitudes and opinions reflect.''?

Benjamin Levin, Ontario’s Deputy Minister of Education, suggests that public opinion
research can play an important role in helping societies learn about and address important
social issues, although there is no direct path from learning to actual use of knowledge.'"
Levin notes that public opinion is vital for the political process, and that in politics,
“perception is reality.”''"

Levin argues that beliefs and public opinion drive political action more than research
evidence; that what people believe to be true is more important than facts; and that people
respond more to individual stories than to statistical evidence.''> He quotes former
McGill University President, Bernard Shapiro, as observing: “All policy decisions are
made by leaping over the data.” Levin also reports personal discussions with policy
makers who all noted that, while the evidence for a policy might be correct, it “was not
what people wanted or what they would accept.”''® As examples, he comments that
despite very strong evidence to the contrary, people continue to believe that capital
punishment deters crime, that welfare cheating is a bigger problem than tax evasion, and
that retaining students in a grade will improve their achievement. In addition, he
observes:

In much the same way as stories circulate, so do ill-defined ideas about public
policy. Such truisms as ‘the virtues of the private sector, ‘the importance of
competition,” ‘brain drain,” ‘the need for accountability’ are all deeply rooted in
public thinking without necessarily having much depth to them or much clarity as
to their implications.''’

" Emery, Claude. Public Opinion Polling in Canada, Parliamentary Research Branch, Library of

Parliament, 1994; accessed October 2005; available from
http://www.parl.gc.ca/information/library/PRBpubs/bp371-e.htm.

"2 Yankelovich, Daniel. The Seven Stages of Public Opinion, Public Agenda, 2005; accessed October
2005; available from http://www.publicagenda.org/polling/polling_stages.cfm.

'3 Levin, Benjamin. "Knowledge and Action in Educational Policy and Politics," in Towards Evidence-
Based Policy for Canadian Education, ed. Broucker, Patrice de and Arthur Sweetman, 15-33. Montreal &
Kingston: McGill-Queen's University Press, 2002.
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Levin also notes that public beliefs are not always consistent over time or across issues.
For example, the public demands more governmental services while also demanding
lower taxes.

In response to Levin’s article, Giddings cites additional examples where “empirical
evidence and commonly held beliefs are in conflict.”''® For example, many people
believe there are severe and widespread skill shortages, and that there is a declining
quality of basic skills among high school students, while at the same time it is getting
increasingly difficult for university graduates to find work. Giddings adds that it is very
important to explore these “apparent anomalies.”' '’

In order to begin to close the gap between public opinion and evidence, Levin
recommends that researchers in this area start with awareness of which issues are on the
political agenda at the time, and of which concerns are emerging in the population. With
that knowledge, deliberate efforts can then be made gradually to develop popular interest
in crucial topics, mainly through dissemination of information in the media.'*°

16.5.1 Stages of public opinion

Public opinion analyst Daniel Yankelovich, observing that public opinion is never static,
describes an evolutionary learning process of seven stages that the public goes through in
first paying attention to and then attempting to understand complex issues.'*' A
description of this “issue-attention” cycle first appeared in 1972 in an issue of The Public
Interest."*? Writing more than 30 years later, Yankelovich expounds on this thesis and
stresses that when the public accepts the consequences of its views, public opinion can
change from “poorly formed reactions to more thoughtful conclusions, from changeable
public opinion to settled public judgment.”'* Understanding what stage public opinion
has reached on the issue in question and whether opinions are stable or volatile can make
public opinion surveys more reliable and useful, and can make their interpretation more
meaningful.

Yankelovich identifies the following stages of public opinion that might be usefully
applied to the evolution of public opinion over time on issues like global warming:

'8 Giddings, Doug. "Knowledge and Action in Educational Policy and Politics: Comment," in Towards
Evidence-Based Policy for Canadian Education, ed. Broucker, Patrice de and Arthur Sweetman, 34-38.
Montreal & Kingston: McGill-Queen's University Press, 2002. p. 38.

"9 bid. p. 38.

120 Levin. "Knowledge and Action in Educational Policy and Politics."

2!'yankelovich. The Seven Stages of Public Opinion, accessed.

'22 Downs, Anthony. Up and Down with Ecology: The "Issue-Attention Cycle", Disinformation, 1998;
accessed December 2005; available from http://www.disinfo.com/site/displayarticle4847.html.

' Yankelovich. The Seven Stages of Public Opinion, accessed. p. 1.
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* Stage 1: Dawning awareness. People first approach an issue they have just
become aware of, most likely through the media, with little understanding of the
issue or of the consequences of their opinions; however, they often have strong
emotional reactions to the issue.

* Stage 2: Greater urgency. This stage is often the result of an external event,
which brings the issue into the forefront and results in public demands ‘to do
something.’

* Stage 3: Reaching for solutions. This stage often results in a ‘period of stunningly
false endorsement,” when people do not understand the consequences of choices
and initially support a proposal but then back down when costs and trade-offs are
clarified.

*  Stage 4: Wishful thinking. On difficult issues that require significant change or
sacrifice, the public generally resists the trade-off, feeling it can ‘have it all’ or
arguing that technology can fix the problem without a change in public behaviour.
In this case, this attitude presents obstacles to realistic solutions.

* Stage 5: Weighing the choices. At this stage, the public begins to understand the
problem in greater depth and to weigh the pros and cons of various solutions and
alternatives in terms of values and practical consequences. [...] Stage 5 is hard
work, as people come to understand that easy, cost-free solutions are unlikely to
work, and that seemingly simple solutions may have down-sides. When the public
has given a lot of thought to an issue and the proposals for addressing it, they
begin to hold firmly to their opinions even when presented with unpleasant
consequences.

* Stage 6: Taking a stand intellectually. At this point, people have a good
understanding of the issue and begin to accept change intellectually. Their basic
attitudes change, but their behaviour may not. [...] The intellectual resolution of
stage 6 requires people to clarify fuzzy thinking, reconcile inconsistencies,
consider relevant facts and new realities, and grasp the full consequences of
choices. At this stage, people accept the necessity for change in their minds.

* Stage 7: Making a responsible moral and emotional judgment. The full
recognition and resolution of an issue may take ten or more years. The emotional
resolution of stage 7 requires people to accommodate themselves to different
situations, change their own thinking and behavior, and confront their own
ambivalent feelings. At this point, people accept trade-offs, sacrifices, and change
in their hearts and minds, and are willing to change their behaviour.'*

In Canada, the development of the health care system and attitudes toward pay equity are
examples of issues where public opinion has evolved and changed. Yankelovich argues

124 :
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that it is important for leaders to know where people are coming from, where they stand
in their thinking, and where they are headed, before effective strategies can be applied.'*’

Abbott and Ryan use Yankelovich’s seven-stage framework to look at where people
involved with school reform and transformation are in this continuum.'*® Abbott and
Ryan are concerned with transforming schooling into community-based models of
learning. In particular, they are critical of the “one-size fits all,” mechanistic view of
education that places children into the input-process-output structure, which ignores the
way children learn at individual rates by making connections meaningful to themselves.
Abbott and Ryan apply this example by using Yankelovich’s seven stages to identify
where their ideas are on the continuum, and at what stage their ideas might become
relevant to the general public and to policy makers.

Stage 1: Dawning of awareness. Abbott and Ryan identify this first stage by noting how
often major journals such as Newsweek, Time, The New Yorker, The Economist, New
Statesman, Prospect, The Guardian, Harper's, and The Atlantic Monthly focus on a new
topic related to education and learning. For example, in the 1990s, these journals included
many stories on early childhood learning and brain research, which resulted in a “swell of
concern” that these issues needed to be addressed. At this initial stage solutions are
mainly sought within the present institutional structure, although a few writers begin to
suggest alternatives such as stressing learning and community rather than instruction and
schooling.

Stage 2: Greater urgency. At this stage, with the public call to “do something,” major
efforts are put into raising standards for defined learning outcomes and into improving
accountability. “Working harder” rather than doing things differently is emphasized.

Stage 3: Reaching for solutions. Free-floating concern is transformed into more specific
proposals for action. “School effectiveness” becomes the key concept, which asks if the
investment in schooling is giving maximum payback. Achievement on standardized tests
becomes the central measure to assess school effectiveness. Education Reform Agendas
combine the “work harder” agenda with a range of initiatives, such as calls for charter
schools, computer-assisted learning, additional vocational and civics courses, homework
contracts, and other school-based reforms. Some teachers and administrators, however,
start to question whether schools are failing to develop creativity and adaptability in the
students.

Stage 4: Wishful thinking. Managerial responsibility, and the effective administration of
an institution according to highly defined rules, further replaces leadership and the ability
of leaders to make meaningful choices. Students start to do better on standardized tests;

125 3
Ibid., accessed.

12¢ Abbott, John, and Terry Ryan. The Unfinished Revolution: Ignorance, Interests, Ideology and What We
Can Do About It, London: Network Educational Press, 2000. John Abbott is President of the 21% Century
Learning Initiative and Director of the British Education 2000 Trust. He has been a keynote speaker for the
Canadian Education Association.
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however, complaints start to arise in other sectors. For example, business leaders call for
higher life skills such as critical thinking, creativity, adaptability, and the ability to work
collaboratively in teams; others call for more civic literacy and concern for social
responsibility. These calls add more stress to the already overloaded system, and teachers
leave the profession in ever larger numbers. Solutions are bounded by the perceived need
to strengthen the system rather than transform it. There is general resistance to the
perception by more progressive leaders that difficult choices must be made. At this point,
note Abbott and Ryan, people need to ask what is essential for learning.

Stage 5: Weighing the choices. Abbott and Ryan observe that this is our present stage in
terms of educational reform. Difficult choices between educating mainly for the economy
and educating for quality of life are beginning to be articulated. Agendas for change are
beginning to be discussed more often, moving the discussion away from systemic issues
confined to formal schooling and school politics toward the learning and developmental
needs of children and adults. The direction of this discussion is in expanding the
boundaries of learning beyond the school and in bringing difficult ideas, evidence, and
choices to the attention of both policy makers and the public.

Stage 6: Taking a stand intellectually. At this stage people basically change their values
and intellectually accept a course of action. Abbott and Ryan predict that this stage:

... will be characterized by the way in which communities learn to work together
to implement profound changes that will touch all parts of their corporate and
individual lives. This will not be easy. For years communities will have to work a
double agenda (the operational and the strategic)—doing the best they can for the
current generation of young people, according to learning arrangements currently
provided. At the same time these innovative community leaders will need to help
individuals and groups not currently involved in formal education systems
develop and implement new partnerships and programs. The transition will
require a tremendous amount of trust, collaboration and leadership. However, as
these new opportunities become better understood, so the significance of the
emphasis on developing learning skills will start to regenerate the community and
reinvigorate people who previously have ‘opted out’ of any community
involvement.

Stage 7: Making a responsible moral and emotional judgment. This stage reflects a
growing commitment to change and an emotional acceptance of new ideas as people
come to understand intellectually why change is needed. In relation to community-based
models of learning, Abbott and Ryan conclude:

Once communities gain the power of ‘full, pure, gut emotional acceptance’, they
will eventually break out of the old constraints and show just what a community
of really determined, knowledgeable, dedicated, and caring people can actually

do. When such communities become confident of flexing their muscles then, but

27 bid. p. 19.
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only then, does the unfinished revolution come to a conclusion worthy of a just
and free society.'**

Other analysts of public opinion have shown that peoples’ views can change, sometimes
dramatically, after they have studied an issue and discussed it with others who have
different opinions and expertise.'” Patrick Sturgis observes, for example, that James S.
Fishkin of Stanford University has seen an increase in informed public opinion in his
work with “deliberative polling.”"** The deliberative polling process involves a
population sample with diverse views on a topic engaging with a number of experts
representing “balanced” views during a weekend conference. Efforts are made to ensure a
lack of bias in the presentation of the briefing materials and expert testimonies. Fishkin
argues that the process produces opinions that are representative of what a broader
representation of the public would think if they were better informed about the issue.'”'

Such a deliberative polling process, if skillfully conducted as a true learning tool, may
help close the gap between public opinion and evidence noted by Levin and Giddings
above, and may even speed up the transition between the earlier, relatively uninformed
phases of Yankelovich’s seven stages of public opinion and the later stages of more
genuine intellectual understanding and moral judgement.

In a research approach focusing on the outcome of the process rather than the process
itself, Sturgis found modest but relevant opinion change with an increase in
knowledge.'** He also found that between a quarter to a fifth of respondents switched
sides on the issue when their knowledge increased, which translated “into sizable shifts in
the distribution of collective preferences.”'*?

According to Fishkin, as of mid-2005, only one official Deliberative Poll had been held
in Canada—which took place in Nova Scotia—although in 2003 Fishkin held a workshop
on the subject with the Public Policy Forum in Ottawa.'** In 2004, Nova Scotia Power
hosted a Deliberative Poll in Halifax involving 135 Nova Scotians and a 15-person
Advisory Group with diverse viewpoints in a discussion about energy issues facing the

28 1bid. pp. 13-19.

12 Sturgis, Patrick. "Knowledge and Collective Preferences: A Comparison of Two Approaches to
Estimating the Opinions of a Better Informed Public," Sociological Methods & Research, vol. 31, no. 4,
2003: 453-485.

10 Fishkin, James S. The Voice of the People: Public Opinion and Democracy, 2nd ed. New Haven, CT:
Yale University Press, 1997. cited in Sturgis. "Knowledge and Collective Preferences: A Comparison of
Two Approaches to Estimating the Opinions of a Better Informed Public."

P! Sturgis. "Knowledge and Collective Preferences: A Comparison of Two Approaches to Estimating the
Opinions of a Better Informed Public."

" Tbid.

3 1bid. p. 474.

134 Fishkin, James, Department of Communication Chair; Director, Institute for Communication Research;
and Director, Center for Deliberative Democracy; Stanford University, personal communication with Karen
Hayward, email correspondence, July 28, 2005.
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region."”> The main topic “centered on customer values and preferences concerning

options to meet the need for future generations in a context of increasingly strict emission
requirements.”>® Participants were surveyed before and after the process. Prior to the
conference, economic factors such as stable electric costs and lowest reasonable price
were considered the most important topics by the participants. After the conference,
concern for economic factors dropped by half and environmental factors took
prominence. Nova Scotia Power plans to use the final opinions from the Deliberative Poll
as a basic element in its planning process.

A similar intensive learning process, called “consensus conferences,” originated in
Denmark in 1987, also in an effort to bridge the gap between the public, experts, and
politicians."*” The process has been reproduced in many countries including Canada,
where the first consensus conference was held in Calgary in 1999 on the issue of food
biotechnology.'*®

The Danish Board of Technology, which works to ensure that technology is in harmony
with an ecologically and socially sustainable society, conducts these conferences over a
four-day period 6 or 7 times a year. The public process involves from 12 to 15 lay
citizens studying current, socially relevant, and often controversial technological policy
issues. After discussions with experts, who provide high-quality information, the group of
citizens identifies options for solutions and makes recommendations, which are seriously
considered by the Danish Parliament. In addition, the Danish Board of Technology
widely disseminates the results of the conferences to the general public. Einsiedel, et al.,
compared consensus conferences in Denmark, Canada, and Australia, and found that “the
consensus conference model is one that ‘travels well’ and is easily adapted to contexts
outside of Europe.”'*” As in the cases of both Denmark and Australia, increased media
coverage as well as increased public knowledge were results of the Canadian
conference.'*

16.5.2 Public opinion research in the Government of Canada

The following is a brief overview of general public opinion survey research conducted by
or for the Government of Canada, as well as general non-governmental surveys.
Although the following sections in this Chapter refer specifically to Canada, they do
contain generic information and are included here for their potential interest to the

1 The Public Decision Partnership. Customer Energy Forum: Summary of Results, Nova Scotia Power,

2004; accessed July 2005; available from
http://www.nspower.ca/CustomerEnergyForum/2004Forum.shtml.

B bid., accessed. p. 6.

37 The Danish Board of Technology. Consensus Conference, 2005; accessed November 2005; available
from http://www.tekno.dk/subpage.php3?article=468&toppic=kategoril2&language=uk.

% Einsiedel, Edna F., Erling Jelsoe, and Thomas Breck. "Publics at the Technology Table: The Consensus
Conference in Denmark, Canada, and Australia," Public Understanding of Science, vol. 10, 2001: 83-98.
B9 1bid. p. 94.

10 Ibid.
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Bhutanese concerned with developing public opinion polls and research. We do not
analyze these surveys here, but list them as possible (but incomplete) sources of Canadian
data for particular cultural literacy areas. In the report, “Public Opinion Research in the
Government of Canada: Annual Report 2003—2004,” former Public Works and
Government Services Minister, Scott Brison, identifies public opinion research as a “vital
resource in developing government policy, programs and communications centred on the
expectations of citizens.”'"!

Every year Public Works and Government Services Canada coordinates a multitude of
survey projects. The following examples, except where noted, took place in the
2003/2004 fiscal year and were reported in the annual report:'**

* It coordinated 593 projects with a value of more than $25.4 million and in the
previous year it coordinated 576 projects with a value of $23.7 million.'** In
2003/2004, Health Canada and Human Resources and Skills Development
Canada (HRSDC) undertook slightly more than a third of these projects.'**

* Health Canada tracks opinions on emerging public health threats, healthy eating
and obesity, physical activity, chronic disease issues, drug and tobacco control
strategies, and health attitudes of on-reserve First Nations people.'*> HRSDC
commissions surveys relating to human resources including, in 2003/2004,
opinions concerning access to postsecondary education that covered issues
relating to the quality, accessibility, and funding of the education system. HRSDC
also developed surveys on issues relating to skills and learning, especially related
to the workplace.'*®

* Canadian Heritage, Foreign Affairs Canada, and International Trade Canada'*’

conducted a survey of 2,662 Canadian adults concerning their opinions,

experiences, and expectations on arts and culture and about major international
issues. According to the survey, Canadians identified war, the environment, world
hunger, and terrorism as their top international concerns, and they approved of

Canada’s handling of issues such as the Iraq crisis.'**

I Public Works and Government Services Canada. Public Opinion Research in the Government of

Canada: Annual Report 2003, Government Information Services Branch, Public Works and Government
Services Canada, 2004; accessed October 2005; available from
http://www.communication.gc.ca/reports_rapports/por _rop/2003-2004/03-04 toc.html. p. 1.

142 Ibid., accessed.

143 Ibid., accessed.

'** The name of HRSDC has now been changed from Human Resources and Skills Development Canada to
Human Resources and Social Development Canada after a merger with Social Development Canada.

145 Public Works and Government Services Canada. Public Opinion Research in the Government of
Canada: Annual Report 2003, accessed.

146 Ibid., accessed.

"7 Formerly called Foreign Affairs and International Trade Canada.

'8 Public Works and Government Services Canada. Public Opinion Research in the Government of
Canada: Annual Report 2003, accessed.
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* Industry Canada conducted its first annual survey, which focused on research and
development, commercialization, trade, and investment. Industry Canada also
uses survey tools to study the impact of the Internet on Canadians, consumer
protection, and issues such as biotechnology.'*

* Agriculture and Agri-Food Canada conducted perception and attitude surveys on
issues such as food safety and “functional foods and nutraceuticals” intended to
support market development activities.'

* Natural Resources Canada tracked awareness and understanding of issues such as
climate change and the Kyoto Agreement, ethanol-blended gasoline, and
corporate social responsibility. It also has conducted three baseline surveys in
1993, 1159197, and 2002 to track public opinion on key energy and resource
issues.

* Environment Canada, as part of the One Tonne Challenge (OTC) initiative,
studied social engagement issues among Canadian youth in order to develop
baseline data to assess the effectiveness of the OTC. It also surveyed public
opinion on issues concerning water, toxins, nature, and climate change. It plans to
explore views on the Canadian Environmental Protection Act, contaminated sites,
the Species at Risk Act, natural area management, and Canada’s international role
in environmental management.'**

* The Treasury Board of Canada Secretariat collects Strategic Outcome Information
for all government departments. For example, it notes that the strategic outcome
mandate of Statistics Canada is to “inform Canada’s citizens, governments, and
businesses on various aspects of Canada’s evolving economy and society, with
objective and impartial statistics [...] which contribute to [...] keeping Canadians
informed on, and of, current and emerging economic and social issues affecting
their lives and well-being.”'>> The Treasury Board Secretariat is also working
toward developing on-line survey formats. The first two on-line surveys were
answered by 6,727 individuals and 4,141 individuals, respectively. Topics focused
on the Government On-Line Internet Research Panel, and on issues such as
functionality and navigation of the Government of Canada Web sites.'™

149
150
151

Ibid., accessed.

Ibid., accessed.

Natural Resources Canada (NRC). Tracking Report of Canadian Attitudes Towards Natural Resource
Issues, 1997, NRC, 1997; accessed July 2005; available from
http://www.nrcan.gc.ca:80/inter/cb97rep_e.html.

132 Public Works and Government Services Canada. Public Opinion Research in the Government of
Canada: Annual Report 2003, accessed.

153 Treasury Board of Canada Secretariat. Strategic Outcome Information, 2005; accessed October 2005;
available from http://www.tbs-sct.gc.ca/rma/krc/common/map-carte_e.asp.
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Public opinion research by the government in Canada includes both custom and
syndicated studies, which have different policies for data availability. Custom studies are
commissioned from private firms to address the specific research needs of a department
and are available to the public. In 2003, Public Works and Government Services Canada
developed an on-line database that, in part, offers access to information on current
research projects and past project results. To date, the final reports of more than 3,300
public opinion research studies conducted since 1994 by the government of Canada are
listed in the searchable database.'> The reports are also available at the National Library
of Canada and the Library of Parliament. In 2003—2004, the Canadian government used
the services of 87 research firms, including EKOS Research Associates, Environics
Research Group (now GlobeScan), and Ipsos-Reid.

Syndicated research, which often contains trend information, is owned by the research
firm that collects the data, and the data are only available to subscribers who share the
costs. In 2003-2004, the Canadian government purchased $2.9 million worth of
syndicated studies, down from $3.1 million in 2002—-2003 and $4 million in 2001-2002.
National Public Opinion Overview surveys in 2003—-2004 that used syndicated research
included the following (with the firm conducting the survey listed in parentheses after
each survey description):

*  3S8C Socio-Cultural surveys: These surveys monitor social values and have been
conducted in Canada since 1983 to map the changing values, attitudes, and
behaviour of consumers. The surveys correlate socio-cultural trends with specific
questions that the client requesting a survey may have. (CROP: Centre de
recherche sur l'opinion publique.)

* C(itizens First: This series of surveys, from 1998, 2000, and 2003, provides
comprehensive information on how citizens and clients of the Canadian public
sector perceive the services they receive from governments at the municipal,
provincial / territorial, and federal levels. (Institute of Public Administration of
Canada.)

*  Communications Canada: From 2001 to 2003 Communications Canada
conducted the Listening to Canadians poll three times a year to assess public
views on public policy priorities. It closed its operations in March 2004."°° A
January 2002 survey by Communications Canada focused on young adults.

*  Environmental Monitor: This is the first tracking study to focus exclusively on
environmental and natural resource issues. It is an in-depth study conducted
annually since 1987, and is supplemented by quarterly samples of attitudes and
opinions of 1,500 Canadians (Environics International / GlobeScan);

*  Focus Canada: This is a comprehensive quarterly survey of about 2,000
Canadians dating from 1976 that focuses on political, economic, and social trends
(Environics Research Group).

155 CommNET. Public Opinion Research (POR) Database, Government of Canada, 2005; accessed

November 2005; available from http://commnet.gc.ca/por_rop/report/findreports_e.php.
156 public Works and Government Services Canada (PWGSCQ). Listening to Canadians, PWGSC, 2005;

accessed October 2005; available from http://www.communication.gc.ca/survey_sondage/index_e.html.
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* Perspectives Canada: This is a quarterly assessment of political and other opinion
issues that focuses on government and business (Perspectives Canada).

* Rethinking Government: This is a comprehensive survey to chart trends and issues
on themes such as trust, values, globalization, “democratic deficit,” public
priorities, and the role of government, conducted since 1994 (EKOS Research
Associates).

* The Ipsos Trend Report Canada: This survey, which is available to subscribers,
identifies and monitors shifts in Canadians’ values, behaviors and perceptions
about marketplace, social, economic and political issues. (Ipsos-Reid).

Examples of surveys on international issues are: Corporate Social Responsibility Monitor
(Environics International / GlobeScan); Food Issues Monitor (Environics International /
GlobeScan); Gallup Poll Tuesday Briefing, ePublication (The Gallup Organization);
Global Issues Monitor (Environics International / GlobeScan); International
Environmental Monitor (Environics International / GlobeScan); Rethinking Work:
Understanding the New North American Workforce and Workplace (EKOS Research
Associates); and Survey of International Students in Canada (Canadian Bureau of
International Education).””’

16.5.3 General non-governmental surveys

Other organizations in Canada collect public opinion surveys and produce results within
searchable databases available to the public for non-commercial uses. These include the
Canadian Opinion Research Archive (CORA) at Queen’s University, which contains
surveys dating from the 1970s, and the Centre for Research and Information on Canada
(CRIC), which tracks and analyzes Canadian public opinion, and publishes a weekly
newsletter called “Opinion Canada.” Every year since 1997, CRIC has conducted its
Portraits of Canada survey on key issues that affect the future of Canada."”® CORA also
collects searchable data in its Public Opinion Trends Series."”” The Canadian Gallup Polls
(formerly Canadian Institute of Public Opinion) has surveys dating from 1945.

An interesting collaborative survey was designed by CRIC, CORA, and the Globe and
Mail to provide an authoritative picture of the way the attitudes and values of Canadians
have evolved since the 1960s.'® The CRIC-Globe and Mail Survey on “The New
Canada” was conducted in April and May of 2003 by Ipsos-Reid, and sampled 1,000

57 Public Works and Government Services Canada. Public Opinion Research in the Government of

Canada: Annual Report 2003, accessed. p. 39.

138 Centre for Research and Information on Canada (CRIC). Portraits of Canada, 2004. Vol. 2005 CRIC,
2005.

159 Canadian Opinion Research Archive (CORA). Website, Kingston, ON, CORA, Queens University,
accessed April 2005; available from http://www.queensu.ca/cora.

1% Centre for Research and Information on Canada (CRIC), Globe and Mail, and Canadian Opinion
Research Archive (CORA). The CRIC-Globe and Mail Survey on "The New Canada", Canadian Opinion
Research Archive, Queen's University, 2003; accessed November 2005; available from
http://jeff-lab.queensu.ca/poadata/info/cric/cricgmnc03.shtml.
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respondents between the ages of 18 and 30, and 1,000 respondents 31 years and older.
Results and an analysis of the survey are available in a 2004 book, The New Canada."®
This study was highly publicized for its finding that Americans and Canadians hold very
different values and attitudes, and are becoming more different as time proceeds,
especially in respect to their basic value systems and levels of tolerance.

The survey also found that young Canadians in their 20s are the most highly educated
generation ever produced in Canada. The proportion of Canadians in their 20s with a
university degree has more than doubled from 8% in 1971 to 18% in 2001. Interestingly,
the survey showed that what drives young people today is the goal of having a balanced
life, rather than corporate success or material gain, and that they prefer a good quality of
life over a high standard of living. They also have significant ecological and social justice

162
concerns.

The Institute for Social Research (ISR) at York University, which has nearly 40 years of
experience in social science, public opinion, and policy research, houses the largest
university-based survey research unit in Canada.'® It has conducted two waves of a
national longitudinal study, the Social Change and Well-being Survey, the first in 2000-
2001 and the second in 2003. The study surveyed approximately 5,100 adults in the first
wave, and reinterviewed them in the second wave in order to explore “the economic,
social and political factors that shape public policy, and how these policies determine
societal values, attitudes and well-being among individuals and communities.”'®* The
study was commissioned by a group of university researchers led by Richard Johnston of
the University of British Columbia and was funded by SSHRC. ISR also administers the
Ontario Student Drug Use Survey, which has been conducted bi-annually since 1977, for
the Centre for Addiction and Mental Health, to study student awareness and use of
alcohol, tobacco and other drugs. The survey is administered to 7,000 students from
grades 7-12.'%

The Ontario Institute for Studies in Education (OISE) at the University of Toronto has
conducted two key surveys, which are discussed in detail elsewhere in this literature
review: the National Study of Work and Learning and the National Survey of Informal
Learning Practices. The National Study of Work and Learning is a 2004 national survey
of 10,000 Canadians to “identify gaps in workplace training and education and to explore
current issues and trends related to work and learning.” This study was led by David
Livingstone of the University of Toronto on behalf of a network of researchers from
seven universities and more than 10 community groups and professional institutions
across Canada. The National Survey of Informal Learning Practices was conducted in
2000 for a study also led by David Livingstone.

'°" Anderssen, Erin, and Michael Valpy. The New Canada: A Globe and Mail Report on the Next
gzenemtion, Toronto: McClelland & Stewart Ltd, 2004.

Ibid.
1 Institute for Social Research. Website, York University, accessed October 2005; available from
http://www.isr.yorku.ca/home.html.
164 Ibid., accessed.
165 Ibid., accessed.
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Finally, OISE also conducts the Provincial Public Attitudes Toward Education Survey,
which is the longest-running public opinion survey on education in Canada. It has
surveyed approximately 1,000 adults in the province bi-annually since 1978 about their
attitudes toward the education system. The survey examines “educational policy issues
including public satisfaction with schools, funding priorities and control, governance and
reorganization, testing, teachers’ rights, equity issues and lifelong learning.”'®®

The Calgary Faculty and Student Alliance (CalFASA) conducts an interesting and
unusual survey during provincial elections to clarify the views of the major political
parties on postsecondary education issues, and to hold the government accountable for its
own postsecondary education policies and views.'®” The survey is sent to those sitting
members in the provincial legislature who are responsible for postsecondary education
(minister or critic) regarding his or her views on a range of postsecondary education
issues. The survey has six questions and a final space for comments. For each question,
the survey provides a paragraph of background information. The survey questions and
background paragraphs are reproduced in Appendix 27.

16.5.4 Public opinion on environmental education: an example

In May-June 2002, Environics International conducted a survey of 1,502 Canadian adults
for the Sustainability Network. Two of the 15 questions concerned environmental
education. The first question asked respondents to what extent they feel they know
enough about the environment to make decisions in their day-to-day lives that would help
maintain a healthy environment. Figure 1 below illustrates the results.

1% University of Toronto. "Public Support for Education Funding Remains at Historic High: OISE / UT

Survey." University of Toronto News, February 8, 2005, accessed October 2005; available from
http://www.oise.utoronto.ca/OISE-Survey/2004/survey04 release.pdf.

17 Calgary Faculty and Student Alliance (CalFASA). 2004 Election Special Report: Post-Secondary
Education Survey, CalFASA, 2004; accessed October 2005; available from
http://www.calfasa.org/publicationsCalFASA Election Survey Responses 2004.pdf.
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Figure 1. Percentage of Canadians who think they know all or most of what is
needed about the environment to make decisions that maintain a healthy
environment, by region, 2002
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Source: Adapted from Environics International. Public Opinion on Environmental Education, Urban
Sprawl, and Water Issues. Sustainability Network, 2002.

Fifty six percent of respondents said they knew some, and 12% of respondents said they
knew very little, which implies that they believe they need to know more to make
informed decisions about the environment. Only 4% of Canadian adults feel they know
all that’s needed, and only 28% feel they know most of what is needed.'®® Environics
notes:

While there is likely a gap between willingness to take action and ability to make

'8 Environics International. Public Opinion on Environmental Education, Urban Sprawl, and Water Issues,

Sustainability Network, 2002; accessed July 2005; available from
http://sustain.web.ca/cbt/research - July 2002.pdf.
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decisions that maintain a healthy environment, further research will be required to
predict what effect increased environmental knowledge will have on
environmental behaviour.'®

The second question asked respondents to choose from among four sources of
information, the one that could best help young people make day-to-day decisions that
would help maintain a healthy environment. Results are shown in Figure 2, and Figure 3
shows the results analyzed by age.

Figure 2. Percentage of Canadians that consider specific sources of information the
most important to help young people make decisions that will help maintain a
healthy environment, 2002
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Note: based on a survey of 1,502 adult Canadians

Source: Adapted from Environics International. Public Opinion on Environmental Education, Urban
Sprawl, and Water Issues. Sustainability Network, 2002.

Schools, including outdoor education, were considered the best source of information by
59% of respondents; media was considered the best source for 28% of respondents;
government and community information was the best source for 6% of respondents; and
parks and nature centres was the best source for 5% of respondents.

1 Ibid., accessed. p. 6.
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Figure 3. Percentage of Canadians that consider specific sources of information the
most important to help young people make decisions that will help maintain a
healthy environment, by age group, 2002
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Source: Adapted from Environics International. Public Opinion on Environmental Education, Urban
Sprawl, and Water Issues. Sustainability Network, 2002

When results are analysed by age, 69% of respondents over the age of 65 chose schools
as the most important information source, compared to 36% of respondents aged 18-24.
This is very significant because it indicates that those who have most recently
experienced schooling have considerably less faith in the ability of the school system to
provide needed environmental information than those most removed from schooling—
who may harbour illusions about the knowledge they think schools are imparting. While
only 18% of respondents over 65 years of age chose media as the best source of
information to help maintain a healthy environment, 49% of respondents aged 1824
chose media as the most important information source—considerably more than chose
schools. The figure highlights the differences of opinion among age groups. These results
indicate that respondents over the age of 65 may have a very different idea of what young
people need to know and how they can best acquire that knowledge than young people
themselves.
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17. Basic Adult Literacy

Basic literacy is generally associated with the ability to read, write, speak, and count. But
the term /iteracy has also been used more broadly to include other areas that measure
what the population needs to know to function in society. These skills and knowledge
include more than what is learned in school. Individuals build on this knowledge
throughout their lives in various contexts. The knowledge includes that needed for health
literacy, civic literacy, ecological literacy, science literacy, media literacy, and cultural
literacy, among others.'”’ We will look at some of these types of literacy in separate
sections of this literature review. However, this section focuses on basic literacy—the
ability to read, write, speak, and count.

The level of literacy in a population is widely considered a key social and economic
indicator. Quantitative literacy generally is related to the effects of schooling, while the
other basic literacy skills are more strongly affected by family background.'”' Literacy
skills are associated with educational attainment, health, income, citizenship abilities, as
well as the ability to function in society. One study looking at economic growth (based on
the GDP) found that the average literacy score in a population is a better indicator and
predictor of economic growth than a score based only on high-level skills.'”* This finding
indicates that, even from a strictly economic perspective that does not include
considerations of equity and social justice, it may be a better investment for governments
to expand basic literacy skills throughout the population than to focus more exclusively
on high-end research and innovation at the tertiary level—which is often touted as the
key to embracing the knowledge economy.

Over the last decade the concept of literacy has changed from one that defines literacy
according to an arbitrary standard of reading performance that then labels people as
literate or illiterate to one that defines literacy proficiency levels along a continuum that
assesses how well adults use information to function in society. The current official
OECD definition is:

Literacy is defined as a particular capacity and mode of behaviour: the ability to
understand and employ printed information in daily activities, at home, at work
and in the community—to achieve one’s goals, and to develop one’s knowledge
and potential.'”

170 Joint Centre of Excellence for Research on Immigration and Settlement (CERIS). Meanings of Literacy,

Toronto, CERIS, 2005; accessed February 2005; available from http://ceris.metropolis.net.

" Willms, J. Douglas. Three Hypotheses About Community Effects, OECD and Canadian Research
Institute for Social Policy (CRISP), 1999; accessed February 2005; available from
http://www.oecd.org/dataoecd/25/4/1825818.pdf.

172 Coulombe, Serge, Jean-Francois Tremblay, and Sylvie Marchand. Literacy Scores, Human Capital and
Growth across Fourteen OECD Countries, Ottawa: Statistics Canada, catalogue number 89-552-
MIE200411, 2004.

' Organisation for Economic Co-operation and Development (OECD). Literacy in the Information Age:
Final Report of the International Adult Literacy Survey, OECD and Statistics Canada, 2000; accessed
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In addition to the benefits that accrue to literate individuals, such as the ability to manage
ones household and participate more fully in society, there is also an assertion that
increased levels of literacy translate into increased levels of productivity and economic
development.

It is widely believed that individuals with greater knowledge, skills and desirable
personal attributes have a higher likelihood of experiencing labour market success
than those with less. The knowledge and skills of workers are known to be a
major factor in productivity, innovation and technological change. Furthermore, a
workforce involved in continuous learning is an advantage in a global economy
characterized by rapid change. A strong foundation in literacy and numeracy is
the basis for the acquisition of further knowledge.'™

However, some scholars in the field of literacy have challenged the assertion that higher
levels of literacy stimulate economic development. According to Graff:

Contrary to popular and scholarly wisdom, major steps forward in trade,
commerce, and even industry took place in some periods and places with
remarkably low levels of literacy; conversely, higher levels of literacy have not
proved to be stimulants for ‘modern’ economic development. More important
than high rates or ‘threshold levels’ of literacy have been the educational levels
and power relations of key persons, rather than of the many; the roles of capital
accumulation, ‘cultural capital,” technological innovations, and the ability to put
them into practice; or the consumer demands and distribution-marketing-
transportation-communication linkages.'”

Graff argues that by the nineteenth century literacy became “vital to the process of
training and being trained” for factory capitalism.'® It should be noted here that the
historical role of literacy in society is well beyond the scope of this literature review.
However, a question that needs to be raised is what role does literacy play in the
processes of class mobility in contemporary society? In other words, is it the case that
anyone who becomes literate is better off economically and more able to find good
employment?

According to the 2003 International Adult Literacy and Skills Survey (IALSS) there is a
clear relationship between literacy proficiency and employability. That is, the average

January 2005; available from

http://www.oecd.org/LongAbstract/0.2546.en 2649 34509 1897266 119699 1 1 1.00.html.

174 Statistics Canada. Building on Our Competencies: Canadian Results of the International Adult Literacy
and Skills Survey 2003, Statistics Canada, Catalogue no. 89-617-XIE , and Human Resources and Social
Development Canada, 2005; accessed January 2006; available from
http://www.statcan.ca/cgi-bin/downpub/listpub.cgi?catno=89-617-XIE2005001. p. 73.

' Graff, Harvey J. The Legacies of Literacy. Continuities and Contradictions in Western Culture and
Society, Indianapolis: Indiana University Press, 1987. p. 11.

¢ Ibid. p. 11.
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scores of those employed are higher than those who are either unemployed or not in the
labour force. The employment rates are also higher for those with higher proficiency
scores. Higher literacy scores are also associated with higher earnings, particularly for
women.'”” Since comparable data only exist starting in 1994, it is difficult to assess a
historical trend, but there are international studies, which indicate that the influence of
education on social mobility may be on the decline.

One British study found that when data on persistent poverty were examined from a
historical perspective, children born in the UK in the 1950s were more socially mobile
than those born in the 1970s. The report, published in 2006, found that in the 1970s the
chances of a teenager living in poverty as an adult doubled if they lived in poverty in
childhood. By the 1980s, that was nearly four times as likely to happen.'’®

Another British study, cited in The Economist, on the impact of education on social
mobility found that employers are becoming less interested in educational qualifications
and that there is some question about whether higher levels of education necessarily
translate into more social mobility.

Part of the job of higher education is to send a signal to employers at that
someone has learnt to think, to persevere, to absorb information and to present
ideas. As the supply of graduates grows, and the quality of teaching in Britain’s
shabby, crowded universities declines, this signal is fading. At the same time,
services have been growing at the expense of manufacturing, and, increasingly,
the qualities that employers in the service sector want are those the middle class
acquire at home: articulacy, confidence, and smartness.'””

According to Statistics Canada:

The problem of poor literacy skills is not simply an issue of education, nor is it
only a private, individual matter. It is also an indicator of deeper social and
economic inequalities that characterize contemporary society. Because the
improvement of literacy skills alone will not solve systemic inequalities, policies

77 Statistics Canada. Building on Our Competencies: Canadian Results of the International Adult Literacy
and Skills Survey 2003, accessed. pp. 73—88.

'8 Dean, Malcolm. "Social Mobility Is Still an Unequal Struggle." The Guardian, London, May 3, 2006;
available from http://www.guardian.co.uk/socialexclusion/story/0,.1765826,,00.html old.The report, The
Persistence of Poverty Across Generations, was written by Jo Blanden and Steve Gibbons of the Centre for
Economic Performance at the London School of Economics and Political Science and published by the
Joseph Rowntree Foundation.

179 The Economist. "Social Mobility. What's It Worth?" The Economist, January 15, 2004, accessed May
2006; available from http://www.economist.com/world/europe/displayStory.cfm?story id=2352932. The
study cited was “Education, Employers and Class Mobility,” by Michelle Jackson, John Goldthorpe and
Colin Mills of Oxford University. The report was published in Research in Social Stratification and
Mobility.
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designed to address literacy concerns will have limited effect unless they also
include a serious attack on economic insecurity and other inequalities.'*

17.1 Measuring adult literacy

Again, as noted previously, the chapters in this literature review that contain information
specific to Canada are included here for the generic information that might be relevant
and applicable to Bhutan. In some cases, the information presented might also represent
Western educational elements that the Bhutanese might be interested in avoiding. In the
main, literacy assessments in Canada use data from two OECD surveys, which Canada
helped to develop: the Programme for International Student Assessment (PISA)'®! and
the International Adult Literacy and Skills Survey (IALSS), which is the Canadian
component of the Adult Literacy and Life Skills Program (ALL). PISA will be discussed
later in this review, as it deals with youth literacy. Both surveys were conducted in
Canada with co-operation from Statistics Canada and HRSDC through the National
Literacy Secretariat (NLS).'*

17.1.1 International Adult Literacy and Skills Survey (IALSS)

The first round of the International Adult Literacy Survey (IALS) was fielded between
1994 and 1998 in 22 countries. Data for Canada were collected in 1994 and results were
reported by the OECD, Statistics Canada, and HRSDC. The second round was conducted
in 2003 and the survey was renamed the International Adult Literacy and Skills Survey
(IALSS). The TALSS is the Canadian component of the Adult Literacy and Life Skills
program (ALL), which is a “large-scale co-operative effort undertaken by governments,
national statistical agencies, research institutions and multi-lateral agencies that provides
internationally comparable measures.”'™

The four domains of literacy skills measured in the 2003 IALSS are prose literacy,
document literacy, numeracy, and problem solving. Prose literacy is defined as the
knowledge and skills needed to understand and use information from texts such as news
stories, instruction manuals, poems, and fiction. Document literacy measures the

'%0 Shalla, Vivian, and Grant Schellenberg. The Value of Words: Literacy and Economic Security in
Canada, Catalogue no. 89-552-MPE3, Ottawa: Statistics Canada and HRSDC, 1998. p. 46.

'8! Organisation for Economic Co-operation and Development (OECD). The PISA [Programme for
International Student Assessment] 2003 Assessment Framework - Mathematics, Reading, Science and
Problem Solving, Knowledge and Skills, OECD, 2003; accessed September 2006; available from
http://www.pisa.oecd.org/dataoecd/46/14/3369488 1 .pdf.

"2 Human Resources and Skills Development Canada (HRSDC). Literacy: Research and Statistics,
Ottawa, 2005; accessed February 2005; available from http://www.hrsdc.gc.ca/en/gateways/topics/Ixa-
rsr.shtml.

'8 Statistics Canada. Building on Our Competencies: Canadian Results of the International Adult Literacy
and Skills Survey 2003, accessed. p. 12
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knowledge and skills needed to locate and use information in formats such as job
applications, maps, transportation schedules, tables, and charts. Numeracy measures the
mathematical knowledge and skills needed for ordinary procedures such as balancing a
chequebook, figuring out tips, completing order forms, and determining interest on a
loan. Problem solving measures the ability to think with goals in mind and to act in
situations where no set solutions exist.'®

The Educational Testing Service (ETS) gives colloquial examples of the first three types
of skills in terms of what people need to know in their daily lives:

Prose literacy:

* Learn about quitting smoking from a brochure at your health clinic

* Read a story or poem with your child

* Join in the readings at a wedding, or other ceremonies or events

* Give your child medication as directed on the package

* Read a newspaper or magazine to keep up on local and national events.

Document literacy:

« Fill out a job application form or complete a credit card application

* Use a bus or train schedule to retrieve specific information

* Find out today's weather using a weather map

* Use the TV guide to find the time that your favorite TV show starts

* Sign a form giving permission for your child to go on a school field trip
» Compare items in the warehouse to those listed on the inventory sheet

* Retrieve information from a graph or chart

Quantitative literacy or numeracy:

* Figure out how much commission you earned last month in your sales job

* Add up how much you save when you use coupons to buy two items at a store

* Calculate a 15% tip at a restaurant

* Figure out the monthly cost of the milk program at your child’s school

* Keep score for your bowling team

* Follow the instructions on a can of paint to calculate how many cans you need to
paint a room'®

The 2003 TALSS divides these literacy skills into five levels of difficulty, from the lowest
proficiency at level 1 to the highest proficiency at level 5. People at level 1, for example,
would have a hard time understanding how to follow directions in a cookbook, follow
maps, or understanding directions on a prescription. Those at level 2 would be able to
read simple texts but would have difficulty with job applications or bank deposit slips and
would have trouble learning new job skills. Level 3 is the “desired threshold” or the
“minimum for persons to understand and use information contained in the increasingly

184
185

Ibid., accessed. p. 16
Educational Testing Service (ETS). Types of Literacy, ETS, 2005; accessed February 2005; available
from http://www.ets.org/etsliteracy/types.html.
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difficult texts that characterize the emerging knowledge society and information

186
economy.”

According to Statistics Canada:

Level 3 performance is generally chosen as a benchmark because in developed
countries, performance above level 2 is generally associated with a number of
positive outcomes. These include increased civic participation, increased
economic success and independence, and enhanced opportunities for lifelong
learning and personal literacy.'®’

In fact, OECD analysis of the 1994 IALS data yielded consistent evidence that the
performance difference between levels 2 and 3 “is substantive and corresponds to a
significant difference in measurable benefits accruing to citizens of OECD countries.”'*®
However, a “desirable threshold” for the problem solving domain has yet to be set.'®’

Individuals with a proficiency at level 4/5 in prose and document literacies are able to
make complex and high-level inferences, and use specialized and complex information.
In numeracy, these levels reflect an ability to understand a broad range of mathematical
information of a more abstract nature, and to undertake mathematical tasks that involve
multiple s}geg)s or “draw inferences” or “generate mathematical justifications for
answers.”

Table 3 below summarizes the results of the 2003 IALSS for each proficiency level and
each category of literacy in Canada.

1% Statistics Canada. Building on Our Competencies: Canadian Results of the International Adult Literacy
and Skills Survey 2003, accessed. p. 26

" bid., accessed. p. 14

' Organisation for Economic Co-operation and Development (OECD). The PISA [Programme for
International Student Assessment] 2003 Assessment Framework - Mathematics, Reading, Science and
Problem Solving, Knowledge and Skills, accessed.

'% Statistics Canada. Building on Our Competencies: Canadian Results of the International Adult Literacy
and Skills Survey 2003, accessed. p. 15

0 1bid., accessed. p. 16
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Table 3. Percentage of Canadians aged 16 and older at each proficiency level, 2003

Proficiency level
Subsection
Level 1 | Level 2 | Level 3 | Level 4/5
Prose 20 28 35 17
Document 22 27 34 18
Numeracy 26 30 30 15
Problem solving 36 36 23 5

Source: Statistics Canada. Building on Our Competencies: Canadian Results of the International Adult
Literacy and Skills Survey 2003, Statistics Canada, Catalogue no. 89-617-XIE , and Human Resources and
Social Development Canada, 2005; accessed January 2006; available from http://www.statcan.ca/cgi-
bin/downpub/listpub.cgi?catno=89-617-XIE2005001.Table 1.2. pp. 112-113.

The IALSS data indicate that about 12 million or 48% of Canadian adults over 16 years
of age scored below level 3 in prose literacy, 35% scored at level 3, and 17% scored at
level 4/5. For document literacy, 49% of Canadians overall scored below level 3 and 51%
at level 3 and above. Overall, 55% of Canadians scored below level 3 in numeracy, while
45% scored at level 3 and above. According to the 2003 IALSS results for problem
solving skills, 36% of Canadians scored at level 1, 36% scored at level 2, 23% scored at
level 3, and only 5% of Canadians scored at level 4/5. As previously noted, no threshold
has yet been set in the problem-solving domain.'”’

As previously noted, the 2003 IALSS was the Canadian component of the Adult Literacy
and Life Skills Survey (ALL). When the Canadian data are compared with the
international results, the literacy performance of 16 to 65 year-olds in the Yukon,
Saskatchewan, Alberta and British Columbia compares favourably with Bermuda and
Norway, the best performing OECD countries. ALL results also indicate that the average
literacy performance of the adult populations in most Canadian provinces and territories
is significantly higher than that of the adult population of the United States.'”?

According to Statistics Canada there has been little significant change between the 1994
and 2003 literacy survey results.'”” In this regard, Canada was not unique. Little change
in literacy scores was observed over this time period in any of the countries that
participated in both international surveys.

In terms of distributions of proficiency, or the spread of proficiency scores between 1994
and 2003, there was also little change. However, the data indicate that there are fewer

P bid., accessed. pp. 112-113

2 1bid., accessed. p. 30

'3 In 1994 Canada participated in the International Adult Literacy Survey (IALS). In 2003 the survey was
renamed the International Adult Literacy and Life Skills Survey (IALSS).
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Canadians at the highest and lowest literacy levels in 2003 than in 1994 and more at level
2 and 3. According to Statistics Canada, few of the changes are statistically significant
and therefore “the cautious conclusion is that there has been little change in the literacy
profiles of Canadians between 1994 and 2003.”'*

Both the 1994 TALS and the 2003 IALSS data can be accessed through an interactive data
retrieval system at Statistics Canada that allows users to retrieve the prose, document and
quantitative (numeracy) literary data as well as corresponding data on a wide range of
intermediate variables covering adult education, community activities, demographics,
educational experience, household information, labour force experience, language
background, mathematics, parental information, reading at home or at work, self-reported
skills, and training and writing at home or at work."”” These variables are associated with
performance on the literacy tasks, account for between 79% and 89% of the variance in
task difficulty, and are generalizable across pools of tasks.'

A scan of this Statistics Canada database for knowledge-related questions found
questions about public library use; time spent watching television or videos; attendance at
movies, plays, or concerts; and whether books, magazines, or newspapers were read
regularly. A question was asked about which parts of the newspaper were regularly read:
comics, editorial, finance, advice columns, horoscope, movie / concert lists, classified
ads, national / international news, and other. Also, the survey asked whether the
household had an encyclopedia, a dictionary, or more than 25 books.

The 1994 survey is not without its detractors. Thomas Sticht, for example, criticizes the
survey’s validity from a number of perspectives.'”’ For example, he feels that the survey,
since it uses both standardized performance tests and self-assessments, and does not
measure knowledge of vocabulary of a cultural nature, particularly underestimates the
abilities of older adults. Another criticism is that performance test results were lower than
perceived literary abilities in the self-assessment segments, which Sticht hypothesizes
might be the arbitrary way the IALS defines proficiency at a given level.

The number of adults thought to be at risk for various factors—such as low
employment, dependency upon welfare, poor health care, lack of civic
participation, and so forth—due to low literacy in each nation was much higher
when the performance scales were used than when the self-assessment scale was
used [...]. Using the data for Canada as an example, the document scale
performance assessment methodology assigned some 3.3 million adults into
literacy Level 1 as poorly literate. However, only 22% of the adults assigned to
Level 1 actually considered themselves as poor readers and over 60% to 70%

194 Statistics Canada. Building on Our Competencies: Canadian Results of the International Adult Literacy
and Skills Survey 2003, accessed. p. 34

195 Ibid., accessed.

1% Kirsch, Irwin. The International Adult Literacy Survey (IALS): Understanding What Was Measured,
Princeton, N.J.: Educational Testing Service (ETS), 2001.

17 Sticht, Thomas G. "The International Adult Literacy Survey: How Well Does It Represent the Literacy
Abilities of Adults?," The Canadian Journal for the Study of Adult Education, vol. 15, no. 2, 2001: 19-29.
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thought they were moderate, good, or excellent at meeting the reading
requirements for their daily lives and work.

In this case then, the performance task methodology was not very accurate in
predicting the self-assessment results. It produced millions of false negatives—
that is, people who were declared to be poorly literate whose self-ratings said they
were actually moderately to excellently literate [...]. Even given that many adults
may have over-estimated their reading skill levels on the self-assessments,
creating numerous false positives (i.e., adults who said they could read well who
actually did not perform above Level 1 on the IALS), this analysis lends support
to the interpretive inference (construct validity) that the self-assessment scale
provides a valid measure of literacy ability."””

However, according to Statistics Canada, research has shown that very often those with
low literacy levels are reluctant to reveal their abilities and many develop strategies and
coping mechanisms to conceal their problem, or have learned to avoid situations that
require reading.'”’

" Tbid.

199 Statistics Canada. Adult Literacy in Canada: Results of a National Study, Catalogue no. 89-525E,
Ottawa: Minister of Industry, 1991. pp. 42—44. Statistics Canada’s 1989 survey Literacy Skills Used in
Daily Activities (LSUDA) was conducted on behalf of the National Literacy Secretariat of Multiculturalism,
and Citizenship Canada.
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18. Ecological Literacy

Our society is suffering from the loss of vital contact and of the sense of
transcendence that nature provides. We have lost the best part of ourselves and
we don’t know it.

Peter Quince >

18.1 Environmental learning and education for sustainability:
The United Nations Decade of Education for Sustainable
Development (DESD)

The United Nations General Assembly adopted a resolution in December 2002 to create
the Decade of Education for Sustainable Development (DESD) that would run from 2005
to 2014, with the United Nations Educational, Scientific and Cultural Organization
(UNESCO) at its helm.*®' The initiative joins and overlaps with three other U.N.
educational initiatives—Education for All (EFA), the Millennium Development Goals
(MDG), and the United Nations Literacy Decade (UNLD). These initiatives propose to
extend basic education to all children and adults, to reduce poverty and inequities, and to
focus on literacy in particular as a key instrument and goal of learning.

The DESD was created as “a way of signaling that education and learning lie at the heart
of approaches to sustainable development,” and is more concerned than the other three
initiatives with the content and purpose of education.*”> The DESD takes a broad view of
education as learning within formal, nonformal, and informal settings throughout the life
course. Education for Sustainable Development (ESD) encompasses environmental
education but also includes the broader context of socio-cultural and socio-political
issues. The UN therefore notes that education for sustainable development must be
integrated into all disciplines and not taught as a separate subject. ESD considers
sustainable development as basic to what is needed for the health of the planet and for the
social and economic wellbeing of communities and individuals. Sustainable development,
the UN argues, will not be achieved by maintaining the status quo. Rather, for sustainable
development to become a reality, we need a change of thinking and values, which is what

2% Quince, Peter. "Compost or Computers? Gardening Should Be as Important a Part of Education as

English, Maths, and Science." Resurgence, January-February, 2000.

291 United Nations Educational, Scientific, and Cultural Organization (UNESCO). UN Decade of Education
for Sustainable Development 2005-2014. International Implementation Scheme (Draft), Paris, UNESCO,
2005; accessed April 2005; available from
http://portal.unesco.org/education/admin/ev.php?URL_ID=36026&URL_DO=DO_TOPIC&URL_SECTIO
N=201&reload=1099410445.

202 Ibid., accessed.
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Bhutan is intending to do by infusing its educational system with GNH values and
principles.

UNESCO bases education for sustainability on development of particular values, with
respect for others as a central coordinating theme: “Learning is most likely to foster the
values which underpin sustainable development, since it is more a matter of confidently
adopting a vision rather than assimilating a particular body of knowledge.”*” Respect
includes that for present and future generations, the environment, and the practices that
value and sustain biodiversity and life-supporting ecological processes. UNESCO sees
that “alongside positive spiritual motivations, education is our best chance of promoting
and rooting the values and behaviours which sustainable development implies.”*** All of
the UNESCO values appear to mirror GNH values and principles.

Incorporated in the vision of DESD are fifteen strategic and interconnected perspectives
or trends that need to inform education and learning for sustainable development.
Sociocultural perspectives include those of human rights; peace and human security;
gender equality; cultural diversity and intercultural understanding; health; HIV/AIDS;
and governance at local, national, and international levels. The environmental
perspectives include those of natural resources (water, energy, agriculture, biodiversity);
climate change; rural development; sustainable urbanization; and disaster prevention and
mitigation. The economic perspectives include those of poverty reduction; corporate
responsibility and accountability; and the global market economy, which the DESD
observes “as it currently exists does not protect the environment and does not benefit
roughly half of the world’s people.”**” The DESD is also explicit in identifying over-
consumption and over-development as key factors in environmental unsustainability, and
it warns that the rich “have much higher levels of unsustainable production and
consumption” than do the poor, adding, “[w]hile the rich are able to adopt patterns of
sustainable development, they frequently are reluctant to do so—the poor have few if any
options but to make use of their immediate environment.”*%

UNESCO has developed an “implementation scheme” for the DESD, which was formally
approved by the Executive Board of UNESCO in 2005, in order to provide multi-level
guidance and a broad framework for the contribution of all partners—governmental, civil
society and NGOs, private business, and media, at local, regional, sub-national
(provincial), national, and international levels. The draft of this scheme outlines the kind
of education that leading academics and experts in the field, as well the hundreds of
government and NGO stakeholders consulted, consider essential in order to lead action to
meet the global challenge for sustainable development.

The implementation scheme includes strategies that can be applied at all levels within all
contexts—social, environmental, and economic. The seven strategic areas are: advocacy
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and vision building; consultation (and participation in policy and initiative planning) and
ownership (of the vision); partnership and networks; capacity building and training;
research and innovation; use of information and communication technologies (ICTs); and
monitoring and evaluation of the changes and impact of the DESD. UNESCO suggests
the “effectiveness of the Decade will ultimately be judged by the degree of change in
attitude and behaviour in the lives of communities and individuals at the local level.”*"’
However, UNESCO recognizes that this will only be accomplished through activities and
understanding at all levels.

The DESD framework for monitoring and evaluation is based on five objectives and 11
outcomes that have potential indicators and suggested data sources. Both qualitative and
quantitative indicators are recommended and interested groups will decide for themselves
which specific indicators to use and the kinds of data needed for these indicators. This
framework includes indicators assessing the DESD initiative itself. However, these
indicators represent the social and economic systems necessary for sustainable
development and are broader than the objective of “educational attainment” of the
individual alone. Bhutan is interested in this broader sociocultural approach as well, since
it represents the collective, holistic knowledge that society holds and acts upon in order to
enhance societal GNH. Therefore, the DESD framework and potential indicators can be
examined as a basis for broader education—or learning—indicators that could be
developed. In Appendix 2, we list all of the objectives, expected outcomes, potential
indicators, and possible generic data sources proposed for the DESD.

The DESD approach encourages longitudinal studies and qualitative analysis based on
ethnographic approaches to indicate the changed behaviour, awareness of values of
sustainable development, and the adoption of sustainable development practices within
communities. UNESCO will identify places for longitudinal studies in the early phases of
the Decade, will establish a database of indicators and means of verification, and will
work with countries to increase their capacity for monitoring and evaluation.

27 Ibid., accessed. p. 33.
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18.2 Encyclopedia of Life Support Systems (EOLSS)

In the event of a world catastrophe, future generations will need a book of
knowledge to guide them in rebuilding civilization.

208
James Lovelock

The foundation of any civilization is knowledge. A sustainable society cannot be
realized without detailed and thorough knowledge of all the different disciplines
involved in sustainable development, and a wise and judicious development,
implementation and sharing of this knowledge.

UNESCO-EOLSS*”

UNESCO has produced a “living encyclopedia” knowledge resource for sustainable
development, “the world’s largest online publication,” that offers “integrated knowledge
and worldviews related to the state of Earth’s natural, social, institutional, economic and
financial resources.”*'® The Encyclopedia of Life Support Systems (EOLSS) was released
online in 2002, after almost a decade in development, with information that is equivalent
to 40 printed volumes. It is updated and augmented approximately every two weeks.
Sample chapters are available online to the general public, however, the entire EOLSS
must be accessed online through university libraries or through subscriptions. A special
additional publication in three printed volumes of about 1,000 pages each, called
Knowledge for Sustainable Development—An Insight into the Encyclopedia of Life
Support Systems has also been released. The EOLSS defines life support system as:

... any natural or human engineered (constructed) system that furthers the life of
the biosphere in a sustainable fashion. The fundamental attribute of life support
systems is that together they provide all of the sustainable needs required for
continuance of life.*"'

The vision of the EOLSS is one of knowledge serving humanity in a way that contributes
to providing a “better quality of life and a sustainable and healthy environment for
present and future generations.” The key focus is the relationship between humans and
nature:

To date, education and the media have only succeeded in fostering a culture
characterized by narrow vested interests, intolerance and violence. There must be
a fundamental change in education, creating the desire for proactive
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environmental protection and respect for human dignity and rights, as the two are
mutually empowering.>'?

The EOLSS comprehensively examines all of the systems that support life on earth
including natural and social systems, and it therefore includes a diverse range of social
issues such as human rights, poverty, peace, biodiversity, ecotechnology,”"
environmental economics, and the unity of knowledge (in transdisciplinary research for
sustainability). The aim of the EOLSS is to serve as an expert advisor, rather than merely
to provide raw information. It was created to reach a wide audience from university
students to professors, scientists, researchers, educators, and policy and decision makers
as a professional guide, rather than “a casual reference to satisfy occasional curiosity.”

The EOLSS contains a selection of articles covering the knowledge base for “every
aspect of sustainable development.” The body of knowledge contained in the EOLSS is
arranged thematically (rather than alphabetically) and covers 16 subject domains—each
comprising an interrelated sub-encyclopedia with about 200 subject themes, each of
which contains about 30 chapters. The EOLSS provides different levels of specialization
and was written with contributions from more than 7000 scholars in over 100 countries,
including many Nobel Laureate scholars. It presents a wide perspective and a holistic
understanding of principles, paradigms, methodologies, examples, knowledge practices,
case studies, and future perspectives related to sustainable development.

The EOLSS is especially concerned with the higher education sector since UNESCO has
noted that this is where society should produce leaders capable of addressing
sustainability needs.

If universities are to be the nursery of tomorrow’s leaders and to educate most of
the people who develop and manage society’s institutions, then the sector bears
‘profound responsibilities to increase the awareness, knowledge, technologies,
and tools to create a sustainable future’, as stated in the Talloires Declaration
which was signed in 1990 by many of the world’s university leaders [including
Canadians]. This clearly implies that graduates of every discipline will need a
sound working knowledge about sustainability.*'*

In a personal email correspondence with a co-author of this literature review, Vladislav
Kotchetkov of the UNESCO-EOLSS Joint Committee Secretariat suggested that, when
the EOLSS attains full maturity (which is expected soon), the EOLSS will be “regarded
as a model of human knowledge.”*"* It includes, however, only established knowledge
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Ibid., accessed.

Ecotechnology is defined by the EOLSS as “involving appropriate blends of traditional technologies and
the ecological prudence of the past with frontier technologies such as biotechnology, information
technology, space technology, new materials, renewable energy technology, and management technology.”
Ibid., accessed.

214 Ibid., accessed.

215 Kotchetkov, Vladislav, UNESCO-EOLSS Joint Committee Secretariat, personal communication with
Karen Hayward, email correspondence, July, 2005.
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and suggests that new knowledge is the domain of refereed research journals. The
Secretariat is concerned in the future to capture the component of “indigenous knowledge
from the various communities in the world transferred to the generations by culture and
tradition.” The Secretariat is also concerned that it cannot “take into account in any way”
the research and developmental knowledge developed in the corporate sector by their
commercially sponsored activities as these remain “as unpublished, classified,
confidential, and proprietary.”*'®

In answer to questions concerning data tracking and indicators of knowledge change, Mr
Kotchetkov of the UNSECO-EOLSS Secretariat notes that in the future the Secretariat
does plan to develop indicators to monitor knowledge changes relative to the “actual
body of knowledge in the world taken as a whole.” Such indicator work will be of direct
interest and relevance to the assessment of an educated populace.

18.3 Environmental learning and education for sustainability in
Canada

Canada has made considerable progress in developing education for sustainability, which
is termed “Environmental Learning and Sustainability” (ELS) by Environment Canada
(EC). ELS includes nonformal and informal education as well as education in the formal
system. What follows is a brief overview of some of the many activities and
organizations dedicated to sustainability education in Canada, which may be of interest to
Bhutanese educators. It is difficult to evaluate their impact, however, since most of the
relevant websites do not include assessment information. Thomson and Hoffman suggest
that environmental educational professionals, in particular, do not understand methods of
evaluation, which are often expensive to undertake. They also found that measurement
techniques were lacking in outcomes such as values shift, behaviour change, and benefits
to the environment.*'” As the 2002 Canadian report to the World Summit on Sustainable
Development observes:

By definition, educational efforts take time to bear fruit. While Canadians are
more environmentally aware than ever before, polling research also reveals that
many do not make the link between their lifestyle choices and environmental
effects. This has led to inconsistent behaviours, such as high rates of household
recycling co-existing with a continued demand for large gas-guzzling vehicles.*'®
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Ibid., personal communication.

Thomson, Gareth, and Jenn Hoffman. Measuring the Success of Environmental Education Programs,
Canadian Parks and Wilderness Society, Sierra Club of Canada-B.C. Chapter, Global, Environmental, and
Outdoor Education Council of Alberta, 2003; accessed April 2005; available from
http://www.sierraclub.ca/bc/programs/education/educators/resources/Measure_Success of EE Final.pdf.
218 Barth Summit 2002 Canadian Secretariat. Sustainable Development: A Canadian Perspective,
Government of Canada, 2002; accessed March 2005; available from http://www.wssd-
smdd.gc.ca/canada at wssd/canadian perspective e.cfm.
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Environmental educators have provided leadership in developing concepts, curricula,
teacher education, and educational programs since at least the 1960s. In 1992, The United
Nations Conference on Environment and Development held in Rio de Janeiro, Brazil,
helped systematize the educational process for sustainable development through its
declaration, “Agenda 21.” Chapter 36 of Agenda 21 provides recommendations for
“Promoting Education, Public Awareness and Training.”*'* It specifically recommends
that:

Governments should strive to update or prepare strategies aimed at integrating
environment and development as a cross-cutting issue into education at all levels
within the next three years. This should be done in cooperation with all sectors of
society. The strategies should set out policies and activities, and identify needs,
cost, means and schedules for the implementation, evaluation and review. A
thorough review of curricula should be undertaken to ensure a multidisciplinary
approach, with environment and development issues and their socio-cultural and
demographic aspects and linkages. Due respect should be given to community-
defined needs and diverse knowledge systems, including science, cultural and
social sensitivities. [...]

The objective is to promote broad public awareness as an essential part of a global
education effort to strengthen attitudes, values and actions which are compatible
with sustainable development. It is important to stress the principle of devolving
authority, accountability and resources to the most appropriate level with
preference2 2g0iven to local responsibility and control over awareness-building
activities.

According to Environment Canada, “many Canadians are fully engaged in implementing
the recommendations.””*!

In October 1992, Toronto hosted over 4,000 environmental educators from 90 countries
at the World Congress for Education and Communication on Environment and
Development (ECO-ED). As a response to this meeting, the Canadian Network for
Environmental Education and Communication (EECOM) was formed with a mission “to
engage Canadians in learning about their environment by enabling teachers, educators,
and communicators to work together to nurture environmentally-informed and

% Environment Canada. 4 Framework for Environmental Learning and Sustainability in Canada,

Government of Canada, 2002; accessed July 2004; available from
http://www.ec.gc.ca/education/framework/framework overview_e.htm.

2% United Nations Department of Economic and Social Affairs. Division for Sustainable Development
(DESA). Promoting Education, Public Awareness and Training, Chapter 36, UN-DESA, 2002; accessed
May 2005; available from

http://www.un.org/esa/sustdev/documents/agenda2 1/english/agenda2 1 chapter36.htm.

2! Environment Canada. 4 Framework for Environmental Learning and Sustainability in Canada,
accessed.
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responsible individuals, organizations and communities.”***

The National Round Table on the Environment and the Economy (NRTEE) held a
meeting in 1993 of heads of post-secondary institutes and centres for sustainable
development research. The Canadian Consortium for Sustainable Development Research
(CCSDR), coordinated by the Sustainable Development Research Initiative (SDRI),
developed from this meeting.*** Its mandate is to promote collaboration among post-
secondary sustainable development institutes and university and research centres, and to
act in an advisory capacity to the federal government for policy development and
research initiatives. According to its website, the CCSDR “offers a one-stop shopping
window into the sustainable development research community across Canada.”*** In
addition, it publishes a multi-discipline sustainable development book series that reports
on ecological, political, social, and economic progress in SD. This series was not
available to our research team and, in fact, may be out of date. This lack of availability
may indicate that the initiative currently has limited reach. However, the CCSDR might
be a useful resource for future development of appropriate indicators in this field.

There are many environmental education initiatives focused on the formal education
system. For example, the Nova Scotia Museum of Natural History phenomenology
project, Thousand Eyes, which is based on an observation initiative started over 100 years
ago, involves students in observing, recording, and studying natural history events to help
understand climate change and other phenomena.**> The Canadian Environmental
Literacy Project (CELP) at Dalhousie University in Halifax, was formed in 2004 with
private foundation funding and has a three-year mandate to development new open-
access environmental studies teaching materials.**® It should be possible in the future to
develop indicators to assess the effectiveness and reach of this environmental research
program.

The Learning for a Sustainable Future (LSF) initiative, created by the NRTEE, works to
support sustainable development concepts and principles within school curricula and
communities.””” LSF has developed a curriculum framework that it has circulated to
approximately 800 educators, business leaders, and government and non-governmental
organizations. The framework lists knowledge, skills, and values that are needed for the
sustainability and wellbeing of the environment, health, the economy, and society.”*® A

22 Barth Summit 2002 Canadian Secretariat. Sustainable Development: A Canadian Perspective, accessed.

22 Canadian Consortium for Sustainable Development Research (CCSDR). Website, accessed April 2005;
available from http://www.royalroads.net/ccsdr/index-hp.htm.

224 Ibid., accessed.

2% Barth Summit 2002 Canadian Secretariat. Sustainable Development: A Canadian Perspective, accessed.
*2% Canadian Environmental Literacy Project (CELP). Website, Halifax, Nova Scotia, CELP, Department of
Biology, Dalhousie University, accessed April 2005; available from http://celp.ucis.dal.ca/index.php.

227 Learning for a Sustainable Future (LSF). Website, LSF, York University, accessed April 2005; available
from http://www.lsf-Ist.ca/en/home/.

**¥ Manitoba Education, Training and Youth (Sustainable Development Initiative). Educating for
Sustainability. The Status of Sustainable Development in Canada, Toronto, Council of Ministers of
Education Canada (CMEC), 1999; accessed December 2004; available from
http://www.cmec.ca/else/environment.en.pdf.
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sample of these needs includes:
Knowledge needed:

* The planet earth as a finite system and the elements that constitute the planetary
environment.

* The resources of the earth, particularly soil, water, minerals, etc., and their
distribution and role in supporting living organisms.

* The nature of ecosystems and biomes, their health, and their interdependence
within the biosphere.

* The dependence of humans on the environmental resources for life and
sustenance.

* The sustainable relationship of native societies to the environment.

* The implications of resource distribution in determining the nature of societies
and the rate and character of economic development.

* The interconnectedness of present world political, economic, environmental, and
social issues

* The implications for the global community of the political, economic, and socio-
cultural changes needed for a more sustainable future.

* Processes of planning, policy-making, and action for sustainability by
governments, businesses, non-governmental organizations, and the general public.

SKkills needed:

* Frame appropriate questions to guide relevant study and research.

* Define such fundamental concepts as environment, community, development, and
technology, and apply definitions to local, national and global experience.

* Use arange of resources and technologies in addressing questions.

* Assess the nature of bias and evaluate different points of view.

* Develop hypotheses based on balanced information, critical analysis, and careful
synthesis, and test them against new information and personal experience and
beliefs.

* Communicate information and viewpoints effectively.

*  Work towards negotiated consensus and cooperative resolution of conflict.

* Develop cooperative strategies for appropriate action to change present
relationships between ecological preservation and economic development.

Values needed:

* An appreciation of the resilience, fragility and beauty of nature and the
interdependence and equal importance of all life forms.

* An appreciation of the dependence of human life on the resources of a finite
planet.

* A sense of self-worth and rootedness in one’s own culture and community.

* A respect for other cultures and a recognition of the interdependence of the human
community.
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* A global perspective and loyalty to the world community.

* A concern for disparities and injustices, a commitment to human rights and to the
peaceful resolution of conflict.

* An appreciation of the challenges faced by the human community in defining the
processes needed for sustainability and in implementing the changes needed.

* Personal acceptance of a sustainable lifestyle and a commitment to participation
in change.

* A realistic appreciation of the urgency of the challenges facing the global
community and the complexities that demand long-term planning for building a
sustainable future”

In 1997, the Council of Ministers of Education Canada (CMEC) produced the Common
Framework of Science Learning Outcomes, K to 12: Pan-Canadian Protocol for
Collaboration on School Curriculum,”® which has many elements of education for
sustainability. We will look at this framework in detail in the next section of this review,
on scientific literacy.

In 1999, Manitoba Education, Training and Youth, as part of its Sustainable Development
Initiative, produced a document for the CMEC, Educating for Sustainability: The Status
of Sustainable Development in Canada. This report develops a rationale for educating for
sustainability and presents a comprehensive review of policies, guidelines, curricula,
teacher training, learning resources, and actions taken in Canadian provinces and
territories, and recommendations for future action.

Between 1999 and 2002 over 5,500 Canadians participated in the National Consultation
on Environmental Education and Sustainability led by Environment Canada. This process
resulted in designing a framework for Environmental Learning and Sustainability (ELS)
that was presented at the World Summit on Sustainable Development in Johannesburg in
August 2002.*' The framework has resulted in an ELS website through Environment
Canada as well as action plans from 236 organizations. These organizations include 19
plans from all levels of government, 4 from universities and research centres, 6 from
museums, 105 schools and colleges, 3 from school boards, 26 from NGOs, and 45 from
Environmental learning NGOs, among others. Transport Canada, Natural Resources
Canada, and Environment Canada all have developed action plans. The specific plans for
each of the 236 initiatives are available on the ELS website.”> Many Canadian

2 Ibid., accessed. pp. 97-98.

2% Council of Ministers of Education Canada (CMEC). Common Framework of Science Learning
Outcomes, K to 12: Pan-Canadian Protocol for Collaboration on School Curriculum, Council of Ministers
of Education, Canada, 1997; accessed December 2004; available from
http://www.cmec.ca/science/framework.

! Environment Canada. 4 Framework for Environmental Learning and Sustainability in Canada,
accessed.

2 http://www.ec.ge.ca/education/ee_introduction_e.htm

The Government of Canada initiatives listed on the website include those from the following departments
and agencies: Transport Canada, Natural Resources Canada, Environment Canada, Canadian Museum of
Nature / Canadian Centre for Biodiversity, Climate Change Action Fund—Public Education and Outreach
component, Environment Canada Biosphere—Environmental Observation Centre and Showcase for
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initiatives, however, are not included on the ELS website, such as the new Research
Chair of Canada in Environmental Education at the Universite du Quebec a Montreal.
This Chair will develop research in community action as a context for environmental
education, teacher development, and the integration of environmental education within
curricula of formal education.”*

Environment Canada (EC) is now acting as a facilitator and network contact for Canadian
ELS stakeholders who wish to develop action plans, and the department intends to issue
regular reports on these efforts. EC notes that the long-term success of the ELS
framework can be:

measured by the continual development of an active, competent citizenry, whose
lifestyles increasingly reflect informed choices about the environment and a
commitment to sustainable living. More specifically, it will be clear that
implementation of the Framework is on the right track if:

* The number, variety, geographic scope, and sophistication of front-line
environmental learning and sustainability initiatives continue to increase.

* The individuals, groups, corporations, and agencies that took part in the
consultation declare their support for environmental learning and
sustainability, and develop their own action plans in response, to make their
skills and successes transferable to others.

* Action plans are leading to practical results, while generating new insights and
best practices that can be shared among practitioners and learners, across the
country and around the world.

*  Wider dissemination of environmental knowledge and learning leads to
broader adoption of sustainable practices, at all levels and in all sectors.

* More resources are devoted to environmental education programs at all levels
of formal education, leading to an increase in the number and breadth of K-12
courses and course modules, post-secondary courses and degree programs,
and post- graduate programs with environmental education specialties.

Information on Water. Among other national initiatives are those from: Association for Canadian
Educational Resources, Inc. (A.C.E.R. Inc); BIOCAP Canada Foundation—Queen’s University; Canadian
Biodiversity Institute—Great Canadian BioBlitz,; Canadian Ecology Centre; Canadian Forestry
Association; Canadian Institute for Environmental Law and Policy (CIELAP); Canadian Journal of
Environmental Education; Canadian Network for Environmental Education and Communication
(EECOM); Centre for Indigenous Environmental Resources; Labour Environmental Alliance Society
(LEAS); Learning for a Sustainable Future,; Society, Environment and Energy Development Studies
(SEEDS) Foundation; Working Group on Museums and Sustainable Communities; and Youth Round Table
on the Environment.

33 Environment Canada. 4 Framework for Environmental Learning and Sustainability in Canada,
accessed.
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* An increase in public discussion and media coverage indicates broader interest
in environmental education, and in wider environmental and sustainability
: 234
issues.

18.4 Measurements of ecological literacy

Godfrey Nolan of the Geological Survey of Canada makes an important point that is
relevant to knowledge of sustainability issues and its indication.”> He suggests that
people in industrial countries do not make a connection between their lives and the
current level of civilization and the earth resources necessary to maintain this level. The
simplistic questions on the basic surveys such as whether the centre of the earth is hot or
whether humans lived at the time of dinosaurs, he suggests, do not measure the most
important things that the public needs to know to possess essential life skills and to make
critical decisions. There is presently a disconnect, he suggests, between people’s
knowledge of ordinary things, such as glass in windows, wallboard, and the plastic, steel,
and copper wiring in computers, for example, and the knowledge that these all come from
natural resources. What is not measured in surveys, Nolan suggests is:

... their understanding of the complex relationships between extraction of
resources, their use and value, and their effect upon the general environment.
Many also harbour misconceptions about natural hazards that may affect their
lives from time to time. Furthermore, they commonly fail to understand much
about their actual interface with the surface of the Earth on which they live.
Think of the importance to humans of earthquakes, soil degradation, landslides,
metals, plastics, energy resources and ask yourself what the general public knows
about these.”*°

David Orr cites a test of bioregional knowledge that was proposed by Co-Evolution
Quarterly. Speculating that few people would do well on the quiz, Orr sees it as an
indicator of “a widening gap between the growing power of our society over nature and
the general ignorance about it among individuals.”*’

This test includes the following questions:

1. What soil series are you standing on?
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When was the last time a fire burned in your area?

Name five native edible plants in your region and their seasons of availability.
From what direction do winter storms generally come in your region?

Where does your garbage go?

How long is the growing season where you live?

Name five grasses in your area. Are any of them native?

Name five resident and five migratory birds in your area.

What primary geological event or processes influenced the land where you live?
10 What species have become extinct in your area?

11. What are the major plant associations in your region?”*

00N U AW

18.4.1 The New Environmental Paradigm (NEP) scale

The New Environmental Paradigm (NEP) scale has been widely used internationally to
test basic attitudes toward the environment since Dunlap and van Liere first developed
the scale in 1978.>° According to Cordano, et al.: “The impact of the original NEP is
difficult to overestimate given the continuing stream of studies using the scale.”**
Primary researcher, Riley E. Dunlap, was Boeing Distinguished Professor of
Environmental Sociology at Washington State University until 2002, when he moved to
Finland to become Donner Professor at Abo Akademi University. He was also Past
President of the International Sociological Association’s Research Committee on
Environment and Society.

The 12-item NEP scale focuses on three aspects of a new social paradigm or worldview:
humanity’s ability to upset the balance of nature; limits of growth for human societies;
and concerns over humanity’s right to rule over the rest of nature.”*' A high score on this
scale indicates an endorsement of environmental conservation, which challenges
dominant views about human relationships to nature that see nature mostly as something
to be exploited for human use. Thus, a high score can be interpreted as a negative
relationship to the dominant social paradigm (DSP), which holds a basically anti-
environmental attitude. A research consensus has emerged that a high score on the NEP
should lead to pro-environmental attitudes on a wide-range of specific issues, although
other barriers and opportunities may also influence pro-environmental behaviour.

The NEP has undergone a great deal of testing during the past two decades and has been
found to have considerable validity. As a response to questions concerning contemporary
reliability of the scale, however, Dunlap, et al. suggested that new instruments were
needed to measure people’s belief systems and “ecological consciousness” to replace the
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Ibid.

239 Cordano, Mark, Stephanie A Welcomer, and Robert F Scherer. "An Analysis of the Predictive Validity

of the New Ecological Paradigm Scale," The Journal of Environmental Education, vol. 34, no. 3, 2003: 22-
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0 Ibid. p. 23.

241 Dunlap, Riley E., K.D. van Liere, A.G. Mertig, and R.E. Jones. "Measuring Endorsement of the New

Ecological Paradigm: A Revised NEP Scale," Journal of Social Issues, vol. 56, no. 3, 2000: 425-442.
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measures of “environmental concern,” which are more specific and less systemic than an
ecological approach.*** Dunlap and van Liere consequently revised the NEP scale in the
1990s to include a wider range of facets of an ecological worldview, a more balanced set
of pro and anti-NEP items, and a revision of outmoded terms.**

The new scale, now titled the New Ecological Paradigm scale, contains 15 items, an
addition of three items over the original NEP scale. The new scale uses 6 of the items
from the old scale and includes two new dimensions as well as the original three
dimensions noted above from the original scale. The two new dimensions are the
attitudes of exemptionalism, and concern about the possibility of an eco-crisis. The
authors view the idea of “human exemptionalism,” prominent in the DSP, to mean that
humans, unlike other animals, are exempt from the constraints of nature. Specific items
used in the NEP scale to tap the eco-crisis dimension, or the perceived seriousness of
major world ecological problems, refer to the increasing environmental destruction
patterns shown in climate change, ozone depletion, and global environmental change
caused by humans. Tests of the new scale have shown a reliable internal consistency,
which allows the scale to be treated as a single construct to measure a coherent
worldview.

Cordano, Welcomer, and Scherer note that the need for environmental concern measures
is increasing as more researchers in a variety of disciplines are incorporating
environmental issues into their research.”** They conducted studies to compare the
predictive validity of the original and revised NEP scales and found that both scales
provide useful tools, as does Dunlap’s earlier modified regulation attitudes scale, which
provides more content-specific measures of environmental attitudes toward regulations
and intended pro-environmental behaviour. In the latter scale, intended behaviour
includes signing petitions, protesting against harmful companies and in general against
adverse environmental conditions, participating in events organized by environmental
groups, distributing information, and writing letters to public officials to increase their
support for environmental protection. In conclusion, Cordano, et al. encourage
researchers to use scales appropriate to their investigative needs, and they also encourage
them to use the full work of Dunlap, et al. and others who have been researching
environmental concern for more than 25 years.

Both NEP scales have been used in large population surveys in the U.S.*** Consistent
results show that people have more support for pro-environmental beliefs than they do for
the idea that there are limits to growth. Pro-environmental attitudes are also more
prominent in young, well-educated, and politically liberal adults. Dunlap, et al. suggest
that new research should include comparisons of NEP beliefs across different populations
and should assess the degree that belief systems or worldviews influence environmental

2 Ibid. p. 425.

** Ibid.

% Cordano, Welcomer, and Scherer. "An Analysis of the Predictive Validity of the New Ecological
Paradigm Scale."

** Dunlap, Liere, Mertig, and Jones. "Measuring Endorsement of the New Ecological Paradigm: A Revised
NEP Scale."
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attitudes, beliefs, and behaviours.”*® They propose that the new NEP scale should be
useful in tracking changes in ecological worldviews, the effects of specific problematic
environmental experiences, and responses to information from government, scientists,
environmentalists, and the media that may generate changes in this worldview.

Table 4 shows items used on the new NEP scale, and Table 5 shows items used in its
abbreviated form, which Cordano, et al. suggest can be used by researchers who want to
use the NEP but have limited space on their own surveys. The new scale uses a 5-point
response scale ranging from 1 = strongly disagree to 5 = strongly agree. It adds a new
response, “unsure,” to eliminate the “don’t know” response in the original scale. (Note
that the questions listed below are organized, for clarity, according to the dimension they
are measuring. In the NEP scale itself, however, these items are not placed under an
identifying banner and are organized in a different order, the number of which is shown
in parentheses as the end of the question.)

Table 4: The revised New Ecological Paradigm (NEP) scale

Balance of nature
*  When humans interfere with nature, it often produces disastrous consequences.
3)
* The balance of nature is very delicate and easily upset. (13)
* The balance of nature is strong enough to cope with the impacts of modern
industrial nations. (8)
Eco-crisis
* Humans are severely abusing the environment. (5)
* The so-called ‘ecological crisis’ facing humankind has been greatly exaggerated.
(10)
* [f things continue on their present course, we will soon experience a major
ecological catastrophe. (15)
Anti-exemptionalism
*  Human ingenuity will insure that we do NOT make the earth unliveable. (4)
* Despite our special abilities, humans are still subject to the laws of nature. (9)
* Humans will eventually learn enough about how nature works to be able to
control it. (14)
Limits to growth
* The earth is like a spaceship with very limited room and resources. (11)
*  We are approaching the limit of the number of people the earth can support. (1)
* The earth has plenty of natural resources if we just learn how to develop them. (6)
Anti-anthropocentrism (Human domination)
* Plants and animals have as much right as humans to exist. (7)
* Humans have the right to modify the natural environment to suit their needs. (2)
* Humans were meant to rule over the rest of nature. (12)

246 Ibid.
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Note: numbers in parentheses at the end of the questions represent the order of the questions in
the actual survey instrument. Instructions are for the respondents to indicate agreement or
disagreement or unsure on a 5-point scale

Source: Adapted from Dunlap, Riley E., K. D. van Liere, A.G. Mertig, and R.E. Jones. "Measuring
Endorsement of the New Ecological Paradigm: A Revised NEP Scale." Journal of Social Issues, 56, no. 3
(2000): 425-42., and Cordano, Mark, Stephanie A Welcomer, and Robert F Scherer. "An Analysis of the
Predictive Validity of the New Ecological Paradigm Scale." The Journal of Environmental Education, 34,
no. 3 (2003 Spring): 22-28.

Table 5: Abbreviated NEP-based scales

Balance
* The balance of nature is very delicate and easily upset.
*  When humans interfere with nature it often produces disastrous consequences.
* Humans are severely abusing the environment.
* The so-called ‘ecological crisis’ facing humankind has been greatly exaggerated.
* If things continue on their present course, we will soon experience a major
ecological catastrophe.
Human domination
* Humans have the right to modify the natural environment to suit their needs.
* Humans were meant to rule over the rest of nature.
* Plants and animals exist primarily to be used by humans.

Source: Cordano, Mark, Stephanie A Welcomer, and Robert F Scherer. "An Analysis of the Predictive
Validity of the New Ecological Paradigm Scale." The Journal of Environmental Education, 34, no. 3 (2003
Spring): 22-28.
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19. Indigenous Knowledge Literacy

The United Nation’s Principles and Guidelines for the Protection of the Heritage of
Indigenous Peoples, which acknowledges the scientific and logical validity of Indigenous
knowledge (IK), define IK as comprising all knowledge pertaining to a particular people
and its territory that has been handed down from generation to generation, that is not
static but is further refined by each generation, and that includes “all kinds of scientific,
agricultural, technical and ecological knowledge, including cultigens, medicines and the
rational use of flora and fauna.” **’ Based on this definition, the cultural knowledge of the
Bhutanese people that has been transferred from generation to generation can be
considered to be Indigenous knowledge. One of the four pillars of GNH is the promotion
and protection of Bhutanese culture, which would include its rich and vast IK that
encompasses all of the areas mentioned above.

Any assessment of the role of IK in North America today must occur within the larger
context of the long history of genocide and abuse suffered by First Nations peoples in the
Americas at the hands of Euro-Americans. The destruction was not only physical, but
extended to the body of knowledge, learning, and culture of First Nations peoples. As
Fain, et al. argue, Europeans treated Aboriginal culture as unscientific, primitive, and
merely superstitious, and deliberately sought to destroy Indigenous languages and
traditional knowledge.***

Despite this sad legacy, new understanding of and respect for the rich legacy of IK has
recently emerged in the West. Canada, in particular, has officially recognized the
importance of diversity and multiculturalism to society; and First Nations peoples
themselves have begun to rediscover their own heritage in an effort both to prevent its
total extinction and to reconnect with their own dignity. George Sefa Dei notes that in
Canada, Aboriginal communities are rewriting their histories, including naming historical
periods from their own perspectives, in an effort to reclaim their past, which has been
largely excluded from the official history of the “colonial” nation.”*

7 Daes, Erica-Irene. Principles and Guidelines for the Protection of the Heritage of Indigenous Peoples,

United Nations Sub-Commission on Prevention of Discrimination and Protection of Minorities,
Commission on Human Rights, United Nations Economic and Social Council, E/CN.4/Sub, 1995., cited in
Battiste, Marie. Indigenous Knowledge and Pedagogy in First Nations Education: A Literature Review with
Recommendations, National Working Group on Education and the Minister of Indian Affairs, Indian and
Northern Affairs Canada (INAC), 2002; accessed January 2006; available from http:/www.ainc-
inac.gc.ca/pr/pub/krw/ikp e.html.

**¥ Fain, Stephen M., Martha Barantovick, and Raquel Martin. "The Aims of Education in an Age of Stasis
and Change," in Encyclopedia of Social Sciences and Humanities: Education for Sustainability in
Encyclopedia of Life Support Systems (EOLSS), ed. Farrell, Robert V. and George Papagiannis. Oxford,
U.K.: Developed under the Auspices of the UNESCO, EOLSS Publishers, 2004, accessed June 2005;
available from http://www.eolss.net/eolss_samplechapters_C04.aspx.

** Dei, George J. Sefa. Rethinking the Role of Indigenous Knowledges in the Academy, The Research
Network on New Approaches to Lifelong Learning, Ontario Institute for Studies in Education/University of
Toronto, NALL Working Paper 58, 2002; accessed November 2005; available from
http://www.nall.ca/res/index.htm.
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Much of IK, language, and wisdom has already been lost, although as Brockman points
out, there is still a great deal of IK that remains, and the extent of loss can be
overestimated.”*” The knowledge of Indigenous languages is particularly vulnerable,
however. Aboriginal languages are a vital means of transferring oral knowledge between
generations. They express concepts that are not captured in other languages, as Eli Taylor
of Manitoba reported to the House of Commons Standing Committee on Aboriginal
Affairs:

Our Native language embodies a value system about how we ought to live and
relate to each other [...] it gives a name to relations among kin, to roles and
responsibilities among family members, to ties with the broader clan group.
There are no English words for these relationships because your social and family
life is different from ours. Now if you destroy our language, you not only break
down these relationships, but you also destroy other aspects of our Indian way of
life and culture, especially those that describe man’s connection with nature, the
Great Spirit, and the order of things. Without our language, we will cease to exist
as a separate people.”’

Indian and Northern Affairs Canada lists more than 630 Aboriginal nations speaking
more than 50 languages in Canada.”>* The Canada Council for the Arts gives details of
current trends in Aboriginal language use based on Statistics Canada census data:

* Of the 800,000 Canadians who claimed an Aboriginal identity in 1996, only 26%
claimed an Aboriginal language as their mother tongue, and even fewer spoke an
Aboriginal language at home.

* Over the past 100 years, approximately ten of fifty Canadian Aboriginal
languages have become extinct, while an additional twelve languages are on the
brink of extinction.

*  Only one-quarter (26%) of Aboriginal youth aged 15 to 24 reported an ability to
converse in an Aboriginal language, compared with one-third of Aboriginal adults
aged 25 to 34, and one-half of Aboriginal adults aged 55 and over.

* Inuktitut, Cree, and Ojibway are the only three out of a total of fifty Aboriginal
languages that currently have a sufficient base of speakers to be considered secure
from the threat of extinction.””

% Brockman, Aggie. When All Peoples Have the Same Story, Humans Will Cease to Exist: Protecting and

Conserving Traditional Knowledge: A Report for the Biodiversity Convention Olffice, Dene Cultural
Institute, 1997; accessed December 2005; available from

http://www.nativemaps.org/abstracts/all peoples.pdf.

> Ibid., accessed. cited in Hunter, Anna. Traditional and Western Systems of Knowledge, Prince George,
University of Saskatchewan, 2002; accessed January 2006; available from
http://uarctic.org/bes/BCS100/index.htm. p. 6.

2 Indian and Northern Affairs Canada (INAC). First Nation Profiles Database, 2007; accessed March
2007; available from http://sdiprod2.inac.gc.ca/fnprofiles/FNProfiles Search.asp?Search=FN.

33 Canada Council for the Arts. Overview of Key Demographic Trends - Possible Impact on Canadian Arts
Attendance, The Canada Council for the Arts, 2002; accessed August 2005; available from
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The importance of preserving and strengthening the remaining Aboriginal languages has
only recently been officially acknowledged and supported. For example, the Native
Social and Cultural Development Program of the Department of Canadian Heritage is
designed to increase, promote and strengthen the individual opportunities of Aboriginal
peoples to develop their full potential and talents in the socio-cultural domain. The
program's current focus is particularly the promotion and retention of Aboriginal
languages. The annual budget of $1 million supports approximately 90 projects annually.

National and international organizations have recognized the need to protect IK, which,
in Canadian law, is protected as part of Aboriginal and treaty rights, although the degree
of true protection for Aboriginal and treaty rights is disputed. In Canada, the Royal
Commission on Aboriginal Peoples has affirmed and acknowledged the importance of IK
as an essential policy goal,”>* We will look more closely at the issue of IK protection
below.

19.1 Traditional ecological knowledge (TEK) literacy

[I]/n Canada, we have this strange mixture of the Anglophone and the
Francophone, but tied to the Aboriginal. We still have over a million Aboriginal
Canadians who have an unbroken link to the animist. And, thank god for Canada,
this part of the population is becoming stronger every day. We 're seeing the
return of Aboriginals to a central role in Canada, a central role which they were
guaranteed at the beginning, and that return may be the thing that will actually—
if I could be dramatic—save Canada as a civilization. I think it’s actually the key
to Canada’s future.””’

John Ralston Saul

[A]s a western scientist, a planet biologist, I believe that Indigenous peoples are
the guardians of our species, the part of humanity that alone holds the wisdom to
insure our healthy survival.”°

Elisabet Sahtouris, The Survival Path

http://www.canadacouncil.ca/NR/rdonlyres/7ABE4A9B-798B-4262-8AFF-
FD45E9A5089A/0/demographse.pdf. p. 21.

% Royal Commission on Aboriginal Peoples. Report of the Royal Commission of Aboriginal Peoples. 5
vols., Ottawa: Canada Communication Group, 1996.

3 Saul, John Ralston. "Good Governance as the Key to Gross National Happiness." Paper presented at the
Second International Conference on Gross National Happiness: Rethinking Development: Local Pathways
to Global Wellbeing, Antigonish, Nova Scotia, June 20- 24, 2005; accessed December 2005; available from
http://gpiatlantic.org/conference/proceedings/saul.htm. p. 19

% Sahtouris, Elisabet. The Survival Path: Cooperation between Indigenous and Industrial Humanity
(Abridged), Santiago, Chile, Proceedings of the UN Policy Meeting on Indigenous Peoples, 1992; accessed
January 26 2006; available from http://twm.co.nz/saht_survival.html.
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There is a growing consensus that the information and knowledge used by Indigenous
populations around the world to survive and to live “in harmony” with nature for
millennia is not only a crucial part of their own cultural identities, but is also very
valuable as a source of ecological information. While this is a commonly believed
generalization, and one that often holds true, please see section 5.6.2 of the literature
review for a discussion on the problems of false dichotomies between “Indigenous” and
“Western” and romanticizing of Indigenous communities.

According to Martha Johnson in a publication of the International Development Research
Centre: “[A] growing body of literature attests not only to the presence of a vast reservoir
of information regarding plant and animal behaviour but also to the existence of effective
Indigenous strategies for ensuring the sustainable use of local natural resources.”>’
Stephen Augustine of Environment Canada’s Biodiversity Convention Office notes that it
is through “precise observation over a long period of time” that Indigenous peoples have
accumulated this kind of knowledge, often by watching the behaviour of animals:

Because most life forms have a natural sense of survival—and even their own
natural forms of medicine—much can be learned by watching them. Moose, for
example, eat calamus root, beech leaves and cedar buds when they are sick, and
lie on dry leaves or roll in mud to stop bleeding when they are wounded.**®

This kind of knowledge has been labelled in a variety of ways: folk ecology, local
knowledge, ethnoecology, ethnoscience, traditional environmental or ecological
knowledge, Indigenous ecological knowledge, or Aboriginal traditional knowledge. In
some of the literature it is also referred to as traditional ecological knowledge and
wisdom.”” The most commonly used term in the literature reviewed is traditional
environmental or ecological knowledge. However, it has been noted by some that the
word “traditional” can be problematic:

In the dictionary sense, ‘traditional’ usually refers to cultural continuity
transmitted in the form of societal attitudes, beliefs, principles and conventions of
behaviour and practice derived from historical experience. However, societies
change through time, constantly adopting new practices and technologies, making
it difficult to define just how much and what kind of change would affect the
labeling of a practice as ‘traditional.”*®’

7 Johnson, Martha. "Introduction: Research on Traditional Environmental Knowledge: Its Development

and Its Role," in Lore. Capturing Traditional Environmental Knowledge, ed. Johnson, Martha. Ottawa: The
International Development Research Centre, 1992.

¥ Augustine, Stephen J. Traditional Aboriginal Knowledge and Science Versus Occidental Science,
Ottawa: Biodiversity Convention Office of Environment Canada, 1997.

% Turner, Nancy J., Marianne Boelscher Ignace, and Ronald Ignace. "Traditional Ecological Knowledge
and Wisdom of Aboriginal Peoples in British Columbia," Ecological Applications, vol. 10, no. 5, 2000:
1275-1287.

2% Johnson. "Introduction: Research on Traditional Environmental Knowledge: Its Development and Its
Role."
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Due to this ambiguity, the term “Indigenous ecological knowledge” is often used in the
literature. However, this term may also be limiting as it excludes the possibility of similar
knowledge existing among the non-Indigenous population, such as local fishers or
farmers, for example.”*' Johnson notes that these non-Indigenous groups have also
acquired their knowledge and skills through hands-on experience living in close contact
with their environment.*®” Therefore, for the purposes of this literature review, we will
adopt the term “traditional ecological knowledge” (TEK), keeping in mind the points
raised above, since it includes both Indigenous and non-Indigenous knowledge. There is
no one agreed upon definition of TEK. However, most scholars in the field agree that it
has the following characteristics:

* TEK is a body of knowledge built up by a group of people through generations of
living in close contact with nature.**’

* Itincludes a system of classification, a set of empirical observations about the
local environment, and a system of self-management that governs resource use.
TEK has a specialized vocabulary.*** %

* The quantity and quality of TEK varies among community members depending
on age, gender, social status, intellectual capability, and profession (hunter,
ggiritual leader, healer, etc.). Knowledge is not homogeneous within societies.**®

* TEK is cumulative and dynamic, building upon the experience of earlier
generations and adapting to the technological and socio-economic changes of the
present.”*® 26

* TEK involves the evolution, development, and use of appropriate technologies for
hunting, fishing, and trapping.*”

* TEK involves the understanding of and intimate relationship with the natural
world as a whole. This holistic view is embodied in all aspects of the

21 Non-Indigenous populations include peasants, fishers, forest dwellers, nomadic shepherds as well as

other societies with historical continuity.

262 Johnson. "Introduction: Research on Traditional Environmental Knowledge: Its Development and Its
Role."

2% Ibid.

2% Ibid.

2% Environment Canada. The State of Canada's Environment, Environment Canada, 1996; accessed
January 24 2006; available from http://www.ec.gc.ca/soer-ree/English/SOER/1996report/Doc/1-6-9-5-6-
1.cfm.

2% Johnson. "Introduction: Research on Traditional Environmental Knowledge: Its Development and Its
Role."

*7 Turner, Ignace, and Ignace. "Traditional Ecological Knowledge and Wisdom of Aboriginal Peoples in
British Columbia."
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29 Canadian Environmental Assessment Agency. Considering Aboriginal Traditional Knowledge in
Environmental Assessments Conducted under the Canadian Environmental Assessment Act - Interim
Principles, Canadian Environmental Assessment Agency, 2004; accessed January 23 2006; available from
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" Environment Canada. The State of Canada's Environment, accessed.
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community—language, culture, spirituality, mythology, customs, and social
organization. Indigenous knowledge, in particular, cannot be separated from other
aspects of daily existence, namely ethics and spirituality.””"*"> Thus traditional
science is “moral” as opposed to “value-free” and humans are not regarded as
more important than nature.””

* TEK is usually passed from one generation to the next through oral traditions. It
resembles a “social memory of landscape dynamics” and the stories recount
peoples’ “histories upon the land.”*’* IK, in particular, is based on observation,
direct experience, testing, teaching, and recording in the collective memory
through oral tradition, storytelling, ceremonies, and songs.”” “It is both
remembered sensory information that is usually transmitted orally in descriptive
names and in stories where abstract principles are encapsulated in metaphor.”*’°

* TEK tends to belong to or be held collectively by the community as well as by
individuals.””’

* By and large, TEK is an attribute of non-industrial or less technologically
advanced societies.””®

* The term TEK tends to be used in juxtaposition with Western or modern
science.””” Some of the contrasts between the two were highlighted in Chapter 5.

Sahtouris argues that traditional ecological knowledge, while intrinsically valuable in and
of itself, has become increasingly valuable to Western science largely due to the
ecological devastation being wreaked on the planet. She notes that industrial resource
extraction has degraded or depleted most of the world’s ecosystems, threatening the
biodiversity of plant and animal species, and necessitating a different worldview to
reverse these trends:

At present, human existence is dominated by a technological society founded on
the mechanical worldview of Western science with its materialistic values—a

worldview, value system and way of life that for all its benefits has brought us to
the brink of disaster. It stands in sharp contrast to the worldviews, value systems
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and lifestyles of Indigenous and traditional peoples, which are only now
beginning to be recognized as valid in their own right and possibly critical for our
very survival as a species.”*’

Furthermore, Sahtouris argues that loss of species diversity is also threatening the
viability of Indigenous populations worldwide, and that these peoples are under as much
threat as the ecosystems in which they live:

Monoculture is as destructive and dangerous in human social systems as in human
agriculture; the failure to respect and protect indigenous and traditional cultures in
the attempt to industrialize all humanity according to one model actually hastens
human extinction.”'

Analysts have noted that some of the key answers to the ecological dilemmas we face,
including land degradation and loss of biodiversity, can be found in TEK. In particular,
according to Turner, et al., Indigenous ecological knowledge holds important information
about species and the interconnectedness of ecosystems, since much of this knowledge is
based on detailed observations over a very long period of time.*** In addition, Higgins
has noted that traditional (Indigenous and non-Indigenous) societies have tended to have
a low impact on the biological diversity in their own environs because their resource use
has been based on “self-regulation, [...] built on consensus, and enforced through social
sanctions according to customary law, cultural tradition, and local knowledge.”*** For
these reasons, and because it offers a practical guide to action in Western societies, TEK
is crucial to our current understanding of sustainability.

Parajuli notes that it is the character and quality of the human interaction with nature in
Indigenous societies that teaches and fosters sustainability:

Ecological ethnicities have become distinct today because they maintain the
rhythm of circularity and regenerative cycles of nature’s economy by cultivating
appropriate cosmovisions, observing related rituals, and practicing prudence in the
ways they care about nature, harvest from nature, nurture nature, and in turn are
nurtured. There is nothing romantic or exceptional about their worldviews or
practices. What might seem exceptional in our eyes is that among them, nature
cannot be distinguished from everyday production and consumption, livelihoods
and survival, rituals and festivities, inhabitation, or a sense of place. What is in
nature is directly experienced and lived through plants, crops, and other sources of
sustenance, an interaction mediated through rituals associated with production,
collection, preparation, and distribution of food. In the most primal sense, it is

%0 Sahtouris. The Survival Path: Cooperation between Indigenous and Industrial Humanity (Abridged),
accessed.

281 Ibid., accessed.

82 Turner, Ignace, and Ignace. "Traditional Ecological Knowledge and Wisdom of Aboriginal Peoples in
British Columbia."

*%3 Higgins. "Indigenous Knowledge and Occidental Science: How Both Forms of Knowledge Can
Contribute to an Understanding of Sustainability." p. 148-149
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through the search for food, nutrition, and medicine that ecological ethnicities
communicate with nature.”**

Again, it is noteworthy that conventional educational systems and indicators give
insufficient attention to this kind of learning, which is based on direct experience and the
practices of “everyday production and consumption.” Just as previous sections have
noted that the media and advertising can function as learning mechanisms that are at least
as if not more powerful than what is taught in schools, so this present section recognizes
that the characteristics of daily life, including the methods of production and
consumption, likely have a greater impact on understanding of the natural world than
formal education structures. This again indicates the necessity for indicators of learning
to account for far more than standardized tests, school enrolment, class sizes, and
graduation rates in accounting for key determinants of an educated populace.

Some analysts have described the knowledge that focuses on “balancing human needs
with environmental requirements” as wisdom. Thus, Corsiglia and Snively write:

All life forms must be respected as conscious, intrinsically invaluable, and
interdependent. Respecting an animal’s body means honoring its spirit and using
every part of an animal’s body. In practical terms, traditional wisdom extends the
caring relationships associated with family life to communities and even to the
environment. We are all relations, it is wrong to exploit other life forms or take
more than one’s share. The deep interest our children feel in animals, plants,
water, and earth should be trusted and encouraged. All creatures can be our
teachers and while humans may readily affect other life forms, we need not see
ourselves as superior.”*’

For instance, a fundamental belief of Inuit culture is that humans and other species are
equals and all have souls or spirits. As a result, the Inuit have developed many rules that
govern hunting and fishing so that species are conserved. For example, there are rules
prohibiting the hunting of animals when they are breeding.”** >*’

In their book, Wisdom of the Elders, Peter Knudtston and David Suzuki point out that if
we cannot predict the consequences of technologies and alterations we impose on nature,
then it is doubtful that we can control or manage them properly.”*® According to

%% Parajuli, Pramod. "Learning from Ecological Ethnicities: Toward a Plural Political Ecology of

Knowledge," in Indigenous Traditions and Ecology. The Interbeing of Cosmology and Community, ed.
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Sahtouris, seed that has been developed by Indigenous populations and peasants over
thousands of years is given no value in our dominant worldview or in our conventional
accounting systems until it is brought into a laboratory, genetically altered, and
patented.”®” However, analysts note that we have little or no idea what consequences
these alterations will have on the environment, or on the Indigenous and peasant
populations who are seeing their traditional varieties replaced by genetically altered seeds
that are promoted as faster growing and disease-resistant.

In many cases, this shift is involuntary. A case in point is genetically modified (GM)
corn, which is also referred to as genetically engineered (GE) corn. In 2001, scientists
found GM corn in 15 places in Oaxaca, Mexico, the “heartland of corn diversity in the
world,” with corn strains that have been developed over 5,500 years of Indigenous corn
cultivation. Since Mexico has outlawed the commercial use of GM crops altogether, it is
unknown how the illegal corn got to the remote region. However, scientists are now
worried that the aggressive forms of GM corn may “drive the native species to extinction,
causing the loss of irreplaceable cultivars.”*”

Furthermore, because transnational corporations patent all GM varieties of corn, the only
legitimate way for anyone, including Indigenous and peasant populations, to acquire
these varieties is to purchase them. Warning of a “new threat to indigenous people,” Peter
Montague comments:

The purpose of patenting seeds is to prevent seed saving—the ancient Indigenous
practice of keeping seeds from this year’s crop to grow next year’s crop. Farmers
who purchase GE seeds sign contracts requiring—under penalty of law—that they
not save seed from one crop to the next. Thus farmers who employ GE seeds must
purchase new seed year after year, making them dependent upon whatever
transnational corporation owns the patent. Farmers who can’t afford to buy seed
each year will simply not be allowed to grow a crop.*”!

To prevent the illegal saving of GM seeds, GM corporations have developed “terminator
genes,” which essentially render the seeds sterile unless applied with a special chemical.
Montague notes: “As terminator technology spreads around the world, it will end
Indigenous agriculture, and much biodiversity as well. An estimated 1.4 billion
Indigenous peoples currently grow their own crops for subsistence”*” Presently there is a
United Nations moratorium on use of sterile seed technology, which governments
attending the March, 2006 UN 8" biennial meeting of the Convention on Biological
Diversity in Brazil upheld, despite the efforts of Canada, Australia, and New Zealand

¥ Sahtouris. The Survival Path: Cooperation between Indigenous and Industrial Humanity (Abridged),
accessed.

290 Montague, Peter. New Threat to Indigenous People, New Brunswick, N.J., Environmental Research
Foundation, 2002; accessed January 27 2006; available from
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(with support from the United States) to undermine the moratorium.””> However, there is
still a possibility that terminator seeds will be commercialized if governments do not ban
its use, as only Brazil and India have done to date.”*

Knudtston and Suzuki argue that nature is being altered and new technologies are being
developed with little consideration about the long-term environmental or human
consequences. In fact, many critics of GM crops believe that very little is actually known
about their effects and that corporations are conducting an uncontrolled experiment on an
unsuspecting world.

Because this example graphically illustrates the current threat to Indigenous knowledge
and the fact that millennia of transmitted knowledge and practice can literally be lost
overnight, we discuss GM crops in more detail later in this review. Here, it is sufficient to
note that the potential value and utility of Indigenous knowledge and practices for
sustainability and wellbeing cannot be taken for granted and must be actively nurtured
and promoted if this treasury of knowledge is not to become extinct. From the perspective
of indicators of an educated populace, it can be argued that the store of social knowledge
may quickly become depleted and impoverished—i.e., that intellectual capital may
markedly depreciate—if strenuous efforts are not made to protect and preserve this
knowledge and to incorporate it into mainstream education and information systems, and
social practices. Effective indicators of an educated populace that acknowledge and
include the value and contribution of Indigenous knowledge can play an important role in
this process.

Knudtston and Suzuki point to the importance of this effort to protect Indigenous
knowledge, and suggest that the solution to the current environmental “crisis” actually
lies in the ways the Indigenous populations of the world relate to nature:

[O]ur problem is inherent in the way we perceive our relationship with the rest of
Nature and our role in the grand scheme of things. [...] Science alone is not
enough to solve the planetary environmental crisis and we must recreate for
ourselves a sense of place within the biosphere that is steeped in humility and
reverence for all other life.*”

In addition, Knudtston and Suzuki argue that part of the problem with modern scientific
expertise is that it is “so narrowly focused and specialized that it can barely comprehend
the dimensions and the interconnectedness of life.”**® They note that modern scientists
are knowledgeable about their field of expertise, but may know little or nothing about
another field, however closely it may be related in practice.

*% Ban Terminator Campaign. News Release: UN Upholds Moratorium on Terminator Seed Technology:

Worldwide Movement of Farmers, Indigenous Peoples and Civil Society Organizations Calls for Ban,
2006, March 31; accessed July 2006; available from
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The importance of TEK was recognized at the Earth Summit in 1992 in the Rio
Declaration, which suggested that Indigenous peoples have a crucial role to play in terms
of environmental sustainability. The Convention on Biological Diversity, which was
opened for signature at the Earth Summit, referred to the important relationship between
protecting Indigenous knowledge and protecting biodiversity. Article 8 (j) of the
Convention proposed the need to:

... respect, preserve and maintain the knowledge, innovations and practices of
indigenous and local communities embodying traditional lifestyles relevant for the
conservation and sustainable use of biodiversity, the need to promote the wider
application with the approval and involvement of the holders of such knowledge,
and to encourage the equitable sharing of benefits arising from the utilization of
such knowledge, innovations and practices.*”’

There are countless examples of TEK in practice that well illustrate the intimate
relationship between learning outcomes and social outcomes that is central to the
educated populace framework. However, for the purposes of this literature review, just a
few examples are provided below to illustrate the concept of TEK, its range, and its
significance—including the fact that Indigenous knowledge of the natural world has
frequently proven more accurate than Western science.

* The South Ellesmere Island caribou population was nearly decimated due to the
system put in place by scientists to manage the hunt. Scientists instituted a quota
system and a plan that advocated the selective hunting of large males with a
prohibition on hunting females and immature animals. The Inuit, however,
believed that the survival of the caribou herd depended on the social structure of
the small herds in the winter, and they argued for the “non-selective hunting of all
animals encountered opportunistically.” The TEK view “holds that only hunting
the large males would quickly result in the accelerated death of the remaining
population.” Monitoring of the caribou population proved the Inuit were
correct.””

* In 1977, scientific surveys of the Beaufort Sea population of Bowhead whales
indicated that there were only 800 whales left. Local Inuit hunters believed there
were more than 7,000 whales. In addition the Inuit disagreed with some of the
assumptions held by the scientists regarding feeding patterns and swimming
patterns of the whales. Based on this, the scientists developed survey techniques,
which incorporated Inuit knowledge, and in 1991 the Bowhead whale population

7 Convention on Biological Diversity, Article 8 (j), cited in Higgins. "Indigenous Knowledge and
Occidental Science: How Both Forms of Knowledge Can Contribute to an Understanding of
Sustainability." p. 1

*% Freeman, Milton M.R. "The Nature and Utility of Traditional Ecological Knowledge," Northern
Perspectives, vol. 20, no. 1, 1992; accessed January 2006; available from
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was conservatively estimated to be more than 8,000 whales—confirming the
earlier Inuit observations.””

* The Menominee Indian Tribe in Wisconsin was recognized by the United Nations
in 1995 for its expertise in sustainable forest management, and the tribe was given
the first ever U.S. Presidential award for Sustainable Development in 1996. Today,
it is the only Native American tribe to have its forests certified by two Forest
Stewardship Council approved certifiers. The Menominee’s 89,000 ha forest has
been sustainably logged for 147 years and there is more wood there today than
there was when the reservation was first established in 1854. Even from outer
space one can tell where the forest starts and stops. A satellite photo of the state of
Wisconsin shows a clearly delineated forest area located about 60 km northwest
of Green Bay. In the photo, a dark line surrounds a deep green oasis separating the
Menominee lands from the surrounding snow-covered farm fields.

The Menominee forest land, which boasts remarkable age and species diversity, is
an outstanding example of indigenous knowledge of ecology viably and
sustainably applied to a modern business enterprise—yielding employment
opportunities and income for the Menominee tribe while protecting a valuable
natural resource. The model demonstrates that timber harvesting and economic
opportunity can be fully consistent with the protection of other forest values and
environmental preservation, and that indigenous knowledge can be effectively
applied as a viable alternative to industrial methods like clearcutting that have
devastated and depleted large tracts of forests worldwide. In short, indigenous
knowledge can produce effective learning outcomes that translate into economic
outcomes that may be significantly more sustainable and successful than those
produced by university-based forestry schools.’*

19.2 How is TEK being used?

In her report for the International Development Research Centre, Johnson argues that
TEK is important for the rest of the world for “the ethical imperative” of preserving
cultural diversity, as well as for the following reasons:

* New biological and ecological insight

* Resource management

* Protected areas and conservation education
* Development planning

299 ..
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. 301
* Environmental assessment

According to Snively and Corsiglia, TEK can be used practically in the following ways:

* Local knowledge can be used for map-making and surveying, and may make it
possible to do so in a few days, rather than in what would usually take months if
local knowledge was not used

* TEK can help to locate rare and endangered species for identifying sensitive areas

* TEK can be used to locate areas that should be protected

* TEK can be used to determine true costs and benefits of development®”*

Scholars recognize the importance of TEK for conducting environmental assessments,

because its in-depth insights help to identify and inform the social and environmental

impacts of proposed projects. Freeman notes:

[A] large quantity of information now exists in the published scientific literature
to suggest that traditional ecological knowledge and its application to enlightened
environmental assessment and management should be taken seriously.*”

IK is currently recognized in the amended Canadian Environmental Assessment Act
(CEAA) as an important source of information that may be considered when an
environmental assessment is being conducted.’®* Currently, the consideration of
traditional knowledge in environmental assessments is voluntary in the CEAA, but the
interim principles will be replaced in the future with “more detailed guidance” developed
by the Aboriginal Advisory Committee.

The CEAA, which uses the term “Aboriginal traditional knowledge” or ATK, provides
general principles that are voluntary and intended to provide general guidance when
considering traditional knowledge:

* ATK research should be planned and conducted in conjuction with the ATK
holders: work with the community.

* Only Aboriginal communities can decide whether and to what extent they are
willing to provide access to their ATK.

* Access to ATK is a privilege and must be respected.

* Intellectual property held by Aboriginal communities includes inventions, literary
and artistic works, symbols, names, images, and designs.

* All ATK research must respect the privacy, dignity, cultures, and traditions of
Aboriginal peoples.

% Johnson. "Introduction: Research on Traditional Environmental Knowledge: Its Development and Its

Role."

%92 Snively, and Corsiglia. Discovering Indigenous Science: Implications for Education. p. 17-18

% Freeman. "The Nature and Utility of Traditional Ecological Knowledge."

39 Canadian Environmental Assessment Agency. Considering Aboriginal Traditional Knowledge in
Environmental Assessments Conducted under the Canadian Environmental Assessment Act - Interim
Principles, accessed.
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» ATK and Western knowledge can complement one another effectively.””

Higgins stresses the point that Indigenous knowledge belongs to Indigenous
communities, which should control how it is going to be used:

This will minimize the chance of assimilation, misappropriation, and exploitation,
and bring forth a greater desire by Indigenous communities to share this
knowledge and participate in co-management of the land and resources.
Indigenous knowledge holders must be respected as experts.**®

Reid, et al. argue that TEK can be used to develop a frame of mind, which could bring
about sustainability in our society, illustrating again the intimate connection between
learning outcomes and potential social outcomes that is central to an educated populace,
and which acknowledges education as a core determinant of wellbeing:

Mobilizing traditional knowledge systems for environmental, economic, and
ecological gain, or for creating the conditions for rediversification of traditional
languages and cultures in the face of the growing standardization of education and
language, represent just some of the ways in which TEK is being transformed for
the purposes of pursuing sustainability (understood culturally and
environmentally).*"’

While TEK still remains on the margins of mainstream Western education systems, the
authors argue that even UNESCO recognizes that TEK should be incorporated into
formal, nonformal, and informal modes of teaching and learning. This again provides a
concrete rationale for the inclusion of indicators of both traditional ecological knowledge
and Indigenous knowledge in educated populace assessments.

305
306

Ibid., accessed.

Higgins. "Indigenous Knowledge and Occidental Science: How Both Forms of Knowledge Can
Contribute to an Understanding of Sustainability." p. 149

7 Reid, Teamey, and Dillon. "Traditional Ecological Knowledge for Learning with Sustainability in
Mind." p. 11
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19.3 Grassroots indicators

Indigenous and local peoples have very specific ways of indicating and assessing change
in the health of their ecosystems as well as their own wellbeing. According to Helen
Hambly, there have been some initiatives internationally to develop grassroots indicators
based on Indigenous knowledge that can be aggregated and scaled to levels where they
can be included in regional data sets.*® Although a literature search has found Hambly’s
claim that grassroots indicators can be aggregated repeated elsewhere, the search did not
yield any actual examples of grassroots indicators in use at any aggregate level, including
in the IDRC’s Grassroots Indicators Network discussed below. Hambly defines
grassroots indicators as:

... aterm used to refer to measures or signals of environmental quality or change
formulated by individuals, households, and communities and derived from local
systems of observation, practice and indigenous knowledge.

They are based on accrued local knowledge of the environment and are used in
local level decision making for the allocation of resources and land management
procedures. Rarely do grassroots indicators exist independently. Instead, they are
more typically used as sets of multiple indicators, which contribute to a pattern, or
flow of activity representing a particular phenomenon and predicting and
stimulating a specific decision or action. A common example is the combined
observation of stars, air currents and cloud formation by farmers to predict or
monitor rainfall. Such diagnosis may be further elaborated with indicators of
animal behavior and the appearance of certain plants and birds generally
reinforcing or contradicting the initial assessment.””

Hambly also observes that since grassroots indicators span economic, social, cultural, and
ecological boundaries and encompass all these dimensions, they “may be better gauges of
well-being than traditional development indicators that are confined to sectors such as
health, education or the economy.”"

Grassroots indicators include reports of pollution, invasive plant species, and changes in
bird and animal migration patterns. They can use the presence or absence of species, such
as earthworms in the soil or the activity of bee colonies, to assess ecosystem health. They
can also include use of certain types of foods as poverty indicators, or increases in social
violence as indicators of a breakdown in the economy.”"'

*% Hambly, Helen. "Grassroots Indicators: Measuring and Monitoring Environmental Change at the Local

Level," ILEIA Newsletter, vol. 12, no. 3, 1996: 14-18, Centre for Information on Low External Input and

Sustainable Agriculture; accessed September 2005; available from

glotgtp://www.leisa.info:80/ index.php?url=show-blob-html.tpl&p[o_id]=12179&p[a_id]=211&p[a_seq]=0.
Ibid. p. 18.

310 Hambly, Helen. "Grassroots Indicators for Sustainable Development," IDRC Reports, vol. 23, no. 1,

1995: 24-26.

' Mehta, Pratibha. "Local Governance and Sustainability: Tools for Assessment and Decision-Making."

Paper presented at the Training and Research Partners for Habitat Caucus, Habitat Il NGO Forum, Istanbul,
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Identifying, interpreting, validating, and using grassroots indicators are difficult—
especially for a nationwide endeavour like that of Bhutan—because of their cultural
specificity and the challenge of aggregating and comparing data over space and time.
Grassroots indicators cannot be identified through surveys but must come from direct
observation and dialogue with Indigenous peoples. Indeed, their very appropriateness in
assessments of Indigenous knowledge illustrates the difficulties of developing suitable
indicators of Indigenous knowledge, since the conventional, generalized indicators are
inadequate to assess the contribution and impact of localized, culture-specific, Indigenous
knowledge.

Hambly points out that the real challenge is to integrate grassroots indicators into
decision making by making them more acceptable within current decision-making
processes and by making these processes more receptive to grassroots indicators.”'> One
approach to “validating” grassroots indicators has been to compare and test Western
scientific concepts against grassroots indicators to “add value” to local knowledge. For
example, the Society for Research and Initiatives for Sustainable Technologies and
Institutions (SRISTI), an NGO in Ahmedabad, India, that is supported by Canada’s
International Development Research Centre, studies the local ecological taxonomic
classification basis of Indigenous knowledge systems on issues like cloud formation and
soil type, and compares them to formal scientific taxonomies.”"® In another such example
of validation, information from Northern Canadian trappers about their trap lines and the
distributions of animals was supported by satellite data used in habitat mapping. Hambly
writes further: “This means of aggregating semiquantitative and qualitative data is useful
in geographic information systems (GIS) and was applied in the settlement of northern
land claims.”*"

Efforts to incorporate Indigenous knowledge and to integrate grassroots indicators into
scientific assessments, however, often face condescension and lack of respect toward IK
by the conventional scientists involved. Jucker illustrates this issue with a story told by
Angayuqaq Oscar Kawagley and Ray Barnhardt:

Some scientists of the State Department of Fish and Game and the Department of
Natural Resources wanted to do research in the Minto Flats, Alaska. They met
with elders of the native people living there and basically regarded all this as a
one-way process. These scientists assumed that only they knew how to acquire
knowledge and that they would have to impart this knowledge to the ignorant
natives. There were five scientists with different specializations, all going about
their ways with different methods, and ignorant of each other’s approaches. They
were then completely dumb-struck when they were confronted by one elder of the

June 10, 1996, International Council for Local Environmental Initiatives (ICLEI), Toronto; accessed
January 2006; available from http://idrinfo.idrc.ca/Archive/Corpdocs/110019/tools.html.

*12 Hambly. "Grassroots Indicators for Sustainable Development."

> Ibid.

1 Ibid.
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natives, Peter John, who could provide them more or less ofthand with most of
the information they wanted to find out in the first place, and could indicate where
and why they would run into trouble with the proposed methodology and their
elaborate technical equipment; all this on the basis of accumulated knowledge
over generations and an intimate knowledge of the area through long-term, first-
hand experience.

In the end, it turned out that the ignorance was somewhere else than anticipated.
While the scientists with their specialized knowledge and elaborate tools were
well intentioned, the gulf between their compartmentalized, limited-time-frame
view of the world and the holistic, multigenerational perspective of Peter John
appeared insurmountable. The fish and game people couldn’t see beyond their
constituent areas of expertise to connect with what the elders were trying to tell
them, though the Minto people had a quite sophisticated understanding of what
the fish and game specialists were talking about.>'

In Canada, the International Development Research Centre (IDRC) has directed the
Grassroots Indicator Network (GRIN) since 1993. GRIN “encourages the view that local
knowledge and capacity to monitor and measure change are a valid basis for development
indicators.”'® IDRC has supported initiatives through GRIN which include:

* support for the selection and testing of tools and indicators for integrated policy
planning

* integrated approaches, tools and indicators for measuring progress towards
sustainability which incorporate community-based perspectives and local
knowledge of conditions

* methods and indicators for participatory needs assessments or policy assessments
by citizens and communities

* refinement of concepts, methods, tools and indicators of urban poverty and
vulnerability

. support3’[1“(7)r the development of information systems for decentralised policy
making

Overlapping characteristics that GRIN uses to validate grassroots indicators include 1)
specificity, 2) types of knowledge systems from which they are derived, 3) source and
user, 4) scale, and 5) purpose.®’®

1 Kawagley, A. O., and R. Barnhardt. "Education Indigenous to Place: Western Science Meets Native

Reality," in Ecological Education in Action: On Weaving Education, Culture, and the Environment, ed.
Smith, G. A. and D. R. Williams. Albany, NY: State University of New York Press, 1999., p. 125, cited in
Jucker, Rolf. "UNESCO's Teaching and Learning for a Sustainable Future: A Critical Evaluation of
Underlying Unsustainable Progress Myths," The Trumpeter, vol. 19, no. 2, 2003: 83-107., p. 104.
ji: Mehta. "Local Governance and Sustainability: Tools for Assessment and Decision-Making." p. 3.

Ibid.
¥ Hambly, Helen, and Tobias Onweng Angura. "Appendix: Report of the Workshop on Grassroots
Indicators for Sustainable and Equitable Development," in Grassroots Indicators for Desertification:
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Various initiatives are finding ways to include grassroots indicators from local groups, as
well as from Indigenous peoples, into environmental reporting systems. For example, in
the Netherlands people telephone a central Environmental Monitoring Centre “hotline” to
report noise and air pollution based on what they smell, see, and hear. Regular tallies of
these observations are given to public authorities, and data from the grassroots indicators
of pollution are compared and synthesized with the national environmental services data.
In Ontario, provincial authorities with community group participation operate telephone
hotlines to monitor invading plant species and sightings of endangered birds and animals.
As Hambly remarks: “Use of local observations means that decision makers have an
additional source of data, including an increase in sample size due to a larger number of
direct observations.”"”

While we do not currently have the means to include such grassroots indicators in
educated populace assessments, that present omission by no means denigrates the
importance either of local knowledge or of such grassroots indicators based on direct
observation. Indeed, this section is intended to acknowledge and recognize that
significance. In the coming years, grassroots indicators may become increasingly relevant
and usable within new assessments.

19.4 Protection of Indigenous knowledge

Indigenous peoples have often in the past been willing to share their knowledge.
However, this has frequently led to situations that have not been fair, equitable, or
beneficial to local and Indigenous communities. As Simon Brascoupé, an Algonquin-
Mohawk and Aboriginal consultant, and Endemann, an intellectual property rights (IP)
consultant, note, there is a growing interest, particularly in the business community, to
seek out and use Indigenous knowledge to create new products for the global
marketplace.320 This includes expropriating artwork, symbols, design, textiles, medicines,
genetic products, and traditional ecological knowledge. IK is currently being used in
Canada in areas such as genetic and medical research, resource management, monitoring
development impacts, and managing forests, coastlines, waters, and Arctic ecosystems.>”'
Brascoupé and Mann point out many abuses in uses of IK, including:

Experience and Perspectives from Eastern and Southern Africa, ed. Hambly, Helen and Tobias Onweng
Angura. Ottawa: IDRC, 1996.

*1 Hambly. "Grassroots Indicators for Sustainable Development."

?2% Brascoupé, Simon, and Karin Endemann. Intellectual Property and Aboriginal People: A Working
Paper, Ottawa, Strategic Research and Analysis Directorate, Indian and Northern Affairs Canada, and
Intellectual Policy Directorate, Industry Canada, 1999; accessed January 2006; available from
http://www.ainc-inac.gc.ca/pr/ra/intpro/intpro_e.html.

32 Brascoupé, Simon, and Howard Mann. 4 Community Guide to Protecting Indigenous Knowledge,
Research and Analysis Directorate, Indian and Northern Affairs Canada, 2001; accessed January 2006;
available from http://www.ainc-inac.gc.ca/pr/ra/ind/gui_e.pdf.
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... situations where IK has been gathered and used without contacting the source
of the knowledge; for example, the use of traditional medicines as a basis for
developing Western pharmaceutical products and herbal remedies, or the
unauth302r2ized use of Aboriginal designs on T-shirts and other commercial

goods.

Darrell Posey of Oxford University points to the “biopiracy” that is a common result of
the globalization of trade:

Although international efforts to recognize indigenous, traditional and local
communities are welcome and positive, they are pitted against enormous
economic and market forces that propel globalization of trade. Critiques of
globalization are numerous and point to at least two major short-comings: (i)
value is imputed to information and resources only when they enter external
markets; and (ii) expenditures do not reflect actual environmental and social costs.
This means that existing values recognized by local communities are ignored,
despite knowledge that local biodiversity provides essential elements for survival
(food, shelter, medicine, etc.). It also means that the knowledge and managed
resources of indigenous and traditional peoples are ascribed no value and assumed
to be free for the taking. This has been called ‘intellectual terra nullius’ after the
concept (empty land) that allowed colonial powers to expropriate ‘discovered’
land for their empires. Corporations and states still defend this morally vacuous
concept because it facilitates the ‘biopiracy’ of local folk varieties of crops,
traditional medicines, and useful species.

Even scientists have been accomplices to such raids by publishing data they know
will be catapulted into the public domain and gleaned by ‘bioprospectors’ seeking
new products. They have also perpetuated the ‘intellectual terra nullius’ concept
by declaring useful local plants as ‘wild’ and entire ecosystems as ‘wildernesses,’
often despite knowing that these have been molded, managed, and protected by
human populations for millennia. It is also common for scientists to declare areas
and resources ‘wild’ through ignorance or negligence—without even basic
investigations into archaeological or historical records, or to actual human
management practices. The result is to declare the biodiversity of a site as
‘natural’, thereby transferring it to the public domain. Once public, communities
are stripped of all rights to their traditional resources.’>’

Such frequent abuses point to the need that Indigenous peoples have to control the access
of their knowledge in order to prevent its inappropriate use. Again, it would be
appropriate to include an indicator of the degree of abuse and exploitation of IK, and

322 Ibid., accessed. p. 6-7.

323

Posey, Darrell Addison. The 'Balance Sheet' and the 'Sacred Balance': Valuing the Knowledge of

Indigenous and Traditional Peoples, Oxford, U.K., Oxford Centre for the Environment, Ethics & Society,
University of Oxford, 1999; accessed January 2006; available from
http://www.ubcic.bc.ca/Resources/conferences/kit.htm. p. 9.
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conversely of the effectiveness of efforts to protect that knowledge, within educated
populace assessments. While lack of data do not presently allow for such an indicator,
this short section at least points to the need to develop it in the future.

Some information is at least available at the input level in terms of legislative action and
negotiations designed to protect IK, if not yet at the outcome level in terms of assessing
whether exploitation and misuse or effective protection are increasing or not. Canada is
currently working both domestically and internationally to help identify effective means
to protect IK from unauthorized appropriation and commercialization.** Work is taking
place to assess how the existing intellectual property rights mechanisms can address the
issue of IK, although few legal mechanisms presently exist for such protection, and
knowledge that is considered to be “in the public domain” does not qualify for IP
protection.’® The Canadian government is also committed to contributing $172.5 million
over 11 years, from 2002—-2013, to preserve and promote Aboriginal languages and
cultures.”* As well, the Canadian Council on Learning has created a new Aboriginal
Learning Centre, which may deal with these issues.**’

Indigenous peoples are also working within their own communities to address jurisdiction
of their knowledge and to develop guidelines and protocols governing access to and use
of TEK. For example, the new government of Nunavuit has passed legislation to
preserve, promote, and protect Inuit traditional knowledge. According to Indian and
Northern Affairs Canada, part of the protection process is for Aboriginal communities to
identify the scope and nature of knowledge within their communities and to prioritize
which knowledge is most important to the community. This includes identifying what
knowledge is sacred and what may be shared with others or used commercially. Issues
also include identifying what is being lost and why. For example, Brascoupé and
Endemann ask:

Is traditional knowledge being lost because elders have been unable to pass their
wisdom to the next generation? Is knowledge being lost because Aboriginal
people are being displaced from their traditional environment or because they are
influenced by outside media and culture? Has traditional knowledge been allowed
into the public domain or been misappropriated by commercial or scientific
interests from outside the Aboriginal community?>*®

3% Department of Foreign Affairs and International Trade (Canada). Traditional Indigenous Knowledge

and Intellectual Property Rights, 2005; accessed January 2006; available from http://www.dfait-
maeci.gc.ca/aboriginalplanet/750/resource/global/rewipo-en.asp.

323 Indian and Northern Affairs Canada (INAC). Statement by the Observer Delegation of Canada on the
Agenda Item 4 (B): "Indigenous Peoples and the International and Domestic Protection of Traditional
Knowledge”, INAC, 2005; accessed January 2006; available from http://www.ainc-
inac.gc.ca/nr/spch/unp/05/pop/int_e.html.

326 Ibid., accessed.

327 Canadian Council on Learning (CCL). Website, CCL, accessed March 2006; available from
http://www.ccl-cca.ca/.

328 Brascoupé, and Endemann. Intellectual Property and Aboriginal People: A Working Paper, accessed. p.
4.
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The need to protect traditional ecological knowledge in order to preserve it and prevent
its inappropriate use has been discussed in international fora since the Rio Conference in
1992. The main organizations and frameworks leading this work include: the World
Intellectual Property Organization (WIPO), the Convention on Biological Diversity, the
Council for the Agreement on Trade-Related Aspects of Intellectual Property (TRIPS),
the World Health Organization, United Nations Conference on Trade and Development
(UNCTAD), UNESCO, and the World Trade Organization (WTO).**

Both government officials and Indigenous representatives from Canada have participated
in these international fora. Departments which share responsibility for working with these
international fora and therefore engaging in discussions on protection of Indigenous
knowledge are the departments of Foreign Affairs and International Trade, Industry
Canada, Indian and Northern Affairs Canada, Environment Canada, and Canadian
Heritage, and Justice.”

As we have seen, Indigenous knowledge has a different basis and source than does
Western scientific knowledge. For example, Indigenous knowledge is generally
considered to belong to Indigenous communities or peoples rather than to one or more
specific individuals. According to British Columbia lawyer David Robbins, international
treaties such as TRIPS and those connected with the WTO reflect the vulnerability of
traditional knowledge and highlight the differences between Western and Aboriginal
legal systems:

As part of the TRIPS regime, the copyright protections express the values of
capitalism: individual liberty, property, private enterprise, capital accumulation,
rapid consumption, etc. Thus, by imposing these standards on all member states,
global trade mechanisms impinge on the ability of a traditional society, as a
constituent of a member state, ‘to observe and preserve the underlying values of
its society as expressed through law. The state has conflicting obligations to these
societies and to the international community under the TRIPS agreement.’ In
short, TRIPS is a form of ‘passive coercion’ insofar as it ignores and threatens the
cultures of indigenous peoples present within member states.>"

Brascoupé and Endemann also point out differences between Aboriginal and Western
goals:

The laws relating to intellectual property provide exclusive market rights for an
innovation or artistic work for a period of time, in order to increase economic

3% Indian and Northern Affairs Canada (INAC). Statement by the Observer Delegation of Canada on the

Agenda Item 4 (B): "Indigenous Peoples and the International and Domestic Protection of Traditional
Knowledge", accessed.

3% Department of Foreign Affairs and International Trade (Canada). Traditional Indigenous Knowledge
and Intellectual Property Rights, accessed.

33! Robbins, David. Aboriginal Custom, Copyright & the Canadian Constitution, Union of B.C. Indian
Chiefs (UBCIC), 1999; accessed January 2006; available from
http://www.ubcic.bc.ca/files/PDF/Robbins.pdf. p. 9.
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returns for the inventor or creator. The purpose of these laws is to encourage
individuals and corporations to create artistic works and to invest in new
innovations. In the case of traditional knowledge, the primary goal of Aboriginal
people is usually preservation rather than innovation. Indigenous knowledge
frequently has intangible and spiritual manifestations that relate to a community
or nation rather than to an individual.**>

In addition, IP laws do not protect ideas themselves; they protect “only their expression
or their embodiment in a process, an artistic creation or a manufactured product.””** For
all these reasons, Indigenous and traditional knowledge often lacks adequate legal
protection and is vulnerable to protection and misuse.

The World Intellectual Property Organization (WIPO) is the specialized United Nations
agency responsible for the worldwide promotion of intellectual property rights. In 2000 it
established an Intergovernmental Committee on Intellectual Property and Genetic
Resources, Traditional Knowledge and Folklore (IGC) to explore intellectual property
issues including the IP system and its impact on Indigenous knowledge.”** The mandate
of the IGC specifically is to develop policy objectives and principles for the protection of
traditional knowledge with an aim of developing international agreement on a general
direction. The IGC has met eight times since 2001 and has prepared two draft documents,
which were discussed at a recent meeting in Geneva in June 2005. At that meeting the
IGC failed to find an agreement on the major issues, including proposals that could form
the basis for an international protection mechanism. In particular, it was reported that
“developed countries such as the U.S. and Canada were unwilling to continue work on
drafting substantive provisions for a possible international treaty,” with genetic resources
being the subject of much of the disagreement.*’

These are very complex issues, and as Reid, et al. note:

[T]he collective and collaborative forms of producing knowledge found within
some TEK systems may mean that IPR [Intellectual Property Rights] regimes are
not necessarily amenable, affordable, or desirable for groups that reject
‘individualization’ of knowledge, ‘commoditization’ of ‘knowledge products,’ or
the ‘monetarization’ of local communities.*°

In the meantime, the issue is simply flagged here for its potential relevance to the
development of learning and education indicators. Just as creation of protected areas is an

332
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Brascoupé, and Endemann. Intellectual Property and Aboriginal People: A Working Paper, accessed. p.

Ibid., accessed. p. 8.

Department of Foreign Affairs and International Trade (Canada). Traditional Indigenous Knowledge
and Intellectual Property Rights, accessed.

333 International Centre for Trade and Sustainable Development (ICTSD). "WIPO Committee Fails to Move
on Traditional Knowledge Treaty," BRIDGES Weekly Trade News Digest, vol. 9, no. 21, 2005.

3% Reid, Teamey, and Dillon. "Traditional Ecological Knowledge for Learning with Sustainability in
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important indicator of protection of forest health and biodiversity (see GPI Atlantic
Forest Accounts at http://www.gpiatlantic.org), so protection of Indigenous knowledge is
an important indicator of the health and wellbeing of Indigenous peoples and their
knowledge.

94



GPIlAtlantic

20. Scientific Literacy: public
understanding of science’”’

It is an obvious and understated observation that science and technology (S&T) have an
enormous impact on the lives of all peoples globally, and on the state of the world.
Science and technology hold the most prominent place in the curriculum of schools in
both the East and West—including Bhutanese and Canadian schools—and are at the top
of political agendas that are mainly concerned with economic growth and
competitiveness, as in Canada. Yet the culture that forms the context for the study and
application of science and technology today is not well understood.”® One researcher
suggests: “Science education represents a massive institutional effort on a society-wide
scale. It does not just affect individual learners; it also has important economic, military,
political, and cultural effects.”*

Terms such as scientific literacy, public scientific awareness, public understanding of
science, and citizen science are used frequently in the literature to describe the outcome
expected from teaching science.’*” Quebec professors Benoit Godin and Yves Gingras
contend there is a broad agreement that the term includes both the public knowledge of
methods of science and a general knowledge of some specific content, which is also
important in both Bhutan and Canada.>"'

Reaching a more specific definition is difficult, however, since various interest groups
emphasize different areas of importance: in general, the economic sector focuses on the
importance of science understanding for economic development and innovation; social
sector interests are concerned that people have the knowledge to understand
scientifically-based social issues such as biotechnology; and the environmental sector is
concerned, in part, that people understand what is happening to the state of the natural
world and the sustainability of the planet. In addition, there is no agreement among
researchers about many measurement issues.

In addition, as Godin and Gingras point out, there are distinctions between the definitions
of science and technology:

37 Many jokes have been made in the literature concerning the acronym of public understanding of science

(PUS), therefore we have chosen not to use it.
3% Bak, H-J. "Education and Public Attitudes toward Science: Implications for the 'Deficit' Model of
Education and Support for Science and Technology," Social Science Quarterly, vol. 82, no. 4, 2001: 779-
795.
3% Lemke, J. L. "Articulating Communities: Sociocultural Perspectives on Science Education," Journal of
Research in Science Teaching, vol. 38, no. 3,2001: 296-316.
340 Godin, Benoit, and Yves Gingras. "What Is Scientific and Technological Culture and How Is It
g\:[leasured? A Multidimensional Model," Public Understanding of Science, vol. 9, 2000: 43-58.
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Science is here understood as being characterized by two aspects: (1) as a corpus
of conceptual and experimental methods that allow the investigation of objects
pertaining to the natural or social worlds; and (2) as the body of knowledge
derived from these investigations. Technology in turn is defined as the set of tools
and machinery, in short the artefacts, as well as the knowledge pertaining to their
functioning and use.***

R.C. Laugksch, writing in 1997, reviewed the literature of the history, concepts, and
measurements of scientific literacy.’* The term, scientific literacy, was first used in 1958
by Paul Hurd in his publication Science Literacy: Its Meaning for American Schools.>*
Since that time, the literature has become extensive. Laugksch explains that the term has
become an internationally well-recognized educational and contemporary educational
goal. He notes that the term “scientific literacy” refers to what the general public ought to
know about science, and implies an understanding of the nature, aims, and general
limitagcs)ns of science, as well as some understanding of the more important scientific
ideas.

One difficulty, according to Laugksch, is reaching a consensus on what the public ought
to know about science. He describes various systems that conceptualize scientific literacy
according to expert levels, competent levels, and minimal functionality levels.’*® The
expert level refers to that of professional scientists and specialists, and the competent
level refers to specialized knowledge needed to solve practical problems and the ability to
think critically and logically about the issues. A competent level describes someone who
needs specialized scientific information in his or her job, but who is not considered a
“scientist.” The minimum level concerns the knowledge that members of the public use
generally in their daily lives. This requires less knowledge than the competent level. This
last (“minimal functionality”) category is the one usually used to describe scientific
literacy in most measurement systems. It is quite broad and includes social issues such as
nutrition, health, energy usage, and respect for nature and the environment.

Shamos suggests describing scientific literacy through a continuum that is comprised of
three overlapping levels.>*” The most basic is “cultural” scientific literacy, which is
knowledge of basic terms commonly used in the media to communicate scientific
matters. “Functional” scientific literacy adds the ability to use the terms in non-technical
but meaningful contexts in reading, writing, and conversing about the issues. This level
also requires that the person has knowledge of simple everyday facts of nature, such as
some knowledge of the solar system. The third level, “true scientific literacy,” adds a

* Ibid.
3 Laugksch. "Scientific Literacy: A Conceptual Overview."
34 Hurd, Paul D. "Science Literacy: Its Meaning for American Schools.," Educational Leadership, vol. 16,
1958: 13-16.
212 Laugksch. "Scientific Literacy: A Conceptual Overview."

Ibid.
%7 Shamos, M. H. The Myth of Scientific Literacy, New Brunswick, N.JI.: Rutgers University Press, 1995.,
Cited in Gal, Iddo. "Adults’ Statistical Literacy: Meanings, Components, and Responsibilities,"
International Statistical Review, vol. 70, no. 1, 2002: 1-25. p. 2.
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need for understanding key concepts or theories that form the foundation of science and
the basic processes involved in scientific research. Examples of knowledge needed in the
third level include:

Appreciation of the relativity of ‘fact’ and ‘theory,” awareness of how knowledge
accumulates and is verified, the role of experiments and mathematics in science,
the ability to make sense of public communications about scientific matters, and
the ability to understand and discuss how science and technology impinge on
public life.***

Some researchers focus on the content of scientific knowledge,’* while others are more
concerned with the social uses of science and the contexts in which scientific knowledge
is applied.”® In the 1970s and early 1980s, the importance of social context to knowledge
and scientific literacy became an important issue, and has remained so today.”' The
Science-Technology-Society movement, or STS as it has come to be called in both
formal education and in public scientific literacy, developed from that time. The
foundation of Canadian formal science education in K-12 is based on a modification of
the STS view—an STSE or Science-Technology-Society-Environment framework.>>*
STS arose from educators’ concerns with understanding science as a social and cultural
force that has relevance to the ordinary lives of students and the public. This marked a
major shift from the content orientation of science as “pure” knowledge, which has not
lost its importance as the “backbone” of science curriculum, to the importance of
reflecting on the moral, social, and economic impacts of science on society.”>

The National Academy of Sciences in the United States produced the National Science
Education Standards in 1995 as part of the new standards reform. This offers a definition
of scientific literacy that, as DeBoer notes, “includes virtually all of the objectives of
science education that have been identified over the years.””>* It also forms the basis for
the public understanding of science internationally.

* Shamos. The Myth of Scientific Literacy.

% Brennan, R. P. Dictionary of Scientific Literacy, New York: Wiley, 1992.

, Hazen, R. M., and J. Trefil. Science Matters. Achieving Scientific Literacy, New York: Anchor Books
Doubleday, 1991.

, Hirsch, Kett, and Trefil. The Dictionary of Cultural Literacy.

330 Wynne, B. "Knowledges in Context," Science, Technology, & Human Values, vol. 16, no. 1, 1991: 111-
121.

, Ziman, J. "Public Understanding of Science," Science, Technology, & Human Values, vol. 16, no. 1, 1991:
99-105.

1 DeBoer, George E. "Scientific Literacy: Another Look at Its Historical and Contemporary Meanings and
Its Relationship to Science Education Reform," Journal of Research in Science Teaching, vol. 37, no. 6,
2000: 582-601.

332 Council of Ministers of Education Canada (CMEC). Common Framework of Science Learning
Outcomes, K to 12: Pan-Canadian Protocol for Collaboration on School Curriculum, accessed.

3 DeBoer. "Scientific Literacy: Another Look at Its Historical and Contemporary Meanings and Its
Relationship to Science Education Reform."

* Ibid.

97



GPIlAtlantic

Scientific literacy is the knowledge and understanding of scientific concepts and
processes required for personal decision making, participation in civic and
cultural affairs, and economic productivity. It also includes specific types of
abilities [...]. Scientific literacy means that a person can ask, find, or determine
answers to questions derived from curiosity about everyday experiences. It means
that a person has the ability to describe, explain, and predict natural phenomena.
Scientific literacy entails being able to read with understanding articles about
science in the popular press and to engage in social conversation about the
validity of the conclusions. Scientific literacy implies that a person can identify
scientific issues underlying national and local decisions and express positions that
are scientifically and technologically informed. A literate citizen should be able to
evaluate the quality of scientific information on the basis of its source and the
methods used to generate it. Scientific literacy also implies the capacity to pose
and evaluate arguments based on evidence and to apply conclusions from such
arguments appropriately.®”’

It is interesting to compare this definition with the one produced in Canada to describe a
framework for science education, which puts more emphasis on society, the environment,
and “maintaining a sense of wonder about the world.”**® This framework defines the
function of science education in terms of a “vision for scientific literacy”:

The framework is guided by the vision that all Canadian students, regardless of
gender or cultural background, will have an opportunity to develop scientific
literacy. Scientific literacy is an evolving combination of the science-related
attitudes, skills, and knowledge students need to develop inquiry, problem-
solving, and decision-making abilities, to become lifelong learners, and to
maintain a sense of wonder about the world around them. Diverse learning
experiences based on the framework will provide students with many
opportunities to explore, analyse, evaluate, synthesize, appreciate, and understand
the interrelationships among science, technology, society, and the environment
that will affect their personal lives, their careers, and their future.”’

333 National Research Council (U.S.), and National Committee on Science Education Standards'

Assessment. National Science Education Standards, Washington, DC, National Academies Press, 1996;
accessed January 2005; available from http://www.nap.edu/readingroom/books/nses/html/.
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20.1 Measurement of scientific literacy: three models

Laugksch identifies three types of measurements of scientific literacy produced by three
different interest groups: public opinion researchers, sociologists, and education
researchers.”® Each of these models has its particular approach and criticism of the other
models, and may be of interest to Bhutanese educators. However, as Laugksch argues, the
essential point is that the approach used needs to be appropriate to the aims and
objectives of the study. We will use a related typology to look at the various
measurement methodologies. In the literature, these models are generally referred to as
the knowledge content or “deficit model,” the “contextual model,” and the “science-
technology-society” (STS) model. There are major overlaps in all of these models,
however. The STS model, for instance, incorporates science knowledge, opinions, and
contextual frameworks. After a brief conceptual review of each model, which is
important in order to understand the implications for an assessment of scientific literacy
in the Bhutanese as well as the Canadian populace, we will look more closely at specific
measurement instruments that use each of these frameworks.

20.1.1 Public survey approach: science knowledge content-deficit model

The public survey approach is widely referred to in the literature (somewhat pejoratively
by sociologists) as the “deficit model,” since some say it measures what people do not
know.”*” This model measures scientific literacy mainly through large public surveys that
collect data on the knowledge of specific facts as well as opinions and attitudes. Godin
and Gingras criticize this approach on the basis that knowing a lot of facts does not
necessarily make one scientifically literate, since knowledge of facts does not indicate
skill, understanding, or the ability to deal with everyday life situations requiring use of
technology.’® Knowledge of facts constitutes collecting information, whereas the
understanding and use of facts is more indicative of knowledge in the sense in which we
are using the term. Godin and Gingras also criticize the deficit model for its focus on
individual performance rather than on society as a whole, although an understanding of
social issues is among the main reasons for public surveys. Egil Kallerud and Inge
Ramberg from Norway summarize recent criticism of public survey methodology:

The limitations of large-scale survey methodology for undertaking studies of
public understanding of science have been the topic of much controversy. In
strong versions of constructivist criticism of the survey approach, the problem
with such surveys is that they produce simplified, coarse-grained, and in that
sense empirically inadequate, representations of what are complex and context-
dependent social phenomena. More seriously, it is argued that they distort the
very nature of public understanding of science. Standardized questionnaires of

¥ Laugksch. "Scientific Literacy: A Conceptual Overview."

359 11
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large-scale surveys provide no means to capture the essentially local and
contextual processes by which lay people relate to science and technology.>®'

Laugksch and Spargo, on the other hand, feel that the science knowledge content
approach is necessary in order to survey large samples, and that knowledge of basic facts
is essential to understanding and acting on more contextual knowledge and public policy
alternatives.’®

The knowledge content or deficit model is the model that large government surveys use
with large-scale samples and standardized questions to obtain data.’® In fact, as
Laugksch points out, this model “has formed the basis of almost all national and cross-
national studies of the scientific literacy of adults conducted in the last decade or so.”*%*
Jon Miller is one of the pioneers of scientific literacy measurement who was instrumental
in developing the basic science knowledge survey most commonly used in the United
States. In 1983, Miller defined scientific literacy as having three dimensions that involve
understanding: the nature of science consisting of its norms and methods; the content of
knowledge, or key scientific terms and concepts; and the awareness of the impact of
science and technology on society.*®’

This three-dimensional model now forms the basis of the U.S. National Science
Foundation Science & Engineering Indicators series, the Public Attitudes toward Science
and Technology (PATSAT) survey, which is conducted in the U.S. every two years. This
model also forms the basis of the multi-national Eurobarometer survey, conducted in the
European Union countries.’®® These surveys use a combination of open-ended and
closed-ended questions to ask about a core set of knowledge items that are designed to be
relatively durable, while reflecting changing themes over time. For example, early
PATSAT surveys included questions about radioactive fallout, polio vaccine, and
fluoride in drinking water, whereas the current survey uses constructs such as atomic
structure and DNA. The PATSAT has accumulated data since 1979, but the surveys that
include the core set of questions about public attitudes toward science began in 1988.%¢

This literature review uncovered only one national Canadian survey on scientific literacy,
despite a rather exhaustive review of government and nongovernmental websites and
relevant databases. This was a 1989 study supported by grants from the Social Sciences

%1 Kallerud, Egil, and Inge Ramberg. "The Order of Discourse in Surveys of Public Understanding of

Science," Public Understanding of Science, vol. 11,2002: 213-224.
%2 Laugksch, R. C., and P. E. Spargo. "Construction of a Paper-and-Pencil Test of Basic Scientific Literacy
Based on Selected Literacy Goals Recommended by the American Association for the Advancement of
Science," Public Understanding of Science, vol. 5, no. 4, 1996: 331-359.
j: Laugksch. "Scientific Literacy: A Conceptual Overview."
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%% Miller, J. D. "Scientific Literacy: A Conceptual and Empirical Review," Daedalus: Proceedings of the
American Academy of Arts and Sciences, vol. 112, no. 2, 1983: 29-48.
3% Miller, Jon D. "The Measurement of Civic Scientific Literacy," Public Understanding of Science, vol. 7,
1998: 203-223.
*7 Bak. "Education and Public Attitudes toward Science: Implications for the 'Deficit' Model of Education
and Support for Science and Technology."
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and Humanities Research Council and Industry, Science and Technology Canada.
Canadian researcher Edna Einsiedel conducted a telephone survey of 2,000 Canadian
adults, which included a battery of 127 questions related to basic scientific knowledge,
technological literacy, knowledge of scientific processes, and attitudes toward science.
The 1994 article based on these data recorded that some of the questions “replicated
questions in the 1988 British and American surveys [Eurobarometer survey and
PATSAT] on the public understanding of science.”®® The 27 questions given by
Einsiedel as examples of the survey are mostly identical to the U.S. survey questions. The
U.S. survey will be discussed in detail below. Given the professed and frequently stated
importance of science literacy for the economy, the dearth of recent and readily available
evidence on the subject is puzzling and constitutes a serious data gap.

Public opinion surveys on biotechnology and related specific topics have been conducted
in Canada.’® However, these studies were done by private polling consultants such as
Decima, Optima Consultants, Environics, and Earnscliffe research, and most of the
surveys are not in the public domain, as they were privately commissioned by industry.*”

In addition, the Canadian Science and Innovation Indicators Consortium (CSIIC), a
coalition of researchers with expertise in econometrics, bibliometrics, technometrics, and
surveys, among other fields, who are “interested in the quantitative aspects of science and
innovation,” are working on a project to develop indicators of science and innovation that
are mainly concerned with economic development.’”' The indicators it uses for scientific
and technological culture are: literacy, awareness and interest in S&T affairs, and
coverage of S&T in the press.’’>

The OECD has a section on its website that reports the results of surveys of public
understanding of science by country. However, Canada is not among the countries
reviewed.’” Most of the international surveys of scientific literacy in OECD countries are
similar to the U.S. surveys and have shown similar responses. The majority of adults,

*%% Einsiedel, Edna F. "Mental Maps of Science: Knowledge and Attitudes among Canadian Adults,"
International Journal of Public Opinion Research, vol. 6, no. 1, 1994: 35-44.

3% Einsiedel, Edna F., Karen Finlay, and Jennifer Arko. Meeting the Public's Need for Information on
Biotechnology: Prepared for the Canadian Biotechnology Advisory Committee Project Steering Committee
on the Regulation of Genetically Modified Foods, Canadian Biotechnology Advisory Committee (CBAC),
2000; accessed March 2005; available from http://cbac-cccb.ca/epic/site/cbac-cccb.nsf/en/ah00513e.html.
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including those with higher education degrees, have a very limited knowledge of
scientific facts, but remain interested in and positive toward science in general.’”*

In broad terms, approximately 17 percent of US adults qualified as being
scientifically literate by the end of the twentieth century and this level is equal to
the levels estimated for Britain, France, Denmark, and the Netherlands, and better
than all other countries, including Japan and the other members of the European
Union not cited above.’”

Canada was not mentioned in this reference, likely due to lack of survey evidence.

An analysis of a large-scale British survey found that people with low general knowledge
of science often have a more sophisticated understanding of specific science policy
issues, especially if the issues are contentious, such as research on genetic engineering
and nuclear power.”’® One analysis of British and U.S. surveys found the level of
education to be a strong predictor on positive attitudes toward science in general, but a
weak predictor of public attitudes toward controversial scientific research. It did not find
lack of scientific knowledge or limited educational attainment to be a causal factor behind
scepticism about scientific research on controversial issues like genetic engineering.’”’
The surveys generally show marked gender differences, with males showing higher levels
of knowledge and interest in science than females.””® Females, on the other hand, have a
stronger grasp of contextual social issues. How these attitudes affect the process and
outcome of scientific controversies, however, needs further research.’”

United States National Science Foundation (NSF) surveys3 80

The NSF surveys were discussed in general above. Here we highlight more detailed
information on these surveys, since they are the prototype surveys for most other national
assessments. In a 2004 article, Jon Miller explained various rationales for choosing the
questions for the NSF survey, which will not be detailed here. Generally, the questions
were chosen on the basis of the level of concept vocabulary and process understanding
required for the public to be able to read and understand the science section of the New
York Times and popular science books, and to watch and understand episodes of the

37% Ziman. "Public Understanding of Science."

375 Miller, Jon D. "Public Understanding of, and Attitudes toward, Scientific Research: What We Know and
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s e 381
television program Nova.

The NSF publishes science and technology indicators in the following areas: elementary
and secondary education; higher education in science and engineering; science and
engineering labour force; U.S. and international research and development: funds and
technology linkages; academic research and development; industry, technology, and the
global marketplace; science and technology: public attitudes and understanding; and state
indicators. Each of these topics forms a chapter in the Science and Engineering Indicators
report, which includes massive amounts of information. In this section we are concerned
with the section on public attitudes and understanding. Data sets in the 2002 indicator
document are compiled for 11 surveys from 1979-2001, providing a resource for the
longitudinal study of U.S. knowledge and attitudes toward science and technology issues.
The surveys were administered each year in telephone interviews to about 2,000 U.S.
adults over the age of 18.°%

The surveys assess attitudes toward and interest in science and technology; self assessed
knowledge of the interest areas; understanding of scientific and environmental concepts;
knowledge of specific scientific information; how scientific information was acquired,
understanding of public policy issues, computer access and use; and the usual
demographic questions. All of the surveys have basic questions in common, but each
survey also has additional questions. Data are organized on the strongly agree / strongly
disagree scale and can be disaggregated according to the following categories: all adults,
male, female, less than high school graduate, high school graduate, baccalaureate and
higher, and public that is attentive to science and technology. The NSF survey actually
identifies three categories of public—attentive public, interested public, and residual
public:

It is important to identify the audience for S&T issues so that the attitudes of this
group can be compared with those of everyone else. Therefore, it is useful to
classify the public into three groups:

* The attentive public consists of those who (1) express a high level of
interest in a particular issue; (2) feel very well informed about the
issue; and (3) read a newspaper on a daily basis, read a weekly or
monthly news magazine, or read a magazine relevant to the issue.

* The interested public consists of those who claim to have a high level
of interest in a particular issue but do not feel very well informed about
it.

* The residual public consists of those who are neither interested in nor
feel very well informed about a particular issue.’®

81 Miller. "Public Understanding of, and Attitudes toward, Scientific Research: What We Know and What
We Need to Know."
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Data categories for potential indicators

Data categories in the U.S. NSF Science and Engineering Indicator series that might be
useful to consider for education indicators include the following, which were selected
from a very long list. If Canada was compared to the U.S. in the NSF indicators, this is
noted below:

* Patents granted to universities and organizations

* Average number of citations to scientific and technical articles per patent

*  Output of scientific and technical papers

* Indices of public interest in and feeling well informed about public policy issues

* Indices of public interest in and feeling well informed about scientific and
technological issues, by sex and level of education

* Public attentiveness to science and technology issues, by sex and level of
education

* Public understanding of scientific terms and concepts

* Public understanding of nature of scientific inquiry

* Public assessment of scientific research

* Support for Federal governmental funding of basic scientific research, by level of
general support for or reservations about science and technology

* Public assessment of genetic engineering

* Attitudes toward genetically modified food and crop biotechnologies in Canada,
Europe, and the United States

* Attitudes toward genetic testing and medicine production in Canada, Europe, and
the United States

* Public attitudes toward selected technologies in the United States, Europe, and
Canada

* Public assessment of space exploration

* Public confidence in leadership of selected institutions

*  Who does what—scientists, engineers, or technicians

* Public perception of scientists, engineers, and technicians

* Public viewing broadcast news versus online news

* Leading source of information

* Public reading a daily newspaper

* Public perception of whether astrology is scientific

* Belief in paranormal phenomena

* Public attentiveness to news stories

* Leading news stories for year

* International awards, e.g. Nobel Prize®®

Demographic questions and computer use

In addition to the usual demographic questions, the NSF survey asks whether or not the
respondent took math, biology, chemistry, or physics in high school and what the highest

384 3
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level was, and, if he or she attended university (called “college” in the U.S.), what was
studied. It goes through a long list of possibilities. It asks specific questions about
employment such as whether or not the organization the respondent works for conducts
or sponsors any scientific or technological research, and it asks whether there are minor
children living with the respondent.

The survey then asks very detailed questions about computer use in the home—including
whether or not the respondent has one—and at work, and use of the Internet, email, and
network services like Compuserve or America Online. It also asks the following three
questions:

1. When you read or hear the term the Internet, do you have a clear understanding of
what it means, a general sense of what it means, or little understanding of what it
means?

2. In general, computers and factory automation will create more jobs than they will
eliminate. Do you strongly agree, agree, disagree, or strongly disagree?

3. With the application of science and new technology, work will become more
interesting. Do you strongly agree, agree, disagree, or strongly disagree?

Interest and self-assessed knowledge

The knowledge part of the survey begins with interest since whether or not an individual
is interested in the subject represents a basis for understanding concepts and attitudes, as
well as for constructing knowledge.”® Respondents were asked if they were very
interested, moderately interested, or not at all interested in: new medical discoveries,
local schools, environmental pollution, new scientific discoveries, economy and business
conditions, new inventions and technologies, military and defense policy, agriculture and
farming, international and foreign policy, and space exploration. The survey then asked
how well informed the respondent was about each of the topics in the interest area.
(Major discrepancies were found each year of the survey, since many people who were
interested in science issues said they were not well informed about them.)

Understanding of scientific and environmental concepts

The following questions were asked as two-part questions. The respondent was first
asked “When you read or hear the term scientific study do you have a clear understanding
of what it means, a general sense of what it means, or little understanding of what it
means?”** (Emphasis added.) If the answer was the first or second item, the respondent
was then asked: “In your own words, could you tell me what it means to study something
scientifically?”**” This was followed by the two-part question:

%3 Durant, John R., Geoffrey A. Evans, and Geoffrey P. Thomas. "The Public Understanding of Science,"
Nature, vol. 340, no. 6, 1989: 11-14.

7% Ibid.
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When you hear the term DNA, do you have a clear understanding of what it
means, a general sense of what it means, or little understanding of what it means?
Please tell me, in your own words, what is DNA? [and] If you wanted to find
DNA in the human body, where would you expect to find it?*™

Other questions in this section have included those about theory (hunch or idea;
established explanation; proven fact?), what scientists would do if a drug used to treat
high blood pressure is not working well (get patient’s opinion, use their medical
knowledge to decide if the drug is good or not; give the drug to some patients but not to
others and compare the results), and about probability (what does it mean if genetic
make-up means that a couple has a one in four chance of having a child with an inherited
illness?). These questions also indirectly measure tacit understanding. For example,
people who did not mention “hypothesis testing” or “theory construction” when asked
what it means to study something scientifically, nevertheless disagreed with a statement
given 31% this section that all of today’s scientific theories will be accepted in a hundred
years.

Knowledge of specific scientific information

The knowledge of specific scientific information section starts with an introductory
statement noting that the interviewer is going to ask “a few short quiz-type questions such
as you might see on a television game show,” and asks for a true or false answer. The
questions measure basic and fundamental knowledge. One of the survey’s authors notes
that this general understanding scale is “measuring variability that is directly relevant to
specific science-related public policy issues.””® Among the questions asked were the
following:

* All radioactivity is man-made (False)

* Electrons are smaller than atoms (True)

* The continents on which we live have been moving their location for millions of
years and will continue to move in the future (T)

* The earliest humans lived at the same time as the dinosaurs (F)

* The centre of the earth is very hot (T)

* All insects have eight legs (F)

* The oxygen we breathe comes from plants (T)

* [Itis the father’s gene that decides whether the baby is a boy or girl (T)

* Lasers work by focusing sound waves (F)

* Antibiotics kill viruses as well as bacteria (F)

* The universe began with a huge explosion (T)

* Human beings, as we know them today, developed from an earlier species of
animals (T)

¢ Cigarette smoking causes lung cancer (T)

388 Ibid.
3% Ibid.
390 Ibid.
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Radioactive milk can be made safe by boiling it (F)
Sunlight can cause skin cancer (T)

A few short answer questions were also included such as:

Which travels faster: light or sound?

Does the earth go around the sun, or does the sun go around the earth?

How long does it take for the earth to go around the sun: one day, one month, or
one year?

Of the following things, which is the largest, next largest, smallest: solar system,
galaxy, earth, universe, sun?

There were also a few attitude questions, such as:

Some of the unidentified flying objects that have been reported are really space
vehicles from other civilizations [True or False?]
Do you ever read a horoscope or your personal astrology report?
[IF YES:] Do you read an astrology report every day, quite often, just
occasionally, or almost never? Would you say that astrology is very scientific,
sort of scientific, or not at all scientific?
Do you strongly agree, agree, disagree, or strongly disagree with the following?
* Some numbers are especially lucky for some people.
*  We depend too much on science and not enough on faith.
* It is not important for me to know about science in my daily life.
* Technological development creates an artificial and inhuman way of living
* Science makes our way of life change too fast.
* Technological discoveries will eventually destroy the earth.
* People would do better by living a simpler life without so much
technology.
* Some people possess psychic powers or ESP [53% of all adults in 2001
agreed].
* There are some good ways of treating sickness such as forms of alternative
medicine that science does not recognize

Understanding of public policy issues

These questions are mostly attitude questions that were designed to reflect the
relationship between public understanding of, and public support for, science. Some of
the questions in this area, which are mostly agree / disagree types, include the following:

Science and technology are making our lives healthier, easier, and more
comfortable.

New inventions will always be found to counteract any harmful consequences of
technological development.
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* Even if it brings no immediate benefits, scientific research, which advances the
frontiers of knowledge, is necessary and should be supported by the federal
government.

Next, a list of “problems” was given and the respondent was asked if the government was
spending too much, too little, or the right amount. The categories were: exploring space,
reducing pollution, improving health care, supporting scientific research, improving
education, helping older people, improving national defence, and helping low-income
persons.

There are also specific policy questions concerning genetic engineering; biotechnology
applications; space exploration; use of mice, dogs, and chimpanzees in scientific
research; belief in global warming; and quality of science and mathematics education.

Questions are asked about confidence in the following institutions: medicine, scientific
community, military, U.S. Supreme Court, banks and financial institutions, major
companies, organized religion, education, executive branch of federal government,
organized labour, congress, press, and television.

There are quite a few other questions concerning attitudes about scientists and where
one’s scientific information comes from: TV news magazine shows like “60 Minutes,”
“20/20,” or “Dateline”; public television programs and specifically “NOVA,” Discovery,
and National Geographic specials; television news; daily newspaper; magazines; cable or
satellite viewing; science or technology museums; zoos or aquariums; public libraries; art
museums; radio; science fiction books or magazines; and science fiction television shows
such as “Star Trek” and “X-Files.”

Also, a group of questions asks about involvement in public activities, such as whether
the respondent had written or spoken to any public official or legislator about any
political issue or problem during the last year and what was the issue (a long list is
provided); whether he or she voted; and a few questions about gender.

Results

These surveys have produced massive amounts of information of what American people
know about science in the sense of tacit knowledge, especially. The variables can all be
correlated with education levels. Some of the results were surprising and some were
expected. For example, when asked if they agreed or disagreed with the statement that the
quality of science and mathematics education was inadequate, 49% of all adults over age
18 agreed in 1985 and 51% of adults agreed in 2001. When asked if people would do
better by living a simpler life without so much technology, in 1985, 37% of adults agreed
and 48% disagreed, and in 2001, 37% of adults also agreed and 48% disagreed—
unchanged.

Data were reported for the correct answers to specific science literacy questions, but the
data were not cumulative for all questions, so no composite data were produced on
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overall scores. As might be expected, the higher the education level, the more correct
answers were given. The strongest predictor of scientific literacy was the number of
college-level (university-level in Canada) science courses taken. Also, the use of informal
science education resources was related positively to scientific literacy. These resources
included use of science magazines, news magazines, science books, science museums,
home computer, science websites, and the public library.*”!

Various questions about belief in paranormal phenomena show a progressive
strengthening of positive beliefs in these phenomena from 1990-2001. The NSF survey
questions were about psychic or spiritual healing, or the power of the human mind to heal
the body; extrasensory perception; haunted houses; ghosts or spirits of dead people;
extraterrestrial beings having visited the earth; clairvoyance; and astrology. The NSF
commentary calls paranormal information “pseudoscience,” partially blames the growing
belief in these phenomena on misinformation from the media, and is concerned that this
trend demonstrates a growing anti-science attitude while the government professes an
interest in promoting science and technology.’”* Thus, the NSF commentary shows an
extreme bias, and overlooks the many scientific research studies dealing with mind/ body
connection and healing, extrasensory perception, clairvoyance, etc.

20.1.2 Contextual model: cultural science

The sociological approach to understanding scientific literacy is widely known as the
“contextual model.”*”> While the “knowledge content” approach to scientific literacy
described above assumes an objectivity to science, the contextual model takes a far more
relativistic approach. Researchers are interested in people’s understanding of issues
within a social and cultural context. Weinstein describes a “cultural commonsense notion
of science” that evolves within a network of communities such as health systems,
political systems, media, industry, and environmental groups. He elaborates that each of
these communities interacts with communities of scientists to create cultural science:

The meaning making that we call science happens in a way that is distributed over
the society spatially and temporally. It happens through science fiction, it happens
through laboratory work, [...] it happens in hospitals, it happens in advertising, and
it happens in schools. To emphasize this, I explicitly refer to science-as-culture
rather than to just science. I do this as a reminder to the reader that I am concerned
with science in all parts of the network and not just the laboratory, field station, and
research institute.””*

31 Miller. "Public Understanding of, and Attitudes toward, Scientific Research: What We Know and What
We Need to Know."

?%2 National Science Foundation (NSF). Science and Engineering Indicators: Chapter 7: Public Attitudes
and Understanding, accessed.

% Wynne. "Knowledges in Context."

% Weinstein, M. "Playing the Paramecium: Science Education from the Stance of the Cultural Studies of
Science," Educational Policy, vol. 12, 1998: 484-506.
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Roth sees “context” not as a container filled with people or as a particular space, but as an
“order of behaviour” of which individuals are a part.””> He sees contexts as activity
systems that are multi-dimensional “entities composed of many, often dissimilar and
contradictory elements, lives, experiences, and voices and discontinuous, fractured and
non-linear relationships between these elements, lives, experiences, and voices.”*”® This
context, he argues, is the source of scientific literacy. He offers the following example:

Such scientific literacy may, for example, emerge when ordinary citizens question
a scientist about the methodology he used, which turns out to fall short
considering the problem at hand. Recognising this falling short as a collective
achievement is the kind of scientific literacy that I am advocating here. This
scientific literacy, then, emerges when scientists, science-related professionals,
and people from other walks of life and with different backgrounds engage each
other over contentious and personally relevant issues. Thus, everyone (speakers,
listeners, moderator) and everything (reports, spatial arrangements, historical
context) in the public meeting was part of the appearance of scientific literacy.”’
Glen Aikenhead notes that science is embedded in society through particular roles such as
“setting standards, regulating commerce, providing legal evidence, announcing medical
breakthroughs, creating novel ethical dilemmas, and requiring financial support for
research and development.”*® Steven Yearley emphasizes the importance of public trust
in scientific expertise as an important factor in how people utilize scientific knowledge in
individual contextual circumstances.””> And Wynne observes that people often do not
have an extensive knowledge of “science” in general, however, when they see a practical
use for specific information, for example about disease when they are ill, they often
“show a remarkable capability to learn and to find relevant sources of scientific
knowledge. This is true of medical self-help organizations [...] but also of bird-watchers,
amateur astronomers, and many other groups.”’ Making the point that it is important to
indicate specific contextual knowledge, Wynne describes the effort needed for informal
learning:

An important discovery from our research has been the enormous amount of sheer
effort needed for members of the public to monitor sources of scientific
information, judge between them, keep up with shifting scientific understandings,

3% Roth, Wolff-Michael. "Scientific Literacy as an Emergent Feature of Collective Human Praxis," Journal
of Curriculum Studies (reprint), 2003; available from
http://www.educ.uvic.ca/faculty/mroth/PREPRINTS/OPED200.pdf.

 Ibid.

7 Ibid.

% Aikenhead, Glen S. "Review of Research on Humanistic Perspectives in Science Curricula." Paper
presented at the European Science Education Research Association (ESERA) 2003 Conference,
Noordwijkerhout, The Netherlands, August 19-23, 2003, University of Saskatchewan; accessed January
2006; available from http://www.usask.ca/education/people/aikenhead/ESERA_2.pdf.

399 Yearley, S. "What Does Science Mean in the 'Public Understanding of Science'," in Between
Understanding and Trust: The Public, Science and Technology, ed. Dierkes, Meinolf and Claudia von
Grote, 217-236. Amsterdam: Harwood, 2000.
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distinguish consensus from isolated scientific opinion, and decide how expert
knowledge needs qualifying for use in their particular situation. They must also
judge what level of knowledge is good enough for them. This is not necessarily
the saniemlevel as scientists have assumed; the threshold may be looser, or
tighter.

Although some researchers, such as Wynne, are strongly critical of the knowledge
content or deficit model,** others, such as Einsteidel and Sturgis and Allum, see a
possibility that the frameworks might be complementary, and that contextual issues could
more effectively be integrated within the survey framework.*”® While the knowledge
content model relies largely on quantitative data, research in the contextual, sociological
area uses mainly qualitative case studies, structured in-depth interviews, and
questionnaires on specific issues.*** There have been suggestions as to how conceptual
issues can be included in large surveys, and we will look at a few of them below.

The conceptual approach often is more interested in focusing on society as a whole,
which can be seen as more or less literate, rather than concentrating on the individual
level and on the sum of individual responses to science literacy questionnaires. As Godin
and Gingras remark:

Societies and social institutions can also learn, for example, to control science and
technology or to intervene to diminish the perverse effects of technologies. This
dimension of S&T culture—the social dimension—is not measured with existing
indicators.**

Roth and Lee, in a report of their three-year ethnographic study of science in a First
Nation community in British Columbia, also see scientific literacy “as a property of
collective activity rather than individual minds.”**® They continue:

We think of knowing and learning science as situated in and distributed across
social and material aspects of a setting. [The community they are researching
features] different types of citizens who walk a creek, interact during an
environment-oriented open-house event, discuss water problems, collect data, and
have different conceptions of human-environment relations. The case studies
show that collectively, much more advanced forms of scientific literacy are
produced than any individual (including scientists) could produce. Creating
opportunities for scientific literacy to emerge from collective activity, irrespective

“! Ibid.

“%2 Ibid.

9% Sturgis, Patrick, and Nick Allum. "Science in Society: Re-Evaluating the Deficit Model of Public
Attitudes," Public Understanding of Science, vol. 13, 2004: 55-74.

% Wynne. "Knowledges in Context."

9% Godin, and Gingras. "What Is Scientific and Technological Culture and How Is It Measured? A
Multidimensional Model."

406 Roth, Wolff-Michael, and Stuart Lee. "Scientific Literacy as Collective Praxis," Public Understanding
of Science, vol. 11, 2002: 33-56.
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of whether one or more participants know some basic scientific facts, presents
challenges to science educators very different from teaching basic facts and skills
to individuals.*”’

In their study, Roth and Lee saw science as related to a variety of contexts “ranging from
personal matters (e.g., accessibility to safe drinking water), livelihood (e.g., best farming
practices), leisure (e.g., gardening in sustainable, organic ways), spiritual values of water
as cleansing, to activism and organized protest.”*”® Thus, knowledge is situated in its use
in the “changing processes of human activity,” and individual scientific literacy and
learning are correspondingly seen as reflections of the knowing and learning within
society as a whole. Roth, in a separate article, believes that “we treat scientific literacy as
a recognisable and analysable feature that emerges from the (improvised) choreography
of human interaction, which is always a collectively achieved, indeterminate process.”*"’

According to Roth and Lee, in order to measure the scientific literacy of society, one
would need to indicate “changing participation in changing social practices™*'’ such as
the society’s engagement with the environment. They argue that it is not important that
individuals all know specific information, such as how genetic modification is achieved,
since this knowledge lies within a collective body. Too much specialized knowledge
exists for one person to know all the relevant facts. What is important is that “as
collectives we produce the substantive knowledges relevant to the problem at hand.”*!!

What is also important, according to Roth and Lee, is to facilitate democratic
conversations in policy-making, in public hearings or “study circles,” for example, where
this knowledge is shared for the public good. Indicators might measure the extent and
content of this type of activity, the extent to which adults are engaged in these activities,
and the social consciousness about issues like climate change that threaten the planet.
They argue that this consciousness needs to challenge scientists to account for their
actions, for example, in producing potentially harmful substances such as drugs to make
children—who are labelled as having “ADHD” (Attention Deficit Hyperactivity
Disorder)—compliant, genetically altered infertile seeds, or “smart bombs” that function
as land mines.*'"”

Some researchers have started the process of contextualizing scientific knowledge by
looking for broad principles that affect the way people receive and use this knowledge.
For example, Zinman points to evidence that shows that people receive their scientific
understanding in incoherent ways—from the media, from friends and colleagues, and in
other aspects of life—not simply from school. The important point is “what they pick up
is not simply a filtered version of formal scientific knowledge: its meaning is actively
constructed by the processes and circumstances under which it is communicated and

“7 Ibid.

“% Ibid.

9% Roth. "Scientific Literacy as an Emergent Feature of Collective Human Praxis."
19 Roth, and Lee. "Scientific Literacy as Collective Praxis."

" Roth. "Scientific Literacy as an Emergent Feature of Collective Human Praxis."
412 1.
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received.”*"” As well, the knowledge that people construct and use is directly related to
what they need at the moment, and they “select, or construct the scientific elements
according to their own interests, involvement, personal and social histories, and other
circumstances.”*'* Therefore, in this model, scientific knowledge is socially negotiated,
and this “local knowledge” should not be considered less important than that held by
experts, who may or may not see their work—or the consequences of their work— in a
social context.

Kallerud and Ramberg call for surveys to be redesigned. They see the potential for large-
scale surveys to broaden social policy considerations, if the survey is “framed as a
methodology for mapping the social pervasiveness of ideologies about the science—
society relationship.”*'"> They suggest that it is important to highlight how scientists
themselves understand and interpret science. Citing Aant Elzinga and Andrew Jamison,
they see science policy as an area in which four main social perspectives are embedded
within the social context. Each of these areas has its own culture, mode of public
assessment, core concerns, and means of application.*'® These cultures comprise the
academic, industrial, bureaucratic, and civic cultures. This framework is reproduced
below in Table 6.

Table 6: The cultures of science policy

Mode of Pragmatic
Culture public Core concern ragmal
implication
assessment
Th .
. - Cultural Scientific
academic Appreciation .
achievement autonomy
culture
Th ) .
e Technological | Competitive
industrial Acceptance obportunit advantace
culture pp Y £
Th . ) .
¢ . Epistemological | Effective
bureaucratic | Trust ) o .
authority political action
culture
The civi ot ial o
© cIvie Responsibility Socia Accountability
culture consequences

Source: Kallerud, Egil, and Inge Ramberg. "The Order of Discourse in Surveys of Public Understanding of
Science." Public Understanding of Science, 11 (2002): 213-24, p. 217.

13 Ziman. "Public Understanding of Science."
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The first three cultures have been fairly well treated in the surveys, according to Kallerud
and Ramberg. They especially see the need for surveys to incorporate the civic culture
perspective on core issues, which they term as the “socio-political embeddedness of
science”:

In order to do so within the science policy culture framework, issues concerning
social responsibility and responsiveness would have to be focused in ways that also
address, for example, the links between science and power, the role of socio-
political alliances that underpin the funding and practice of science, its
susceptibility to ‘outside’ influences, and so on.*"’

Specifically, issues that need to be addressed, according to Kallerud and Ramberg,
include:

* the precautionary principle

* the connection between researchers and their sponsors, and the independence of
researchers

* the role of scientific knowledge in the political process*'®

Response choices need to be broader than “for or against,” for example, when asking
about science and technology. To illustrate the type of contextual questions that could
(and should) be included in future science literacy surveys, Kallerud and Ramberg give as
examples alternative questions that were in the first Norwegian survey of public
understanding of science conducted in 1999. These questions were designed to measure
the three issues above in order to indicate a correlation between knowledge and the socio-
political embeddedness of science. The questions are reproduced in Table 7 below.

7 Kallerud, and Ramberg. "The Order of Discourse in Surveys of Public Understanding of Science."

418 1hid.
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Table 7: Three items on the socio-political embeddedness of science, Norway

1. The trustworthiness of science

(A) “Nowadays it seems that anyone who has the money required, may
purchase research on nearly any topic with the conclusion they
want”

(B) “I am confident that researchers and other experts do not allow the
results of their research to be influenced by outsiders”

2. The precautionary principle

(A) “It is wrong to put strong restrictions on the use of new technology
as long as it is not scientifically proved that it will cause extensive
damage to humans and the environment”

(B) “If it is uncertain what consequences the use of new, unknown
technologies will have for humans and the environment, one should
be restrictive in permitting their use”

3. Science in politics
(A) “Science is the best basis for policy”
(B) “In politics, values and attitudes are at least as important as science”

Source: Kallerud, Egil, and Inge Ramberg. "The Order of Discourse in Surveys of Public Understanding of
Science." Public Understanding of Science, 11 (2002): 21324, p 220.

Sturgis and Allum are interested in integrating the contextual perspective into survey-
based quantitative analysis.*'® They are particularly concerned with “how different
domains of knowledge impact on attitudes toward science.”**° For their analysis of the
connections between the knowledge of the formal contents of scientific knowledge, the
nature or methods of science, and the institutional embedding and control of science, they
constructed a simple quiz. The content of knowledge and the methods of science sections
are based on items often used in surveys, and are comprised of 7 and 4 questions,
respectively. The authors suggest that the items selected for their analysis should be seen
as diagnostic indicators, rather than as representative of the full scope of actual scientific
knowledge needed to form attitudes. Sturgis and Allum find it likely that a high score on
their quiz will indicate that a person also has a fairly wide range of understanding of
scientific knowledge.

Their treatment of the knowledge and understanding of contextual effects on science are,
however, unusual. They chose “institutional knowledge of science,” which they define as
“denoting an understanding of the ways in which science is embedded within wider
political, economic, and regulatory settings,”**' to represent the context of scientific

% Sturgis, and Allum. "Science in Society: Re-Evaluating the Deficit Model of Public Attitudes." p. 60.
20 Ibid.
“! Ibid.
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knowledge—although they realize it is only one factor. In order to measure institutional

knowledge, they use the proxy of questions about political knowledge.

This observation is based on studies that show people to be “generalists”—their level of

People who are knowledgeable about political parties and the issues they endorse,

are also more likely to be familiar with existing forms of scientific regulation,
government committee structures, and the nature of links between science,
industry, and government and so forth.***

knowledge in one domain will predict their level of knowledge in another.*** Also,
studies have shown that a person’s level of political knowledge has a major impact on
“political preferences, likelihood of voting, and a whole host of other important

behaviours, attitudes, and beliefs.

25424

Table 8 below shows the questions and coding used in the Sturgis and Allum political
knowledge scale. (Note that it was composed for British respondents.)

Table 8. Wordings and coding of items in political knowledge scale, Britain

The political knowledge measure is a summed scale of the following six items:
(parenthetical answers give the knowledge scale codes)

These next questions are about things that different parties are in favor of. If you feel you
don’t know, just tell me and we’ll go to the next question. Firstly which party would you
say is ...

Most in favour of changing the voting system to a form of proportional representation?
(Liberal Democrats = correct (1), all other answers = incorrect (0).)

Most in favour of reducing government spending in order to cut taxes? (Tories
[Conservatives] = correct (1), all other answers = incorrect (0).)

Most in favour of schools being under local authority control? (Labour = correct (1), all
other answers = incorrect (0).)

Most in favour of independence for Scotland? (SNP = correct (1), all other answers =
incorrect (0).)

Most in favour of letting private industry run the railways? (Tories = correct (1), all other
answers = incorrect (0).)

Most in favour of setting a minimum wage level, below which no one can be paid? (Labour
= correct (1), all other answers = incorrect (0).)

422
423

Sc
VO

#24 Converse, Philip E. "Assessing the Capacity of Mass Electorates," Annual Review of Political Science,

VO

, Delli-Carpini, Michael X., and S. Keeter. What Americans Know About Politics and Why It Matters, New

Ibid.
Bauer, Martin W., Kristina Petkova, and Pepka Boyadjieva. "Public Knowledge of and Attitudes to

ience: Alternative Measures That May End the 'Science War'," Science, Technology and Human Values,

1. 25, no. 1,2000: 30-51.

1. 3,2000: 331-353.

Haven, CT: Yale University Press, 1996.

116




GPIlAtlantic

Source: Sturgis, Patrick, and Nick Allum. "Science in Society: Re-Evaluating the Deficit Model of Public
Attitudes." Public Understanding of Science, 13 (2004): 55-74.

VNOS—Views of Nature of Science

The VNOS—Views of Nature of Science tool places science and technology within the
context of the larger society. It was designed by Norm Lederman, et al. in the U.S. to test
views of the nature of science (NOS), which have direct relevance to understanding
science and our world in general.** The instrument is intended to be used for the purpose
of teaching and learning NOS, and includes open-ended questions and follow-up
interviews, which make it unlikely to be useful for large-scale surveys. Indeed,
Lederman, et al. are highly critical of instruments designed for “mass administration to
large samples.”**° It is included here since the questions that were developed for this tool
might inform public survey and educated populace indicator development in Bhutan and
Canada.

A brief review of the VNOS conceptual basis is important in order to understand the
significance of NOS. Lederman, et al. conceptualize NOS as referring to “the
epistemology and sociology of science, science as a way of knowing, or the values and
beliefs inherent to scientific knowledge and its development.”**’ For the VNOS
instrument, the authors chose aspects of NOS that were general enough not to be
controversial and that had relevance to daily life. They defined these fundamental aspects
of scientific knowledge as follows: “Scientific knowledge is tentative; empirical; theory-
laden; partly the product of human inference, imagination, and creativity; and socially
and culturally embedded.”**® Three additional important aspects of the scientific method
were also included: “the distinction between observation and inference, the lack of a
universal recipelike method for doing science, and the functions of and relationships
between scientific theories and laws.”**’

NOS is concerned with the values and assumptions underlying the scientific processes of
collecting and interpreting data and the derivation of conclusions. It involves
understanding that perceptual apparatus and instruments such as microscopes and
telescopes restrict and filter the observations. Lederman, et al. feel that knowing the
difference between direct observation and inferences about phenomena that are not
directly observable with the senses is basic to understanding “inferential and theoretical
entities and terms,” such as “atoms, molecular orbitals, species, genes, photons, magnetic

25 Bonnett, Michael. "Education for Sustainability as a Frame of Mind," Environmental Education

Research, vol. 8, no. 1, 2002: 9-20. 497-591.

4261 ederman, Norm G., Fouad Abd-El-Khalick, Randy L. Bell, and Renée S. Schwartz. "Views of Nature
of Science Questionnaire: Toward Valid and Meaningful Assessment of Learners' Conceptions of Nature of
Science," Journal of Research in Science Teaching, vol. 39, no. 6, 2002: 497-521. p. 497.
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fields, and gravitational forces,” which are “functional models rather than faithful copies
of reality.”*"

This understanding also relates to the differences between scientific theories and laws.
Theories are inferred explanations that cannot be directly tested by observation, that are
based on assumptions that have consensus, and that are used to explain phenomena. Laws
describe relationships among phenomena that can be observed. They are different,
equally valid, ways of knowing and have no hierarchical relationship, i.e., theories do not
become laws with more evidence. Facts, theories, and laws are all subject to change.

The work of scientists is also necessarily coupled with their beliefs, prior knowledge,
experiences, professional commitments, and the beliefs and power structures of their
society. These underlying assumptions affect what and how scientists conduct
investigations, what they do or do not observe, and how they interpret their findings. In
other words, scientific findings are not neutral and value-free. According to Lederman, et
al., this is necessary for people to understand in order to make decisions about the
trustworthiness of evidence.

The VNOS has mainly been administered to high school and university students,
graduates, and secondary science teachers in countries across four continents, including
Canada, and has been demonstrated to have a high validity rate. There are three versions
of the VNOS, which all use an open-ended questionnaire. Ideally, the questionnaire
would be used with a follow-up interview of 15-20% of the participants, which could
clarify ambiguous responses. In fact, Lederman, et al. stress the importance of the follow-
up interview and argue that it is the principle source of validity evidence for the
questionnaire. Analysis of the questionnaires and interviews must be conducted by
trained researchers and interrater agreement must be established. It is not intended to
label “learners’ views as adequate or inadequate or sum their NOS understandings into
numerical scores.”*' Furthermore:

The analysis of responses to VNOS items does not assume a restrictive one-to-one
correspondence between an item on the questionnaire and a target NOS aspect
[...]. This approach to the analysis has two major advantages. First, it is consistent
with our belief that NOS understandings should not be construed in the narrow
sense of specific desired responses to cues set by specific questions. Rather,
participants could demonstrate their NOS understandings in several contexts.
Second, this approach allows one to check for deep understanding of an NOS
aspect versus superficial reiteration of key terms by examining the consistency, or
lack thereof, in respondents’ answers across VNOS items.*?

The different versions of the survey have gone through various validation and reliability
tests, and have been examined by an expert panel of scientists and science educators.

0 1bid. p. 501.
B bid. p. 517.
22 1bid. p. 512.
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VNOS-B has been modified to create the latest version, VNOS Form-C. VNOS-C has 10
questions that are each printed on a separate page to allow ample space for answers. The
entire questionnaire can be found in Appendix 3.

20.1.3 Science-Technology-Society (STS) model: science education in Canada

Although formal education systems are the responsibilities of the provincial governments
in Canada, the Council of Ministers of Education, Canada (CMEC) provides direction in
the form of curriculum policy documents in an effort to avoid duplication and disparity
among the provinces. However, the provinces remain independent, and choose their own
specific curriculum. In 1997, the CMEC, in consultation with many stakeholders and
partially based on the U.S. models, Benchmarks for Science Literacy™” and National
Science Education Standards™* produced the Common Framework of Science Learning
Outcomes, which was the first Canadian national framework for science education.*’
Although this is not an adult scientific literacy document per se, it does create “a vision
and foundational statements for scientific literacy in Canada” within a lifelong learning
process.*° It establishes a science—technology—society—environment (STSE) approach to
scientific literacy in Canada.”’ The framework also outlines both general and specific
learning outcomes for grades K-12.

Glen Aikenhead, of the University of Saskatchewan, has been involved with the
development of the STSE system in Canada. He reviews its pros and cons along with the
controversies surrounding STSE in a report, STS Science in Canada: From Policy to
Student Evaluation.”® He says that STSE science is “expected to fill a critical void in the
traditional curriculum—the social responsibility in collective decision making on issues
related to science and technology.”**” Quoting Kranzberg, Aikenhead says making
complex decisions involves “the application of scientific knowledge, technological
expertise, social understanding, and humane compassion.”**” The CMEC framework
establishes the social context of knowledge in a discussion of the considerations that were
taken into account in the framework development:

33 American Association for the Advancement of Science (AAAS). Benchmarks for Science Literacy
(Project 2061), Oxford University Press, 1993; accessed March 2005; available from
http://www.project2061.org/tools/benchol/bolintro.htm.

34 National Research Council (U.S.), and National Committee on Science Education Standards'
Assessment. National Science Education Standards, accessed.

3 Council of Ministers of Education Canada (CMEC). Common Framework of Science Learning
Outcomes, K to 12: Pan-Canadian Protocol for Collaboration on School Curriculum, accessed.

436 Ibid., accessed.

7 Aikenhead, Glen S. "STS Science in Canada: From Policy to Student Evaluation," in Science,
Technology, & Society: A Source Book on Research and Practice, ed. Kumar, David and Daryl Chubin, 49-
89, Kluwer Academic Press, 2000.

¥ Ibid.

“ Ibid.

#0 Krazberg, M. "Science-Technology-Society: It's as Simple as XYZ," Theory in Practice, vol. 30, 1991:
234-241.}
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Student learning is affected by personal and cultural preconceptions and prior
knowledge. Students learn most effectively when their study of science is rooted
in concrete learning experiences, related to a particular context or situation, and
applied to their world where appropriate. Science activities, therefore, occur
within a socio-cultural context, are interpreted within that context, and are
designed to extend and challenge existing views.*"!

The CMEC framework sets out four foundation statements, the first being STSE as the
“driving force.” The framework document advises that many of the learning outcomes
presented come either directly or indirectly from the STSE domain. The first foundation
notes that “Students will develop an understanding of the nature of science and
technology, of the relationships between science and technology, and of the social and
environmental contexts of science and technology.***

The second, third, and fourth foundation statements concern skills, knowledge, and
attitudes respectively. Skills to be developed include those needed for scientific and
technological inquiry, problem solving, communicating scientific ideas, working
collaboratively, and for informed decision-making. The framework takes a constructionist
view of knowledge stating that students will construct knowledge and understandings of
concepts in the sciences and be able to apply these understandings to “interpret, integrate,
and extend their knowledge.”**

The final foundation, attitudes, emphasizes developing attitudes that support responsible
“application of scientific and technological knowledge to the mutual benefit of self,
society, and the environment.”*** It names six attitude indicators that guide the learning
outcomes:

* appreciation of science and awareness of its role, contributions to society,
impacts, and limits

* interest in science

* active scientific inquiry

* collaboration to develop ‘interpersonal responsibilities,” ‘openness to diversity,’
and respect for others

* stewardship and responsible action toward living things, the environment, and
issues related to sustainability

* safety or the ability to ‘assess and manage potential dangers and apply safety
procedures.”**

! Council of Ministers of Education Canada (CMEC). Common Framework of Science Learning
Outcomes, K to 12: Pan-Canadian Protocol for Collaboration on School Curriculum, accessed.
442 Ibid., accessed.

443 Ibid., accessed.

444 Ibid., accessed.

445 Ibid., accessed.
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The attitude indicators are not meant to be formally assessed. The detailed list provides
examples of behaviours to be encouraged and that “when observed regularly, indicate a
desire to act in certain ways.”**

The framework also undercuts myths that are prevalent in the general society. For
example, it takes science out of the strictly positivist, rationalist realm to include intuitive
processes of creating knowledge: “Science is also a way of learning about the universe
based on curiosity, creativity, imagination, intuition, exploration, observation, replication
of experiments, interpretation of evidence, and debate over the evidence and its
interpretations.” It also moves away from a common misconception of the “scientific
method™:

Science is a human and social activity with unique characteristics and a long
history that has involved many men and women from many societies [...]. Many
historians, sociologists, and philosophers of science argue that there is no set
procedure for conducting a scientific investigation. Rather, they see science as
driven by a combination of theories, knowledge, experimentation, and processes
anchored in the physical world. Theories of science are continually being tested,
modified, and improved as new knowledge and theories supersede existing ones.
Scientific debate on new observations and hypotheses that challenge accepted
knowledge involves many participants with diverse backgrounds. This highly
complex interplay, which has occurred throughout history, is fuelled by
theoretical discussions, experimentation, social, cultural, economic, and political
influences, personal biases, and the need for peer recognition and acceptance.**’

Educators in Canada, for the most part, believe that contextualizing science within the
STSE framework, which also includes scientific content standards, will benefit both
students who will go on to study science professionally, as well as the general public.**®
The framework document records that the knowledge outcomes are meant to provide
curricula with direction. However:

[T]he knowledge foundation is intended to reduce the volume of material
traditionally covered in science curricula, and to ensure that students are not
learning isolated bits of information, but rather are developing a greater
understanding of science through the appropriate contexts.**’

446
447

Ibid., accessed.

Ibid., accessed.

% Aikenhead. "STS Science in Canada: From Policy to Student Evaluation."

9 Council of Ministers of Education Canada (CMEC). Common Framework of Science Learning
Outcomes, K to 12: Pan-Canadian Protocol for Collaboration on School Curriculum, accessed.

121



GPIlAtlantic

20.2 Science learning outcomes expected in Canadian
secondary schools

In Appendix 4, we list outcome statements from the Council of Ministers of Education,
Canada’s Common Framework of Science Learning Outcomes for grade 12.*° These
statements give examples of what students are expected to know and be able to do by the
end of secondary schooling. We also show general learning outcomes for life science, and
a more elaborate, though partial, list of expected grade 12 outcomes for earth and space
science.

We have included only general outcomes anticipated for the STSE framework, and
examples of specific knowledge outcomes in one particular sub-discipline of science, as
specified in the STSE framework. The specific knowledge contents listed in the STSE are
extremely detailed and discipline-specific, and are therefore probably not useful for
designing general scientific literacy indicators in either Bhutan or Canada. Based on
results from U.S. and European surveys discussed above, which all reported similar
results, it is most likely that the majority of the general population, even the highly
educated, would not do very well on a test constructed from the specific knowledge
outcomes listed in Appendix 4. Nevertheless, according to the CMEC, the list of specific
knowledge outcomes in the STSE, as illustrated in Appendix 4, does represents what the
populace who have graduated from high school is “expected” to know to be scientifically
literate. As we have seen, the questions asked on national literacy exams, particularly in
the U.S., are far more basic. A quick glance at the CMEC framework indicates that the
learning outcomes expected from grade six, or even grade three, students, might be the
equivalent of the level of basic science literacy assessed in national surveys in the U.S.

In general, the teacher conducts student assessments and evaluations of learning
outcomes. The knowledge content of science, however, is most often evaluated by
national standardized tests such as PISA (Programme for International Student
Assessment) and SAIP (School Achievement Indicators Program). Aikenhead suggests
that student assessments—defined as the act of observing or collecting student work—
and evaluations—defined as the judgment of or interpretation of the work—should be a
collaborative endeavour between students and teachers and should be used in a
“formative” way to help students progress.*”!

20.2.1 Models of STS (Science—Technology—Society) assessments

VOSTS: Views of Science-Technology—Society

The CMEC framework has influenced tests and surveys that measure portions of adult
scientific literacy, specifically concerning attitudes toward the nature of science (NOS)

450 11.:
Ibid., accessed.

1 Aikenhead. "STS Science in Canada: From Policy to Student Evaluation."
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and the impact of science and technology on society.”~ Aikenhead and Ryan created an
alternative assessment instrument to measure STSE content specifically for an Anglo-
Canadian setting, which has been tested for reliability and validity. However, this
instrument has been used internationally (with cultural modifications) and therefore may
be of interest to Bhutanese educators. Aikenhead and Ryan found that people were able to
express their beliefs better on the questionnaire than they could by writing a paragraph.
The VOSTS—Views of Science—Technology—Society instrument can be used to
formulate a bank of items for public scientific literacy surveys.** The entire 114-item
instrument can be found online at
http://www.usask.ca/education/people/aikenhead/vosts.pdf.**

Aikenhead and Ryan reviewed contemporary literature and formulated statements, from
the humanistic content they found, into 114 multiple-choice items. These items are then
used to select 10-20 items for use on different versions of the questionnaire. On the
questionnaire, a statement is made and there are about 10 responses from which to
choose. The choices give responses or positions that range from one extreme to the other.
The respondent is asked to choose the one that is closest to her or his personal view or
belief. The response format is designed to reflect the respondent’s opinion, rather than a
correct answer. The evaluation is straightforward, although there have been some
advances in scaling procedures.*” This is a very interesting tool that assesses
presumptions and attitudes that underlie much of behaviour. The VOSTS is unique in that
it includes viewpoints from Canadian 11 and 12 grade students—over a six year period—
to help formulate the multiple choices, rather than only using expert judgment.

The VOSTS asks for viewpoints on particular statements that are about:

* what science and technology are

* how society influences science and technology

* how science and technology influence society

* how science as taught in school influences society
* what characterizes scientists

* how scientific knowledge comes about

* the nature of scientific knowledge**

2 Laugksch. "Scientific Literacy: A Conceptual Overview."

433 Organisation for Economic Co-operation and Development (OECD). The PISA [Programme for
International Student Assessment] 2003 Assessment Framework - Mathematics, Reading, Science and
Problem Solving, Knowledge and Skills, accessed.

434 Aikenhead, Glen S., Alan G. Ryan, and Reg W. Fleming. Views on Science-Technology-Society: Form
CDN.Mec.5. Vol. 2005 University of Saskatchewan, 1989.

33y, "Response and Scoring Models for the 'Views on Science—Technology—Society’ Instrument,"
International Journal of Science Education, vol. 21, no. 3, 1999: 231-247.; Tedman, Debra K., and John P.
Keeves. "The Development of Scales to Measure Students” Teachers’ and Scientists’ Views on STS,"
International Education Journal, vol. 2, no. 1, 2001: 20-48.

*° ELAG Fellows. Field-Tested Learning Assessment Guide (FLAG), National Institute for Science
Education, University of Wisconsin-Madison, 2005; accessed January 2005; available from
http://www.flaguide.org/tools/attitude/views_science_tech.php.
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Table 9 below outlines the conceptual framework of VOSTS. A few sample questions
and response choices are shown in Appendix 5.

Table 9: VOSTS (Views on Science—Technology—Society) Conceptual Framework

Definitions

1. Science and Technology

01. Defining science (e.g., instrumentalism, curiosity satisfaction, social
enterprise).

02. Defining technology (e.g., social and human purposes, hardware,
socioeconomic & cultural components).

03. Defining research & development (R&D).

04. Interdependence of science & technology (e.g., rejection that technology is
simply applied science).

External Sociology of Science

2. Influence of Society on Science / Technology

01. Government (e.g., control over funding, policy & science activities, influence
of politics).

02. Industry (e.g., corporate control dictated by profits).

03. Military (e.g., utilization of scientific human resources).

04. Ethics (e.g., influence on research program).

05. Education institutions (e.g., mandatory science education).

06. Special interest groups (e.g., health societies, nongovernmental & non-
industrial groups).

07. Public influence on scientists (e.g., upbringing, social interactions).

3. (Future category) [The literature does not make clear what this refers to.]

4. Influence of Science / Technology on Society

01. Social responsibility of scientists / technologists (e.g., communicating with
public)

02. Contribution to social decisions (e.g., technocratic vs. democratic decision
making, moral & legal decisions, expert testimony, lobbying for funds).

03. Creation of social problems (e.g., trade-offs between positive & negative
consequences, competition for funds).

04. Resolution of social & practical problems (e.g., technological fix, everyday
type of problems).

05. Contribution to economic wellbeing (e.g., wealth & jobs).

06. Contribution to military power.

07. Contribution to social thinking (e.g., lexicon, metaphors)

5. Influence of School Science on Society

01. Bridging C.P. Snow's two cultures.

02. Social empowerment (e.g., consumer decisions).

03. School characterization of science.

Internal Sociology of Science
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6. Characteristics of Scientists

01. Personal motivation of scientists.

02. Standards / values that guide scientists at work and home (e.g., open-
mindedness, logicality, honesty, objectivity, skepticism, suspension of belief; as
well as the opposite values: closed-mindedness, subjectivity, etc.).

03. Ideologies of scientists (e.g, religious views).

04. Abilities needed to do science (e.g., commitment, patience).

05. Gender effect on the process & product of science.

06. Under-representation of females.

7. Social Construction of Scientific Knowledge

01. Collectivization of science (e.g., loyalties to research team & employer).

02. Scientific decisions (e.g., disagreements among scientists, consensus making).

03. Professional communication among scientists (e.g., peer review, journals, press
conferences).

04. Professional interaction in the face of competition (e.g., politics, secrecy,
plagiarism).

05. Social interactions.

06. Individual's influence on scientific knowledge.

07. National influence on scientific knowledge & technique.

08. Private vs. public science.

8. Social Construction of Technology

01. Technological decisions.

02. Autonomous technology (e.g., technological imperative).

Epistemology

9. Nature of Scientific Knowledge

01. Nature of observations (e.g., theory laden, perception bound).

02. Nature of scientific models.

03. Nature of classification schemes.

04. Tentativeness of scientific knowledge.

05. Hypotheses, theories & laws (e.g., definition, role of assumptions, criteria for
belief).

06. Scientific approach to investigations (e.g., nonlinearity, rejection of a stepwise
procedure, “the scientific method” as a writing style).

07. Precision & uncertainty in scientific/technological knowledge (e.g.,
probabilistic  reasoning).

08. Logical reasoning (e.g., cause/effect problems, epidemiology & etiology).

09. Fundamental assumptions for all science (e.g., uniformitarianism).

10. Epistemological status of scientific knowledge (e.g., ontology as an
assumption, questioning logical positivism).

11. Paradigms vs. coherence of concepts across disciplines.

Source: Aikenhead, Glen S., and Alan G. Ryan. "The Development of a New Instrument: “Views on
Science—Technology—Society”." Science Education, 76, no. 5 (1992): 477-91.
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Composite model: Test of Basic Scientific Literacy (TBSL)"’

In his recent overview of scientific literacy, Laugksch mentions that there have been very
few composite measures that use all three of the above models.*® Laugksch and Spargo
in the United States constructed a 110-item Test of Basic Scientific Literacy (TBSL),
which was designed for students entering university, based on 472 items developed from
scientific literacy goals found in the U.S. foundation document, Science for All
Americans.”® It was especially developed for large-scale surveys to monitor progress
towards local, regional, national, or international goals, it does not employ interviews,
and it is easy to administer. It mainly tests basic aspects of scientific literacy rather than
applications for science or for decision-making or problem-solving abilities. According to
Laugksch and Spargo, the TBSL can be used for specific target groups such as
consumers, teachers, scientists, decision-makers, or the general public.

The tool has been validated and found internally consistent and reliable. The TBSL has
three subsets, each of which is based on Jon Miller’s multi-dimensional framework of
scientific literacy: science content knowledge has 72 items; nature of science (NOS) has
22 items; and the impact of science and technology on society has 16 items. The TBSL
tests factual knowledge, comprehension of key concepts in science, and attitudes toward
science at the level of baseline knowledge and outcome studies. It is based on a simple
true / false system that also uses a “don’t know” response to minimize guessing.

Examples of the test from each of the subsets can be found in Appendix 6.

7 Laugksch, and Spargo. "Construction of a Paper-and-Pencil Test of Basic Scientific Literacy Based on

Selected Literacy Goals Recommended by the American Association for the Advancement of Science."
8 Laugksch. "Scientific Literacy: A Conceptual Overview."

9 Laugksch, and Spargo. "Construction of a Paper-and-Pencil Test of Basic Scientific Literacy Based on
Selected Literacy Goals Recommended by the American Association for the Advancement of Science."
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21. Scientific Literacy: public knowledge
and understanding of biotechnology

21.1 Importance of biotechnology

Biotechnology is one of the most important, and highly contentious, issues transforming
society today, and thus is of great importance to all countries globally, including Bhutan
and Canada. The Canada government suggests that biotechnology is “expanding the
frontiers of knowledge” and “changing the basis for innovation and productivity” in a
diversity of fields including agriculture, energy, health care, aquaculture, forestry,
mining, the environment, and the development of natural resources.*®’ It is also an issue
that draws heated public debate, which requires that the public have the knowledge and
understanding needed for engagement with the biotechnology issues directly affecting
their lives. Because of its wide-ranging impact on almost every area of social outcomes,
biotechnology may also be one of the most important issues to track in terms of public
knowledge and learning, knowledge creation and control, public understanding, trust in
the governmental regulatory process, and acceptance or rejection of ethical values
underlying its development. The issues involved are complex but, as Alan McHughen,
senior research scientist at the University of Saskatchewan, notes, not beyond the abilities
of lay people to understand.*"'

Social ecologist Chaia Heller does not view biotechnology as an isolated technology, but
fits it into the wider economic and political trends that are currently dictating the way
knowledge, culture, and society are produced.*** She argues that biotechnology is the
“systematic conversion of biological nature into informational capital” representing a
new way of producing and ordering society and nature:

While some claim that [biotechnology] is ‘nothing really new’, that its transgenic
creations represent a continuity with such previous biotechnologies as plant and
animal breeding, they deny the underlying issue: transgenic biotechnology
emerges out of a different world than plant breeding or beer making. It emerges
out of a different set of economic, political, and social demands and
commitments. Biotechnology is a new form of production that emerged as capital
hit the limits of industrial production and began to enter what may be called its
organic phase: a phase in which capital targets the reproductive dimensions of

0 Government of Canada. Report on Biotechnology (1998-2003): Biotechnology Transforming Society:
Creating an Innovative Economy and a Higher Quality of Life, 2003; accessed November 2005; available
from http://www.biostrategy.gc.ca/english/view.asp?x=540.

%! McHughen, Alan. Pandora's Picnic Basket: The Potential and Hazards of Genetically Modified Foods,
Don Mills, Ontario: Oxford University Press, 2000.

2 Heller, Chaia. "McDonald's, MTV, and Monsanto: Resisting Biotechnology in the Age of Informational
Capital," in Redesigning Life? The Worldwide Challenge to Genetic Engineering, ed. Tokar, Brian.
London: Zed Books, 2001.
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cultural and biological life as loci for intensified production and
commodification.*’

The pace of biotechnology is accelerating at an exponential rate. Monsanto, one of the
leading “life sciences” companies, estimates that the genomic technologies will continue
to double in capability every 12 to 24 months.*** A 2003 Canadian government report on
biotechnology and its impact on the economy and quality of life notes: “Its impact on this
century is predicted to be more dramatic and far-reaching than that of
telecommunications and computers in the last, because it deals with life and living things
which permeate all aspects of our own lives.”*®* Edna Einsiedel, of the University of
Calgary, suggests that biotechnology and its relative, nanotechnology, are “revolutionary
technologies,” with the capacity to change a wide range of sectors.*®°

The Canadian Biotechnology Secretariat uses a definition of biotechnology taken from
the Organisation for Economic Co-operation and Development (OECD):

In general, biotechnology can be defined as the application of science and
technology to living organisms, as well as parts, products and models thereof, to
alter living or non-living materials for the production of knowledge, goods and
services.*’

Nanotechnology, the “relative” of biotechnology that is expected to become “the next big
technology,” has been defined in the following way:

Nanotechnology involves the application of science and engineering at the atomic
scale. It involves the construction of tiny structures and devices by manipulating
individual molecules and atoms, which have unique and powerful properties.
These structures can be used in medicine and biotechnology, in energy and the
environment, and in telecommunications. Some examples of nanotechnology
include the use of molecules to enable the production of drinking water by
extracting salt from seawater, the use of implantable surgical dives that can
measure things like blood pressure on a continuous basis, or the use of special
nano-molecules in fabrics, like wrinkle resistant pants.**®

“% Ibid.

** bid. p. 15.

9 Government of Canada. Report on Biotechnology (1998-2003): Biotechnology Transforming Society:
Creating an Innovative Economy and a Higher Quality of Life, accessed. p. 2.

*° Einsiedel, Edna F. "Introduction: Making Sense of Emerging Technologies," in First Impressions:
Understanding Public Views on Emerging Technologies, 2-5, Canadian Biotechnology Secretariat, Genome
Prairie; accessed November 2005; available from http://www.biostrategy.gc.ca/english/View.asp?x=524,

2005http://www.biostrategy.gc.ca/english/View.asp?x=524.
7 Organisation for Economic Co-operation and Development (OECD). 4 Framework for Biotechnology

Statistics, Paris: OECD, 2005. p. 8, cited in: Government of Canada. Canadian Trends in Biotechnology,
2nd Edition, Canadian Biotechnology Secretariat and Statistics Canada, 2005; accessed November 2005;
available from http://www.whybc.com/bnetdocs/CDN_Biotech Trends Sep 2005.pdf.

%% Einsiedel, Edna F. "In the Public Eye: The Early Landscape of Nanotechnology among Canadian and
U.S. Publics," in First Impressions: Understanding Public Views on Emerging Technologies, 99-117,
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Einsiedel explains that biotechnology and nanotechnology can effect:

... what we eat and how our food is produced, how we view and treat disease,
how we clean up the environment, even how we carry out justice in our judicial
systems with DNA evidence [...]. Nanotechnology, still in its technological
infancy, is similarly expected to have impacts on the types of materials we use
and how they are applied, how we diagnose and treat disease, how we produce
energy, and how we communicate.*®

Peter Montague warns that biotechnology, and nanotechnology in particular, have
tremendous potential to be dangerous for humanity.*’’ For example, the machines and
substances created by nanotechnology must be able to self-replicate in order to be
functional. Montague notes that if a software problem (inadvertent or otherwise) fails to
stop self-replication, new classes of accidents and abuses can result. Furthermore, the
potential for individuals or groups to cause large-scale destruction and harm is heightened
because it would only require knowledge, whereas in the past it required large facilities or
rare raw materials.*”'

For these reasons, and others discussed below, it would be important to include public
knowledge, understanding, and engagement with biotechnology and nanotechnology
issues in educated populace assessments.

21.2 Debate about biotechnology

Since news and information about biotechnology entered the public sphere more than two
decades ago, it has been the subject of much controversy. Issues involving the domination
and control over human and non-human nature, and the commodification of basic needs
are at the heart of the biotechnology debate. Drew Kershen, Professor of Law at the
University of Oklahoma, reports:

In 1980, we first heard of in vitro tissue, cell culture, monoclonal antibodies, and
recombinant deoxyribonucleic acid (rDNA) techniques. The pharmaceutical
industry used these techniques to develop, among others, self-administered
pregnancy tests for women (monoclonal antibodies) and human insulin analog

Canadian Biotechnology Secretariat, Genome Prairie; accessed November 2005; available from

http://www.biostrategy.gc.ca/english/View.asp?x=524,

2005http://www.biostrategy.gc.ca/english/View.asp?x=524. p. 102.
9 Einsiedel. "Introduction: Making Sense of Emerging Technologies." p. 3.

470 Montague, Peter. The Revolution, Part 2, Rachel’s Environment & Health News #773, 2003; accessed
November 2005; available from
http://www.rachel.org/bulletin/bulletin.cfm?Issue_ID=2363&bulletin ID=48.

4 Ibid., accessed.
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(rDNA). At the same time, agricultural companies developed biotechnological
products, among others, the Flavr-Savr'™ tomato and Posilac® (recombinant
bovine somatotropin (rBST)). Both agricultural products used rDNA technology.

While the pharmaceutical use of biotechnology has had some debate, agricultural
biotechnology has been met with unceasing, acrimonious controversy from the
start. An often quoted phrase is that ninety percent of the commercialized
biotechnology has been in pharmaceuticals but 90 percent of the controversy has
been about agriculture.*’

However, the Ottawa-based Action Group on Erosion, Technology, and Concentration
(ETC Group) is concerned with the relative absence of public debate. The ETC Group
notes:

By allowing nanotech products to come to market in the absence of public debate
and regulatory oversight, governments, agribusiness and scientific institutions
have already jeopardised the potential benefits of nano-scale technologies. First
and foremost, society—including farmers, civil society organisations and social
movements—must engage in a wide debate about nanotechnology and its multiple
economic, health and environmental implications]...]. Any efforts by
governments or industry to confine discussions to meetings of experts or to focus
debate solely on the health and safety aspects of nano-scale technologies will be a
mistake. The broader social and ethical issues must also be addressed.*”

In a recent newspaper column, Janet Lambert, President of BIOTECanada, an
organization representing the biotechnology industry, called for a responsible debate
between industry, activists, government, and Canadians on biotechnology.474 She
attributes a lack of meaningful discussion, “sprinkled with fruitless polemics,”*" to a lack
of responsible leadership within the interested groups, including the biotechnology
industry itself. She argues that the industry has not let public opinion affect its behaviour,
despite the fact that “we know that society’s acceptance of the relative risks and benefits
of biotech products are an essential part of the business environment that we require for
long-term value and prosperity.”*’**"’

72 Kershen, Drew L. "Biotechnology: An Essay on the Academy, Cultural Attitudes and Public Policy,"
AgBioForum, vol. 2, no. 2, 1999: 137-146.

7> ETC Group: Action Group on Erosion, Technology, and Concentration. Down on the Farm: The Impact
of Nano-Scale Technologies on Food and Agriculture, ETC Group, 2004; accessed November 2005;
available from http://www.etcgroup.org/article.asp?newsid=485. pp. 1-2.

474 Lambert, Janet. "Oped / Guest Column: Canada Needs Robust Public Dialogue on Biotechnology:
Government Has a Duty to Set a Public Policy Framework to Foster Meaningful Dialogue." The Hill Times,
Ottawa, November 21, 2004 14.

“7 Ibid.

“76 Ibid.

47T BIOTECanada. About BIOTE Canada, Website, 2005; accessed November 2005; available from
http://www.biotech.ca/EN/aboutus.html.
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One of Lambert’s complaints is that people hear more about perceived risks than about
benefits and that the industry needs to show them that “these benefits are worth the
possible risks, risks we are responsibly mitigating.”*”® In terms of government
responsibility to foster meaningful dialogue, Lambert complains that public consultations
are not that meaningful since they usually happen “after the research and marketing has
been done and after economic actors and institutions have staked claims.”*’® In addition,
she repudiates government for “unreflectively adding layers of smothering bureaucracy”
to its regulatory policies. She also calls on Canadians to demand more investment in
education to “create a science-literate populace.”*™

Einsiedel reports that the nanotechnology industry would like to see public debate take
place in the development stages of the technology, rather than in the commercialization
stage. She explains:

The emergence of new technologies in the public arena is occurring much earlier
in the innovation trajectory; many becoming a fixture in the public landscape even
as early as the stage of ‘technology design.’” In some ways, this may be occurring
from the benefit of hindsight. That is, when we look back to the experience of
‘older’ technologies—nuclear power, GM food are particular examples—we see
that discussions of these technologies occurred at the commercialization stage
when it was ‘too late’. Those engaged in nanotechnology design see this as a key
lesson to be learned.*'

Generally, the debate about biotechnology can be categorized into three interrelated
areas: philosophical considerations and values; human, animal, and environmental health
risks; and socio-economic-political issues, which are all important for the public to
understand.*** Appendix 29 includes a detailed discussion of the importance of, and the
issues involved in, each of these areas. Here we briefly introduce these areas in order to
stress the importance of biotechnology to the public, as well as to put the issues into
context.

21.2.1 Philosophical considerations and values

The first area deals with ethical and philosophical agreements and disagreements about
the process of biotechnology, rather than on its impacts alone. Kershen reasons that the

78 Lambert. "Oped / Guest Column: Canada Needs Robust Public Dialogue on Biotechnology:

gg)vernment Has a Duty to Set a Public Policy Framework to Foster Meaningful Dialogue."

Ibid.
0 Lambert. "Oped / Guest Column: Canada Needs Robust Public Dialogue on Biotechnology:
Government Has a Duty to Set a Public Policy Framework to Foster Meaningful Dialogue."
*! Einsiedel. "Introduction: Making Sense of Emerging Technologies." p. 4.
2 Royal Society of Canada. Elements of Precaution: Recommendations for the Regulations of Food
Biotechnology in Canada: An Expert Panel Report on the Future of Food Biotechnology, Health Canada,
Canadian Food Inspection Agency, and Environment Canada, 2001; accessed November 2005; available
from http://www.rsc.ca//index.php?lang_id=1&page id=119.
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acceptance or rejection of biotechnology ultimately will be based on “ideological beliefs
and the cultural values adopted by individual human beings who, in turn, will shape
societal beliefs and values.”*® The issue that has received the most media coverage, and
has been central to much of the public debate surrounding biotechnology, is the genetic
engineering (GE) of food, or “genetically modified organisms” (GM or GMOs). Genetic
engineering gives humans power over nature that some consider unethical, unnatural, and
dangerous, requiring precaution in the face of uncertainty. Linked to this issue is the idea
of “food sovereignty,” or the ability of people to have control over what food they
produce and eat. In addition, the issue speaks to a deeper level, one that spans the fields
of science, politics, and ethics:

[D]ue to its ability to manipulate life forms, biotechnology has generated
controversy as well as excitement in many countries, including Canada. This
transformative technology has sparked a society-wide debate about whether we
should interfere with nature and potentially alter or create life. Some
biotechnology innovations challenge the values and beliefs that underpin society,
forcing Canadians to confront complex ethical questions never before faced.**

David Suzuki notes: “We aren’t dealing with an insignificant change to our diets here,
we’re dealing with a revolutionary technology being used in our food supply—affecting
us, future generations and the ecosystems on which we depend.”*® Suzuki also contends
that the imposition of GM foods on the public, without consultation or labelling of the
foods, is an unethical, massive experiment, conducted without informed consent from the
participants.**®

21.2.2 Human, animal, and environmental health risks

The second area in the biotechnology debate involves debate about human, animal, and
environmental health risks. Proponents of biotechnology argue the technology has a great
deal of promise in the area of human health in terms of prevention, diagnosis, and
treatment of disease and disability. It has the potential, for example, to be used in
screening the population for disease susceptibility, in the development of vaccines, in the
application of pharmacogenomics™’ to develop the preventive use of anti-microbials, in
therapeutic drug development, in the use of stem cells to repopulate diseased organs with

8 Kershen. "Biotechnology: An Essay on the Academy, Cultural Attitudes and Public Policy." p. 7.

% Government of Canada. Report on Biotechnology (1998-2003): Biotechnology Transforming Society:
Creating an Innovative Economy and a Higher Quality of Life, accessed. p. 2.

5 Suzuki, David. Genetically Modifying Our Food: Part 2, Science Matters, David Suzuki Foundation,
1999; accessed November 2005; available from

http://www.davidsuzuki.org/About _us/Dr David Suzuki/Article Archives/weekly11039901.asp.

486 Ibid., accessed.

487 Pharmacogenomics is a science that examines the inherited variations in genes that dictate drug response
and explores the ways these variations can be used to predict whether a patient will have a good response to
a drug, a bad response to a drug, or no response at all. National Center for Biotechnology Information. One
Size Does Not Fit All: The Promise of Pharmacogenomics, 2006; accessed January 2007; available from

http://www.ncbi.nlm.nih.gov/About/primer/pharm.html.
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healthy cells, in the development of tissue engineering and xenotransplantation, ™ in the
use of gene therapy to correct primary genetic defects in humans, and in the use of new
nanotechnology techniques.

A major report on food biotechnology by the Royal Society of Canada (RSC) argues that
the potential health risks are generally categorized in three ways: as the possible creation
of novel toxicants, as the possible shifts in nutrient content, and as the creation of novel
allergens.*” According to the RSC, the development of GM foods has not focused on
nutritional content to date, although GM crops have been judged by Health Canada as
being nutritionally equivalent to their non-GM counterparts. However, the RSC is
unaware of public data to confirm this equivalency. Those concerned about health risks
caused by genetically engineered foods argue that there are no long-term studies on the
effects of genetically modified foods on human health.*! David Suzuki does not see
immediate health risks other than potential allergic reactions, but he notes that the long-
term effects are unknown since the tests have not been done.* He also notes that most of
the data on health effects have come from the biotechnology industry itself.

Margrit Eichler, of the University of Toronto, quotes a World Health Organization report
that lists some of the problems and potential health risks associated with genetically
modified foods:

* Bioengineered food may result in unpredictable allergies to proteins not
usually found in food products, but which are now present as a result of
inserted genes.

* Many food products are being introduced stealthily. For example 60% of
consumer food products (margarine, chocolate bars, baby food) contain
soybean material, much of which is now sold, sometimes without labelling, as
a mixture of unmodified and genetically modified soybeans.

* There are reports of lapses in observing guidelines / laws regarding
agricultural release into the environment.

8 Xenotransplantation is the transplantation of organs from other species into humans. It is a procedure

considered to be very risky because of the potential to spread viruses and infectious agents from animal to
patient, and to the larger community. In 1999, a new breed of pig was developed by the Novartis-owned
British company called Imutran. A human gene was introduced into the fertilized egg of the pig to create a
transgenic pig with genetically modified organs. Pannozzo, Linda. "This Little Piggy's Going to Market."
THIS Magazine, July/August, 1999, 34-39.

9 Canadian Biotechnology Advisory Committee. Biotechnology and the Health of Canadians: A Report
from the Canadian Biotechnology Advisory Committee on Biotechnology and Health Innovation:
Opportunities, Challenges and Public Policy, Government of Canada, 2004; accessed November 2005;
available from http://cbac-cccb.ca/epic/internet/incbac-cccb.nsf/en/ah00488e.html.

9 Royal Society of Canada. Elements of Precaution: Recommendations for the Regulations of Food
Biotechnology in Canada: An Expert Panel Report on the Future of Food Biotechnology, accessed.

Y1 CBC News. Indepth: Genetic Modification: Genetically Modified Foods: A Primer, CBC News Online,
2004; accessed November 2005; available from
http://www.cbc.ca/news/background/genetics modification/.

2 Suzuki. Genetically Modifying Our Food: Part 2, accessed.
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* There is the danger of potential conflict between nations in the future with
respect to patents, ‘bio-piracy’ and the sharing of the fruits of research.*”

She concludes that “it seems [...] there are enormous potential, perceived, and
unquantifiable risks,” and argues that the driving force behind biotechnology is profit
rather than the creation of healthy foods for people. *** According to Eichler, major
efforts are put into creating genetically engineered crops in order to make them “pesticide
tolerant, [to] improve appearance, allow for longer shelf life, and allow for long distance
transportation,” all of which can be demonstrated to be unsustainable practices.*”” She
alleges that such practices actually create some of the problems bioengineered foods are
proposed to solve.*®

Brian Tokar also argues that biotechnology industries, in choosing what to research,
ignore root causes and design solutions to problems caused by the industry itself. For
instance, monocropping and excessive pesticide use can compromise plant health and soil
fertility, and industrial scale irrigation and global warming can threaten water supplies.
The response by the industry is to engineer crops tolerant to pesticides, low soil fertility,
and drought. **’

Biotechnology is widely used in livestock production to make silage inoculants, amino
acid supplements, feed enzymes, and pre- and pro-biotics.*® It is also used to modify the
growth rates and composition of meat-producing animals and the composition of milk
and eggs. Risks to animal health from biotechnology are unknown, although there is
concern that GM fish that do escape into the wild will contaminate wild species. Those
who are opposed to the use of biotechnology in animal production are also concerned
with the ethical treatment of these animals, and with the often extreme suffering that is
afflicted on them through the use of genetically engineered growth horomones to modify
growth rates.*”* >

3 Daar, A., and I.F. Mattei. Medical Genetics and Biotechnology: Implications for Public Health,

Document WHO/EIP/GPE/00.1, World Health Organization, 1999. p. 94, cited in: Eichler, Margrit.
Environmental Sustainability and the Canadian Biotechnology Strategy, Canadian Women's Health
Network, National Strategic Workshop, York University, "The Canadian Biotechnology Strategy:
Assessing its Effects on Women and Health", 2000; accessed November 2005; available from
Al‘lgt}p://www.cwhn.ca/,qroups/biotech/availdocs/tableofcontents.htm. pp- 3-4.
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496 Ibid., accessed.
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8 Royal Society of Canada. Elements of Precaution: Recommendations for the Regulations of Food
Biotechnology in Canada.: An Expert Panel Report on the Future of Food Biotechnology, accessed.
¥ ETC Group: Action Group on Erosion. Down on the Farm: The Impact of Nano-Scale Technologies on
Food and Agriculture, accessed.
9% Schlosser, Eric. Fast Food Nation: The Dark Side of the All-American Meal, New York: HarperCollins,
2002.
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The environmental health debate concerning biotechnology revolves around issues of
sustainability, unintended external costs of industrialized agriculture—including the
agricultural release of GM crops into the environment—Iloss of biodiversity, pesticide
use, crop yields, superweeds and superpests, and specific nanotechnology issues. The
ETC Group closely follows developments in nanotechnology and recently published the
first comprehensive look at how nano-scale technologies can affect farmers, food, and
agriculture.’”' It reports a number of pesticides containing nano-scale materials are
commercially available, and have been released into the environment.’*

Eichler challenges the Canadian Biotechnology Strategy with respect to its claims to
promote sustainable development.’® She argues that while the strategy provides a list of
potential benefits such as “more healthful food with higher nutritional quality,” it ignores
the substantial risks associated with biotechnology. Eichler argues that because of these
risks, biotechnology cannot be defined as sustainable, or “within the bio-physical
carrying capacity of the earth.””"*

Concerns about human, animal, and environmental health and sustainability also involve
value judgments, and are based on implications of scientific uncertainty. As the Royal
Society of Canada (RSC) report notes, managing technological risks is not only a
scientific endeavour, it also involves value judgments:

Risks to human, animal, and environment health are not purely questions of
science. It is now generally recognized in the scholarly literature on the nature of
risk analysis that many aspects of the task of assessing the magnitude of
technological risks and managing them within the limits of safety involve
judgments and decisions that are not themselves strictly scientific. They involve
value judgments related to such issues as the appropriate way to handle
uncertainties in scientific data and results, assignment of the burden of proof
among stakeholders in risk issues, standards of proof, definition of the scope of
the risk issue (e.g., should human error be considered part of the risk of the
technology?), and, of course, the central issue of what levels of risk should be
considered ‘acceptable.” Such ‘extra-scientific’ judgments are inherent in any
assessment of risk and in the judgments about the technological and social
mechanisms for maintaining it within safe limits. Similar judgments are involved
in any attempt to predict future scientific and technological developments, which
are always at least partially dependent upon human choices and other
undetermined variables.””

' BETC Group: Action Group on Erosion. Down on the Farm: The Impact of Nano-Scale Technologies on

Food and Agriculture, accessed.

92 ETC Group: Action Group on Erosion, Technology, and Concentration. Nanotech Meets the
Environment Making a Mole Hill out of a Mountain?, 2003; accessed November 2005; available from
http://www.etcgroup.org/.
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Biotechnology in Canada: An Expert Panel Report on the Future of Food Biotechnology, accessed. p. 8.
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21.2.3 Socio-economic—political issues

The third area of the biotechnology debate involves the social, economic, and political
impacts of biotechnology. Analysts do not see a separation between biotechnology and its
political and economic contexts. The health and ecological safety of GMOs is an
important part of the debate, but so too are the social and economic consequences of
powerful multinational corporations controlling food biodiversity and seeds. For
example, what are the effects of biotechnology on the social, economic, and political
areas as the biotech industry becomes concentrated in a small number of multinational
corporations? What are the effects on food security and world hunger; on intellectual
property and patents; on social justice in the distribution of risks, costs and benefits; on
individual and community rights to participate in decision-making; and on regulation and
transparency issues?

Government subsidies to the biotechnology industry are particular sources of contention,
since governments contribute tax dollars to corporate research into biotechnology.
Montague argues: “Government donates publicly-created knowledge and investment to
corporate elites who then make profits.”*’ He notes that, by law, corporations are
required to put profits before public health.”"” In Appendix 29 we discuss these issues in
more detail.

21.2.4 Canadian biotechnology regulatory process

Appendix 29 also includes more detailed information on the regulatory process of
biotechnology. In 2001, Health Canada, the Canadian Food Inspection Agency (CFIA),
and Environment Canada commissioned the RSC to “provide advice on the regulatory
system and the scientific capacity the federal government requires into the 21* century to
ensure the safety of new food products being developed through biotechnology.””*® The
result was a 265-page report covering the history, regulation, and challenges of the future
of food biotechnology entitled, Elements of Precaution: Recommendations for the
Regulations of Food Biotechnology in Canada: An Expert Panel Report on the Future of
Food Biotechnology.””

The RSC report notes that there are “multiple gaps in the assessment process.”'* In
particular, the RSC found that Health Canada has no formal cirteria or decision-making

2% Montague. The Revolution, Part 2, accessed.

7 Montague, Peter. The Revolution, Part 3: Ultrafines, Rachel’s Environment & Health News #774, 2003;
accessed November 2005; available from
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framework with which to approve GM products, other than basic guidelines. The RSC
also notes:

Decisions are largely made on a case-by-case, ad hoc basis [...]. [T]he applicant is
responsible for supplying all of the data to be evaluated [and] no independent
testing of the safety of a GM food by a governmental or other independent
laboratory is required [...]. [T]he data on which the decision was based are not
revealed.”!

The RSC also found that the focus of environmental assessment is specifically on the
agroecosystems, and little effort has gone into assessing possible impacts on the
biodiversity of natural ecosystems. Moreover, “the quantity and quality of research on the
potential environmental impacts of GMOs is not sufficient to address many of the
pressing questions that concern the environmental impacts of GMOs.”'* It concluded:

[T]he lack of transparency in the current approval process, leading as it does to an
inability to evaluate the scientific rigor of the assessment process, seriously
compromises the confidence that society can place in the current regulatory
framework used to assess potential risks to human, animal and environmental
safety posed by GMOs.”"”

In response to the RSC report, Health Canada, the Canadian Food Inspection Agency,
Agriculture and Agri-Food Canada, Environment Canada, and Fisheries and Oceans
Canada developed an “Action Plan” to review and update their policies, especially as
they relate to the safety assessment of food biotechnology and agri-food products.’'* In
the Action Plan, they make a commitment “to maintain our objective and neutral stance
about the risks and benefits of biotechnology in public statements and interpretations of
the regulatory process.”'> The plan concurs with many of the Panel’s recommendations
including those on potential health impacts.

We agree with the need to further refine our tools and continuously improve our
approach for the safety and nutritional assessment of GM-foods and feeds,
particularly for future, more complex products. We also agree that we need clear
criteria in our guidelines related to toxicological testing, i.e., when and what types
of studies are required. We agree that we need to further develop and strengthen
our tools for the assessment of the allergenicity potential of novel foods and the
nutritional assessment of future GM-foods and feeds with significant composition
/ nutritional changes [...]. We agree with the need for rigorous assessments of

! Ibid., accessed. pp. 37-38.

12 1bid., accessed. p. 132.

1 Ibid., accessed. p. 215.

> Government of Canada. Action Plan of the Government of Canada in Response to the Royal Society of
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GM-animals, as well as transgenic fish and aquatic organisms, and of GM-
feeds.”'®

To date, the Canadian government has published eight progress reports toward this goal
and expects to continue the review process for some time. One progress report notes: “As
science progresses and more advanced methods become available, protocols will be
refined.””!”

21.3 Public opinion on biotechnology
21.3.1 Availability of information

It is difficult for the public to find balanced information on biotechnology, which, as
noted, has global implications. According to Einsiedel, et al., governments and the
biotechnology industry both have vested interests in giving “consumers a more positive
outlook on the possibilities of biotechnology, as a response to the perceived sensational
attention the topic had been receiving in the media.”'® For example, the Canadian
government has a significant stake in the biotechnology industry, and a vital interest in
developing public confidence in and acceptance of the new products and processes.’"”
Biotechnology is considered by government and industry to be crucial to national
strategies of achieving “international competitiveness” and “sustained economic
growth.”* In Canada, as in many countries, biotechnology is a billion dollar knowledge
business. According to the BIOTECanada website, as of 2005, Canadian biotechnology
companies have quadrupled their revenues since 1997 and have annual revenues totaling
more than $3.8 billion.”*' Also as of 2005, Canadian biotechnology companies have
invested close to $1.5 billion in research and development.’*

At the same time, the opposition has focused primarily on the risks associated with
biotechnology, rather than on providing balanced views. Both government / industry and

1% Ibid., accessed. pp. 6-7.
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critical non-governmental organizations are working toward “dispelling the myths” about
biotechnology, and neither group considers its perspectives “biased.”*’

At the federal level, seven ministries have responsibility for regulating biotechnology in
Canada, including Health Canada, Agriculture and Agri-Foods Canada, Industry,
Environment Canada, Natural Resources, Fisheries and Oceans, and International
Trade.”** Einsiedel, et al. note that “all, to a greater or lesser extent, try to provide
information on biotechnology.””* The government is responsible for providing the public
with information on biotechnology, the regulatory system, and the safety of their food.”*
In 2000, Health Canada and the Canadian Food Inspection Agency sent a 7-page
brochure about food safety was sent to 12 million households across the country at a cost
$2.8 million. The information brochure, titled “Food Safety and You,” addressed six
questions:

Why is Canada’s food supply one of the world’s safest?
What is the government of Canada’s role in food safety?
Why is accurate labelling important for food safety?
How are new food products approved?

What can you do as a consumer?

What is the government’s commitment?”*’

AU S

The Government of Canada BioPortal is a website that attempts to consolidate much of
this material and provide online access to the latest government information on
biotechnology.”*® The website brings together information from all federal departments
and agencies and includes “government policy and research activity, business support
programs and market intelligence, a virtual library of educational resources, and
regulations on biotechnology research and applications.”*

According to Einsiedel, et al., many initiatives are just starting at the provincial level,
with the exception of Ag-West Biotech in Saskatchewan, which has been in operation
since 1989. Ag-West is a non-profit organization, funded by the Saskatchewan
government through the Canada-Saskatchewan Agri-Food Innovation Agreement, which

32 For example, see Ibid., accessed. and Sierra Club of Canada. Website: Biotechnology Campaign,

accessed July 2005; available from http://www.sierraclub.ca/national/programs/health-environment/food-
agriculture/campaign.shtml?x=320.
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320 Ibid., accessed. p. 27.
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has “the most extensive experience in information dissemination at the provincial
level.”**° While the organization’s main objective is to provide development support to
companies, it seeks to raise awareness and understanding of biotechnology and “to
familiarize individuals with the benefits of biotechnology.”"

Biotechnology industry organizations, such as the Council for Biotechnology Information
(CBI), work to provide people with “a more positive outlook on the possibilities of
biotechnology.””** CBI was formed by seven multinational firms in the biotechnology /
life sciences: Aventis CropScience, BASF, Dow Chemical, DuPont, Monsanto, Novartis,
and Zeneca Ag Products, Inc. The three areas it concentrates on are the enhanced
nutrition of foods, improvement of the environment, and the ability of biotechnology to
solve world problems (e.g., world hunger).

BIOTECanada, which now includes the Canadian Institute of Biotechnology, is another
industry portal that is “dedicated to promoting a better understanding of biotechnology
and the many ways it contributes to improving the quality of life of all Canadians.”

Industry-provincial alliances, which promote the development of the biotechnology
industry, are present in most regions of Canada, and provide promotional material
especially geared toward promoting biotechnology among journalists, teachers, and high
school and postsecondary students.”* They sponsor science-based competitions for
students and provide educational resources such as teaching manuals. Prominent among
these alliances are: the BC Biotechnology Alliance, BioAlberta, the Toronto
Biotechnology Initiative, Ottawa Life Sciences Council, Quebec Bioindustries
Association, BioNova, and BioAtlantech.

The Food Biotechnology Communications Network is a not-for-profit organization
formed by the biotechnology industry as an information and referral centre for
information on biotechnology issues. It has become a referral point for a number of the
major food retailers in Canada.>

The Food Safety Network at the University of Guelph provides research, commentary,
policy evaluation and public information on food safety issues. It offers “a unique multi-
faceted resource for evidence-based information” and provides services that include
“consumer and student outreach, information research, on-line resources, collaborative
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projects, evaluation and analysis, and a capacity to address current and emerging food
safety concerns.”*

Various non-governmental organizations express varying degrees of opposition to
biotechnology. In general, they promote consumer “right to know” about these issues,
raise ethical questions about biotechnology, support organic farming techniques, and call
on governments to fund organic agriculture to the same degree that they currently
subsidize the biotechnology industry.”®’ The most prominent and influential non-
governmental organizations in this category include Greenpeace,”® Friends of the
Earth,”’ The Council of Canadians,’** The Sierra Club of Canada,”*' and The David
Suzuki Foundation.”**

21.3.2 Public opinion surveys on biotechnology

Public opinion surveys are generally considered reliable, neutral, and objective
instruments to measure the levels of awareness, knowledge, interest in, and acceptance of
biotechnology issues.”*> The Government of Canada, through the Canadian
Biotechnology Secretariat (CBS), has maintained a large-scale tracking program of public
opinion research since 1999. To date the CBS has completed 12 public opinion surveys
on biotechnology: “In all, there are more than 18,000 data points available in what is
North America’s largest and most comprehensive investigation into attitudes about
biotechnology and the public policy that surrounds it.” >**

The program produces two waves of research per year that covers issues such as genetic
privacy, GM food, and stem cell research. In addition, the CBS has completed two cross-
national studies about attitudes towards biotechnology in Canada and the United States.
Generally, in the surveys, Canadians are asked about their awareness of emerging
technologies, confidence in expert knowledge, personal need for more information,
attitudes toward risks and benefits, opinions on the involvement of government in
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funding the research, confidence in the safety and regulatory approval systems, as well as
whether or not the technologies are morally acceptable, and whether decisions on
biotechnology should be based mainly on moral and ethical issues or on the scientific
evidence of risks and benefits,”*

A brief summary of public opinion research on biotechnology issues in Canada between
1999 and 2003 found that when survey results were compared they were “remarkably
consistent.”>*® For the most part, they mirror attitudes in the United States, but diverge
strongly from opinions in Europe. The summary suggests that Canadians support
biotechnology in a ratio of two to one, with only 7% of adults strongly opposed.
Canadians weigh the benefits and risks personally and when they see a personal benefit,
they are more acceptable of potential risks. However, Canadians are concerned with
potential long-term risks to human health and the environment and with unknowable
outcomes the technologies may produce. The summary also notes:

While most Canadians express concern about potential risk, they are both
resigned to its inevitability and confident that somewhere, someone is in charge of
trying to mitigate that risk. In a world replete with threats and risks, the risks of
biotechnology seem to many to be less urgent and commanding of immediate
attention.”’

According to the summary report, Canadians have a high awareness of biotechnology,
but have low levels of knowledge and engagement, with most finding the area too
complex and technical to follow closely.”*® There is “a widely held sense” that Canadians
see the technology as linked to social and economic progress and the ability to improve
people’s lives, especially in the fields of health and medicine. However, there are areas,
particularly regarding genetically modified foods, where there “are strong reservations
among significant pockets of the population” concerning potential risks.>*

Most Canadians also see the acceptability and approval of biotechnology products and
processes as a technical and scientific issue rather than a moral one. “[T]hough Canadians
expect ethical considerations to guide the development of these technologies, they are
loath to allow the ethical standards of one person or group to determine whether a product
should be allowed for all.”>*° For the most part, Canadians trust the government and
scientific “experts” to make decisions about product safety, and assume, “even though
they have virtually no detailed understanding or knowledge of the federal government’s

> Einsiedel. "In the Public Eye: The Early Landscape of Nanotechnology among Canadian and U.S.
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regulatory practices and imperatives,” that if the product is in use, it is safe.”" In

addition: “Once Canadians are provided with information about the government’s
stewardship roles and systems, large majorities move towards supporting most
applications,” and “most Canadians would like government to contribute to private sector
venture capital funds earmarked for biotechnology research and development.”>

In a 2005 report for the Canadian Biotechnology Secretariat (CBS), Jeff Walker presents
more data taken primarily from the most recent 2005 Pollara poll, of 2000 Canadian
adults.’> According to Walker, the data show “a clear upward pattern” in support of
biotechnology over the past five years. Between 2004 and 2005, support rose from 63%
of the Canadian population to 67%. The highest support for biotechnology came from
young adults and adults from the Prairie provinces—in 2005, 72% of youth aged 1834
and 73% of adults living in the Prairie provinces supported biotechnology. Support in
British Columbia was the lowest, with 54% of B.C. residents in support, 40% opposed,
and 11% of those opposed being strongly opposed. Overall, Canadian women are more
opposed to biotechnology than men, especially in terms of risks and ethical issues.

According to Walker, 44% of Canadian adults believe the rules and systems regulating
biotechnology are strict and 43% feel they are lax. However, 60% of Canadians believe
the government doesn’t do enough to study and manage the risks associated with
biotechnology, and 85% agree (39% of those strongly agree) that the government should
lessen the use of biotechnology until more is known about the risks. However, if
scientific evidence says that a particular application of biotechnology is deemed safe,
then 83% of Canadians say it should be allowed. Einsiedel, in an analysis of the same
poll but looking specifically at nanotechnology, found the most important predictor of
whether or not respondents approved of the technology was their confidence in the
regulatory system:”>*

[I]t is highly likely that respondents are extrapolating from extant perceptions of
regulatory performance rather than from awareness and familiarity of standards
that are in place or are being considered for nanotechnology [...]. The assessment
of conditional approval contingent on stricter regulation could be a projection of a
series of previous experiences with various technologies, including their
oversight.””
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According to Walker, the results of focus group discussions indicate that public concern
over the regulation of biotechnology is increasing. Some worry that corporate influence
can have undue influence on decisions made by regulatory bodies, and that privately
funded research takes place without moral and ethical oversight. In addition, highly
publicized cases such as the withdrawal from the market of the drugs such as Vioxx, the
anti-inflammatory drug reputed to have contributed to heart disease, undermine public
confidence in government regulations.”®

When asked about specific issues such as stem cell research, pharmacogenetics (defined
as “personalized medicine”), GM trees (where genes are inserted or modified to obtain
desired traits such as improved growth or disease tolerance), nanotechnology, gene
banks, and genetic research, most Canadians felt that these technologies were beneficial.
GM food is an area that 90% of Canadians said they are familiar with.”>” GM food stood
out as having the least approval, with 55% of respondents having a negative reaction
compared with 13% having a positive reaction. And 20% of all respondents believed that
GM foods are of no benefit to society and pose a substantial risk.

In 2000, Einsiedel, et al. also studied trends in Canadian public perceptions and attitudes
of biotechnology.’*® They found that in 1994, although four in ten Canadians were
supportive of biotechnology, most Canadians had little awareness or knowledge of
biotechnology in general. However, when these same Canadians were asked about
specific applications, there was a higher level of awareness. For example, in 1994, seven
in ten had heard of genetically engineered tomatoes, which have a longer shelf life, and
over eight in ten had heard that hormone supplements were given to cows to increase
their milk yields.”>® Einsiedel, et al. used 1