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ABSTRACT

Many forms of literacy exist. Each literacy is an integra-
tion of ways of thinking, acting, interacting, and valuing. To
understand the impact of agriculture (i.e., farming, ranching,
forestry, and fisheries) and the contributions and interactions
to the environment (e.g., losses of biological diversity, soil deg-
radation, air and water pollution, the effects of human activ-
ity on the land, the landscape and natural resources, and the
overall impact on nutrition and other biologically based con-
sumer consumption choices) requires literacy about food, land,
natural resources, and the environment. To define citizen lev-
els of literacy we need to understand the competency levels of
literacy—nominal, functional, cultural, and multidimensional.
Nominal literacy identifies the minimal recognition of concepts.
Functional literacy provides the content and understanding of
what. Cultural literacy provides context to concepts and ability
to articulate why. All three are conditions for multidimensional
literacy, which gives meaning to concepts and how to achieve
purposeful actions. Multidimensional literacy implies all levels
of literacy about food, land, natural resources, and the environ-
ment are needed, if the populace is to “ask the right questions”
for public and personal decision making.

Literacy refers to minimum skills and knowledge to function in a
role or setting. Literacy is a moving target reflective of chang-
ing societies and a changing world. Traditionally, literacy meant
reading, writing, and arithmetic. The U.S. Congress, in the National
Literacy Act of 1991(U.S. Congress, 1991), defined literacy as

an individual’s ability to read, write, and speak in English
and compute and solve problems at levels of proficiency
necessary to function on the job and in society, to achieve
one’s goals, and to develop one’s knowledge and potential.

More recently there has been national and international focus on
science literacy. Each new wave of concern about workforce com-
petency, international competitiveness, environmental degradation,
and public understanding of science and technology has fueled the
cry for more emphasis on mathematics, chemistry, physics, geogra-
phy, biology, and environmental literacy.

One might question whether our attention to literacy has been
focused on the right target as we experience the explosion of knowl-
edge and perceptions that all must learn more and more about nar-
rower and narrower disciplines while continuing to add new fields
of knowledge (e.g., genomics and nano-technology). Connecting
science and technology to our daily lives has become a major chal-
lenge for educators and for many in society.

It is my view that we have failed to develop a systems perspec-
tive around which we can frame our relationships and our under-
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standings about our physical and biological world of which all
humans are a part. We have failed to build the connections and
understanding of the dependence and interdependence among life
systems. How we use and protect the earth’s capacity to provide for
humankind through informed personal, social, and political action
will determine the future of all.

The food, fiber, environment, and natural resources systems
are ideal media for linking scientific and technical—physical, life,
earth, and space technology—with empirical, personal, and social
dimensions, while addressing the stated outcomes of an inquiry-
based and relevant science education program as outlined in the Na-
tional Science Education Standards (NRC-NAS, 1996). Many per-
sons associated with food and fiber systems reflect their endeavors
as art (culinary, landscaping), science (animal science, crop science,
forestry, soil science), or business (agri-business, forest products.)
All learners depend on the biological and physical resources of our
food, fiber, environment, and natural resources systems and exist
within an environment affected by the systems. The largest sector
of the world’s population (45.0%) derives their livelihood directly
from food, fiber, natural resources, and environment (FAO, 1999),
but less than 2.0% of the U.S. population is engaged in production
and management of these resources. Thus, all the more reason to
make food, fiber, natural resources, and environmental systems the
context on which we build our education efforts to create social
and personal relevance of science and technology in the community
and create multidimensional food, fiber, environment, and natural
resources systems literacy.

A Minnesota survey of environmental literacy of 1000 adults,
conducted from July to September 2001, reported 36% of the state’s
adults had above-average general knowledge and 65% believed
they were knowledgeable about environmental issues and prob-
lems. However, almost 46% exhibited below average knowledge
about the environment in response to specific questions (Murphy,
2002). A California Academy of Science/Harris Poll (2001) found
only 23% of Americans surveyed feel very knowledgeable about
environmental issues.

A 1999 survey of more than 3000 4th, 8th, and 12th grade stu-
dents from large and small, rural and urban Minnesota schools gave
ranges of only 14 to 20% scoring above average, whereas 40 to
58% failed in their responses to food, fiber, environment, and natu-
ral resources based questions, which were scaled by grade level and
judged as subject appropriate by a panel of teachers for each grade
(Cardwell, 2000). These and other studies indicate a lack of literacy
about food, land, natural resources, and environment.

LITERACY DEFINED
Michaels and O’Connor (1990) describe literacy as follows:

Literacy...is an inherently plural notion. We all have,
and indeed fail to have, many different literacies. Each of
these literacy’s is an integration of ways of thinking, talk-
ing, interacting, and valuing, in addition to reading and
writing...Literacy then is less about reading and writ-
ing per se, and is rather about ways of being in the world
and ways of making meaning with and around text.

The terms agricultural literacy and environmental literacy have
been used for several years in relation to agricultural and environ-
mental education without much disciplined reference to debates



about literacy. Both terms have working definitions, but these have
not been derived from systematic engagement with literacy debates
within agricultural, food, land, natural resources, and environmental
or contemporary literacy debates in literature and language. As part
of the work on “education standards,” Roth (1992) provides a frame-
work for environmental literacy. Wenzel (2003, p. 794-798) through
Project Food, Land and People, and Leising et al. (1998) have pro-
vided similar frameworks or descriptions for agriculture, food, and
fiber systems literacy with relation to knowledge, affect, skills, and
behaviors at three levels of competence (nominal, functional, and
operational). Although each of these frameworks might have their
practical uses, neither is overtly grounded in the primary academic
debate about the nature of literacy.

Roth (1992) defines environmental literacy as the capacity to per-
ceive and interpret the relative health of environmental systems and
take appropriate action to maintain, restore, or improve the health of
those systems. Roth further specifies that:

Persons at the operational level routinely evaluate the im-
pacts and consequences of actions, gathering and synthe-
sizing pertinent information, choosing among alternatives,
advocating action positions, and taking actions that work
to sustain or enhance a healthy environment. Such people
demonstrate a strong, ongoing sense of investment in and re-
sponsibility for preventing or mediating environmental deg-
radation both personally and collectively, and are likely to
be acting at several levels from local to global in so doing.

Frick et al. (1991) defined agricultural literacy as “possessing
knowledge and understanding of the food and fiber system. An in-
dividual with such knowledge can synthesize, analyze, and com-
municate basic information about agriculture.” Leising et al. (1998)
applied this definition in developing their frameworks and descrip-
tors of literacy. The characteristics of most food and fiber systems
literacy statements focus on production, processing, and distribution
but lack connection to health, nutrition, environmental qualities, and
the well being of the individual and society at large. Leising et al.
(1998) does note that food and fiber systems literacy “will allow
21st century consumers to make informed decisions from the super-
market to the voting booth,” and... “the knowledge needed to care
for their environment.”

Biological Sciences Curriculum Studies (BSCS, 1993) postulates
that a biologically literate individual should understand the unifying
principles and major concepts of biology, the impact of humans on
the biosphere, the processes of scientific inquiry, and the historical
development of biological concepts. These knowledge, skills, and
values are necessary to become effective citizens in society.

STAGES OR LEVELS OF LITERACY

As previously stated, many kinds of literacy have been identi-
fied. In relation to language development, it is common to distin-
guish between functional, cultural, and critical literacy (Williams
and Snipper, 1990). Roth (1992) identifies nominal, functional, and
operational levels of competency for environmental literacy. BSCS
(1993) identified four levels of literacy: nominal, functional, struc-
tural, and multidimensional.

Nominal literacy represents the most rudimentary level of lit-
eracy. Nominal literacy is the ability to read and write. The learner
can recognize terms but cannot define terms and expresses miscon-
ceptions. The learner typically has minimal mathematical computa-
tional skills. See Table 1 for examples of nominal literacy skills for
current issues in food, land, natural resources, and the environment.
An issue may involve one or more concepts needed for clarity and
understanding.

Functional literacy “is the ability to decode what is encoded
within the black marks on the white paper into intelligible words,
phrases, and clauses, and to understand their literal meaning on a

superficial level” (Williams and Snipper, 1990). The learner, at this
level, cannot explain concepts. For example, you can read a story
but cannot draw any implications, conclusions, or meaning from it.
Statistics concerning rates of literacy and illiteracy generally relate
to functional literacy (i.e., read, write, and perform simple math-
ematical computational operations) and obscures the fact that the
requirements for functionally literacy varies considerably from time
to time and place to place. Consider, for example, the level of print
literacy needed to “function” as a farm worker in the 19th century
vs. a computer operator in the 20th century (Williams and Snipper,
1990). BSCS (1993) defines functional literacy as the ability to de-
scribe a concept but with limited understanding. Roth (1992) defines
nominal environmental literacy as the ability to recognize many of
the basic terms used in communicating about the environment and
the ability to provide rough but unsophisticated working definitions
of their meaning. This definition approximates the terminology of
BSCS and Williams and Snipper.

Functional literacy reflects rough understanding of concepts.
Functional print literacy can be measured by objective tests, which
can be purely summative, or may be diagnostic if subjected to mis-
cue analysis, which analyzes reader’s errors. Functional literacy is
not just a matter of knowing what words mean, but of being able to
find out what they mean in the context of whole sentences by the use
of phonic and contextual cues. Functional literacy also involves be-
ing able to read words referring to commonplace abstractions (beau-
ty, goodness, fear, safety, etc.). It involves literal comprehension.

Functional food, land, natural resources, and environmental liter-
acy must, therefore, refer not only to the ability to remember wheat,
milk cow, yellow pine, or tall grass prairie, but to recognize each;
not only to recognize several crops within a given geographic area,
but to know whether they are typical of an agrarian landscape. Func-
tional literacy about food, land, natural resources, and environment
must involve the ability to ascertain meaningful information from
contextual cues. For example, to make an informed guess based on
observation, to distinguish between weeds in a crop and a planned
mix of intercropped plants; whether a soil is a well-drained sand
or a poorly drained clay; whether the animals are beef or dairy; or
whether a stand of trees are cultivated or natural, or to distinguish
between native and invasive species.

Stables et al. (1999) noted that functional literacy is not a mere
prerequisite to more advanced forms of literacy, but involves a series
of complex skills and an accumulation of knowledge that has unlim-
ited capacity for continued learning. Arguably, much science educa-
tion in schools focuses chiefly on what is defined here as functional
literacy. The topics of agriculture, food, land, natural resources, and
environment should not be underestimated as the basis of topics and
themes to achieve broad learner outcomes and functional literacy in
education. However, functional literacy about food, land, natural re-
sources, and environment is not enough because it does not engage
either with the crucial notion of what the systems of agriculture,
food, land, natural resources, and the environment mean to persons
within these systems, or to the general public and learners in gen-
eral. Education about agriculture, food, land, natural resources, and
the environment must not abandon its scientific knowledge base, but
must move beyond it so that scientific knowledge is used to inform
what are essentially human value judgments. In terms of food, land,
natural resources, and environmental literacy, we must acknowledge
the importance of the functional literacy as this provides the content,
but it must be juxtaposed alongside cultural or operational literacy,
which provides context.

Functional literacy about agriculture, food, natural resources,
and environment develop knowledge of what. What is natural, what
is anthropogenic, and what are the basic concepts of relevance to the
public and to the learner in a modern society.

Cultural, operational, and structural literacy are somewhat
analogous terms. Marum (1996) notes cultural literacy, like func-
tional literacy, is in a sense passive: it is the ability to know the
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received wisdom in a cultural or social context, such as the meaning
of Thanksgiving or Fourth of July, or institutions such as church or
school without making meaning for yourself. With structural litera-
cy (BSCS, 1993) the learner can provide an appropriate explanation
of concepts in their own language. Roth (1992) defines functional
environmental literacy as the ability to recognize many of the basic
terms used in communicating about the environment and the ability
to provide rough, but unsophisticated, working definitions of their
meaning based on “a broader knowledge and understanding of the
nature and interactions between human social systems and other
natural systems.” In this same way, persons raised on a farm have
an operational literacy of crop or tree farming or livestock produc-
tion (i.e., a general understanding of other crop or livestock systems
not common to the individual’s farm experience). The learner can
explain concepts in their own terms and can relate them to personal
experiences. For the purpose of this article, cultural literacy will be
used to denote literacy illustrated by an understanding of concepts in
a context of the human activities associated with food, land, natural
resources, and the environment. Cultural literacy refers to the ability
to understand the significance that society attaches to cultural icons.
Such icons include living natural objects (e.g., national parks, Cali-
fornian redwoods [Sequoia sempervirens (Lamb. ex D. Don) Endl.],
Boundary Water Area of Minnesota, Great Lakes) and values (e.g.,
the land ethic, stewardship, clean water, safe food, and private prop-
erty). Increased cultural literacy about food, land, natural resources,
and environment would be gained by a reading of Schama’s Land-
scape and Memory (1995), in which the author discusses a series of
landscapes of rich significance to contemporary societies (includ-
ing part of the Eastern European forest, the English Greenwood,
and the California redwoods) in terms of cultural history and with
respect to the ways in which these landscapes have been viewed,
used, and reshaped over a millennium. One of the abiding impres-
sions gained from a reading of Landscape and Memory is that the
landscapes in question have often been strongly shaped by cultural
and social forces throughout the period in question. Schama effec-
tively dispels the still partly held misconception, for example, that
much of England was covered with virgin forest until the last couple
of hundred years. Another excellent reading is Cather’s My Antonia
(1918), which captures the spiritual attachment to the land and asso-
ciated importance of stewardship and private property in American
culture.

Cultural literacy enables us to explain why. Cultural literacy
about food, land, natural resources, and environment merely enables
one to recognize the significance of natural images in human culture,
along with some recognition of why and to whom they are signifi-
cant (e.g., the American bald eagle [Haliaeetus leucocephalus], the
sun, the landscape, the plow, domestic and wild plants and animals,
or the white dove of peace are examples). However, it also allows for
an understanding of why the landscape itself is as it is, shaped not
merely by climate, glaciations, topography and time, but by argu-
ments about enclosure, the need for timber and food, and patterns of
land ownership and use, dating back centuries in some cases.

Cultural literacy depends on a degree of acceptance of cultural
influences; it links the learner with a dominant value system. U.S.
cultural history reflects a broad cross-section of European traditions,
which have clashed with Native American traditions and beliefs. Lo-
cal cultural literacy may identify a grass as “June grass” because it
flowers in June. This has little scientific basis, as there are at least
five species with the common local name June grass. “Corn” is an-
other culturally based term. In the USA it is Zea mays L., in England
it is Hordeum vulgare (barley), and in parts of Africa it is Sorghum
bicolor (sorghum). Corn literally refers to the principle cereal grain
of a country or region, not to a specific species. Cultural literacy
refers primarily to cultural heritage. Insofar as cultural literacy is
empowering, it empowers by giving the learner access to socially
powerful perspectives and local parlance; cultural literacy alone
does not enable the learner to act on that knowledge, once acquired.
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Effective action requires multidimensional literacy. Differences be-
tween functional literacy and cultural literacy are presented in Table
1 for some current food, land, natural resources, and environmental
issues.

Critical, operational, and multidimensional are the terms used by
Stables et al. (1999), Roth (1992), and BSCS (1993), respectively,
to describe literacy as the ability to make sense in your own terms.
To take effective action. It includes the ability to “get behind” the
text or situation to interpret it in terms of its ideological or scientific
underpinnings; to distinguish, for example, between factual account
and propaganda, between scientifically valid data and unfounded
opinion. Multidimensional means multiple senses. For example in
literary criticism in which the “critical appreciation” of texts de-
mands an extended personal response and evaluation of the text as
work of art: an exploration of the reader’s initial affective response.
On the other hand, the responds to the text or situation may require
more than a naive interpretation, but a reflection of an understanding
of the cultural, social, political and scientific forces that shape the
text or situation and can therefore guard against being taken in by it
(Stables et al., 1999). Roth (1992) notes that persons at this

level routinely evaluate the impacts and consequences of ac-
tions, gathering and synthesizing pertinent information, choos-
ing among alternatives, advocating action positions, and taking
actions that work to sustain or enhance a healthy environment.

BSCS identifies three qualities of multidimensional literacy
as the ability to: (i) recognize personal deficiencies in knowledge
or skills, (ii) obtain additional knowledge or skills, and (iii) apply
knowledge of a concept to related subjects and solve a problem or
answer a question.

Multidimensional literacy will be the term used in this paper that
describes this level of literacy, which reflects the capacity for active
exploration of significance, meaning, and decision-making. Multidi-
mensional literacy is the ability to understand the text of a paper on a
deeper and more creative level; the ability to discuss the use of genre
in context, to question the motives and ideology of proponents, and
to explore and develop personal and broader social responses to an
issue. Multidimensional literacy about food, land, natural resources,
and environment must then imply the power to understand the how
factors that contribute to physical and biological changes affecting
all life systems and to have a view on how to further mediate change
in a way that can be translated into action. Examples of current food,
land, natural resource, and environmental issues requiring multidi-
mensional literacy can be found in Table 1. Multidimensional lit-
eracy about food, land, natural resources, and environment involves
the ability to explore questions such as:

e What does a [food, plant, animal, place, or issue] mean to
me?

e What does it mean to us, or to others?

e What are the consequences of carrying on in this way in
relation to this [food, plant, animal, place, or issue]?

o Should we act differently, and if so how?
e How do we translate our values into effective action?

e Are our values themselves ready for change as a result of
what we now know or feel?

As has been stressed above, multidimensional literacy cannot
be effectively developed without good levels of both functional and
cultural literacy. Food, land, natural resources, and environmental
literacy rely on functional literacy because both debate and action
rely on information (content) and require cultural literacy not sim-
ply because the debate and action need to be grounded in an aware-
ness of the norms and values of our respective cultures. Informed
decision making (multidimensional literacy) about food, land, natu-
ral resources, and environmental change demands an understanding



of the norms and values (context) of the dominant culture and the
perspective of minority cultures as well as clear understanding of
the concepts and content.

CONCLUSION

Literacy in any subject is more than memorizing definitions of
a set of terms. Literacy is the continued acquisition of knowledge,
understanding, and skills that allow individuals to participate in
discussions of contemporary issues, gather valid information when
needed, and make informed personal and public decisions. Food,
land, natural resources, and environmental literacy by its very nature
implies science literacy, but mediated by cultural, social, and ethical
values.

Agriculture, food, land, natural resource, and environmental lit-
eracy for all learners is thought to be important based on the follow-
ing four basic attributes: (i) the interrelationships between natural
and social systems in the “harvest of products” from the land and
water for the benefit of humans; (ii) humankind’s dependence on
and intrinsic links to nature; (iii) the interface of technology and the
making of personal and public decisions; and (iv) the appropriate-
ness of topics to provide content, context, and concepts for “active
learning” across the disciplines for learners of all ages.

Science and technology have provided us the means to under-
stand agriculture, food, land, natural resources, and environmental
challenges. By demystifying the terminology and concepts of our
sciences we can build functional literacy with a new respect for and
understanding of the natural world. From the arts and the humani-
ties, geography, economics, and history we can achieve understand-
ing of the cultural literacy of the relationship humans have to food,
land, natural resources, and the environment.

Multidimensional literacy about food, land, natural resources,
and environment will be achieved when the informed person under-
stands the underlying scientific and technological principles, soci-
etal and institutional value systems, and the spiritual, aesthetic, ethi-
cal, and emotional responses and is able to ask the right questions.
Such a person can follow in the footsteps of Aldo Leopold (1947),
who noted:

I’'m trying to teach you that this alphabet of natural ob-
jects—soil, rivers, birds and beasts—spells out a story,
which he who runs may read, if he knows how. Once you
learn to read the land, I have no fear what you will do with
it. And I know the many pleasant things it will do to you.

We, as a populace, with the shift from agrarian to urban life styles
and fewer than 2% of the U.S. population currently engaged in pro-
ducing food and fiber, have lost multidimensional literacy—the abil-
ity to ‘read the land’ and the relationship of food, natural resources,
and environment. Without multidimensional literacy, which gives
meaning to concepts and the capacity to take informed and effec-
tive personal and public actions, the future of our food, land, natural
resources, and the environment and indeed all of life is insecure.
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