Studying the human—environment
phenomenon using the science

of complexity

The principal argument of the present article is that a new theoretical paradigm capable of facilitating the under-
standing of complex phenomena is necessary to study nursing's claim to its science as the science of unitary
human beings, or the integrality between humans and the environment. A research study of the complex human—
environment phenomenon illuminating a four-phase methodology is presented. It is argued that much can be
learned by the use of the science of complexity to integrate data gleanced from different approaches to knowledge
generation into a comprechensive understanding of the human being in the environment as a unified whole.
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HE USE OF RESEARCH METHODS

from different paradigms can contrib-
ute to greater understanding of complex
nursing phenomena. Nurses care for human
beings with health needs that become in-
creasingly complex through life in a con-
tinuously changing environment. The way
the human-environment phenomenon is
studied continues to be a dilemma for nurse
scientists.

In 1988, Moccia! challenged nurse re-
searchers engaged in the development of
nursing science to go beyond the technical
and to make choices that affirm both nurses
and those for whom they care. The debate
between quantitative and qualitative meth-
ods and the possibility of their combination
has raged with claims of their incommensu-
rability,? or the uncomparability of views of
reality, to a view of the combination as a
stimulus to insight into the whole.>* Coward®
considered that critical multiplism, the
thoughtful choice of multiple methods rel-
evant to the problem, was particularly appro-
priate for the contextual nature of nursing
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science. The dialectic model of inquiry was
identified as particularly useful for generat-
ing new knowledge of human-environment
interactions for nursing science.

The phenomena that nursing scientists
study arc complex. As Moccia' noted, ho-
listic human phenomena cannot be con-
trolled or predicted; they are experienced
and open to possibilities. But human behav-
ior has also been shown to include both
qualities. Control of some parts of the hu-
man-environment rclationship may give
greater assuredness of the outcome, but not
absolute certainty. Furthermore, the role of
the rescarcher in the interpretation of data
cannot be negated. The choices therefore
that Moccia' recommended to affirm both
nurses and clients must be guided by a reex-
amination of philosophies of science and
theories of complex systems as they apply to
the phenomenon of investigation. Nursing’s
research methods should be appropriate to
the patterning of our phenomena of study.

THE PHENOMENA OF STUDY

Human beings in the environment are a
central focus of nursing research. Rogers®
theorized that human beings and the envi-
ronment arc in continuous, mutual process.
Change in one is related to change in the
other. These changes are irreversible, and
the human being becomes increasingly com-
plex through life, manifesting patterns that
are not predictable. At times, the pattems
occurring in the human being living in the
environment may appear radically different
from previous pattecrns. As Newman’ sug-
gested, disharmony in the human energy
field may be scen clinically as dis-case.
Nurses caring for human beings frequently
feel their knowledgebasc is inadequate,

given the complexity of unique human be-
ings who are continuously changing in a di-
verse, changing environment. The art of cre-
ative nursing uses knowledge for human
service. This knowledge constitutes the sci-
ence of nursing and is generated through re-
search. Nurse scientists study phenomena
that display patterns that are deterministic or
stable (eg, chemical structure, family struc-
ture) or that change dramatically (eg, cancer
cell metastasis, response to aging, caring), as
well as certain critical points at which the
patterning of the phenomenon changes
unpredictably and with no apparent relation-
ship to previous patterning (eg, extreme
grief or depression). Yet, within this chaos, a
new and greater order may be found in which
new ways of looking at the parts and the
whole are utilized. A new way of being may
evolve that still encompasses the unique
patterning of the individual human beings
but in more complex patterns. Mapping of
these changing pattemns reveals the continu-
ously dynamic nature of a system of human
change and the self-organizing ability of the
integral human—environment process.

The way that human beings come to un-
derstand their environment begins with an
awareness of the whole, moves to a focus on
parts, and then returns to focus on the whole
with increasing understanding. Davidson®
found in 1988 that environment is first per-
ceived and described by subjects as a whole,
Awareness of specific manifestations of the
environment occurs as more specific infor-
mation is needed to understand and respond
in the environment. The unique pattcrn of
the individual filters and dialectically re-
flects upon the information to gain under-
standing not only of the environment but of
the self. Merleau-Ponty® considered that en-
vironment is the only place that people truly



know themselves. By uniquely living in the
environment, human beings learn about the
patterning of themselves and others.

Dialectical patterns, or movement be-
tween the opposing extremes about the mid-
point of a phenomenon, are fundamental to
an understanding of the environment and to
life. Oscillating cells, chemical reactions,
financial markets, and the human-environ-
ment relationship® all manifest swings above
and below a midpoint. Scldom actually in
equilibrium, they are dynamic. Dialectical
movement has also been used in philosophy
and science to further understanding. Wilson
and Fitzpatrick'® and Moccia" encouraged
the use of the dialectic to study complex,
relational, and dynamic worlds, such as the
human-environment relationship. From the
rescarch perspective, the boundaries of the
dialectical excursion, or the moving back
and forth among multiple sources of data,
enhance the researcher’s intuitive knowing
and sensc of the problem under study.
Through literature review, the researcher
broadens his or herexisting understanding of
the phenomenon. Reflection upon the data,
the literature, and previous research further
challenges the intuitions of the researcher
and strengthens the evolving strands of
sense-making in preparation for the conver-
sion to language. Through reconciliation of
dialectically opposed data comes a new un-
derstanding of a new possibility through a
transformative spiraling.!>1?

STUDYING THE PHENOMENA

In nursing science and practice, the need
for factual, quantitative, or objective knowl-
edge that provides a high degree of predict-
ability of outcome cannot be overlooked.
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Such information serves to guide interven-
tions and communicate to others—students,
clients and family—the how, what, and why
of the nursing process in giving care. Yet
much of the dynamic reality of living resides
in context and is best described and under-
stood through comparing and contrasting
varied data, examining critical points, and
searching for a higher order of the whole,
which is not easily seen but evolves from the
self-organizing power of the phenomenon
itself.

THE SCIENCE OF COMPLEXITY

From the current research into the physical
sciences of physics, chemistry, and math-
ematics have come new ways of describing
and understanding systems of such com-
plexity that they seem to exhibit no rational,
predictable behavior. The science of com-
plexity applies to a broad range of physical
systems that arc characterized by determin-
istic development with chaotic outcomes.
The current state of the system depends on
the previous state in a rigidly determined
way. And even though the system evolves in
adeterministic way, measurements made on
the system do not allow the prediction of its
state even moderately far into the future. The
system is characterized by nonlinearity, but
the measured values of the properties of a
system in a later state depend in a compli-
cated way on the measured values in an ear-
lier state.! In this instance, “complicated”
means something other than proportional to
or differing by a constant, or some combi-
nation of these two. It does not mean that the
system cannot be modeled by linear rela-
tions. In response to a stimulus from the
environment, systems close to instability
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develop fluctuations at a critical point,
which are amplified in a nonlinear manner to
give rise to a macroscopic order.

The science of complexity models a pat-
tern of evolving order that is relevant to nurs-
ing science. A deterministic history does not
bring about a predictable future, but rather a
possible future. By taking quantitative and
qualitative data, reflecting on them through a
dialectical process, and bringing in the self-
organizing filter of the researcher’s under-
standing in the hermencutic process, the re-
searcher can make critical choices that
facilitate leaps to greater understanding of
the order within the whole of the phenom-

enon. The process outlined here and used in
the study of the human-environment rela-
tionship depicted in Fig 1 elucidates a
method for studying complex nursing prob-
lems within this paradigm. This method for
the study of complex phenomena of human~—
environment integrality involves
e apprehension of the whole to determine
data needed,
e examination of the manifestations of
the whole collected as data,
o analysis of data according to the appro-
priate traditional paradigm,
e dialectical movement among the find-
ings,
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Fig 1. Methodological process for the study of the human-environment relationship.



e pattern identification among the data
across paradigms,

e application of boundaries of existing
understandings from data, literature re-
view, and so on,

e boundary crossing by reversing and
questioning,

o disengagement and enabling ideastobe
transformed into new pattems or cre-
ative insights of meaning-making,

e intuiting an understanding of the phe-
nomenon (unity of meaning), and

e communicating meaning through lan-
guage and practice to others.

CHOICE PATTERNS: A THEORY OF
THE HUMAN-ENVIRONMENT
RELATIONSHIP

The following is a research study of the
human—environment relationship that
evolved from the process as described with
supporting philosophical frameworks al-
ready common to nursing science. A meta-
phor of choice as the conductor of the sym-
phony was uscd to describe the insight,
following hermeneutical reflection, into the
importance of choice for human beings in
selecting patterns from the environment that
promote their unique well-being. The theory
incorporated the metaphor to explain the in-
tegral human-environment phenomenon,
viewing human beings as energy ficlds
whose life patterns sometimes looked like
chaos but actually contained great order
within, which was brought about through the
filter of their unique sclf-pattern. Through an
integral process with the environment, hu-
man beings increased the intensity of their
patterning, becoming more like themsclves
through life.
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For most people, the understanding
of a global phenomenon such as the
human—environment relationship is
a vague intuition.

The research® reported here used a four-
phase methodology incorporating both
quantitative and qualitative methods to
study the complex human—environment re-
lationship (Fig 1). The research question
was, “How does the integral human—envi-
ronment relationship facilitate the well-be-
ing of human beings as manifest in produc-
tivity and creativity?” For most people, the
understanding of a global phenomenon such
as the human-environment relationship is a
vague intuition. To guide nursing practice,
greater understanding of the complex hu-
man-environment relationship was sought
through the study of the manifestations of
the whole of the phenomenon—particularly,
of productivity and creativity. Productivity
was viewed as a variable that was more ame-
nable to quantitative analysis because it is
more outcome-oriented. In contrast, creativ-
ity is a more abstract concept that possesses
qualities of elusiveness and wholeness and
was viewed as more accessible through
qualitative methodology. The researcher’s
previous studies''¢ revealed nagging inad-
equacies with either the quantitative or the
qualitative method alone. On the one hand,
from a quantitative standpoint, the relation-
ships between variables were not statisti-
cally significant. Trying to identify cause-
and-effect relationships was difficult
because of the confounding influences of
other elements of the environment. On the
other hand, qualitative methods provided in-
sights but lacked specificity that could pro-
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vide recommendations for practice. Thus, it
seemed advisable to study the question using
both the quantitative and the qualitative
methods, but also with a philosophical ve-
hicle to facilitate movement from the parts to
understanding the whole.

DESIGN OF THE STUDY

The research began with methods to gather
data about the whole of the work environ-
ment and the general human—environment
relationship, and then it moved to the actual
collection of data about explicate manifesta-
tions of environment as they related to hu-
man manifestations, The process of data col-
lection is outlined here in a seemingly linear
fashion for purposcs of clarity, although it
was actually integrated with more than one
type of data collection occurring simulta-
neously. The phases of data generation in-
cluded

Phase 1. Participant observation of the

environmentand actionresearch,

Phase 2. Quantitative method: Causal

modeling,

Phase 3. Qualitative method: Phenom-

enology, and

Phase 4. Hermeneutical analysis of to-

tality of data.

Phase 1. Participant observation of the
environment and action research

In the first phase of the study, the re-
searcher observed 350 workers of an organi-
zation involved in designing and manu-
facturing computers. The occupational
environment was sclected to fulfill the
researcher’s desire to study the environment

as it related to greater human well-being.
Frequently, at least in nursing, environment
has becn studied only for its hazardous ef-
fects. Ways to use environment to facilitate
well-being have remained largely unex-
plored. An essentially well population was
selected for the research to evaluate their use
of environment to increase their productivity
and creativity, traits that are considered to be
manifestations of well-being in the human
cnergy field.

A perspective of the whole of the environ-
ment with the human beings functioning
within it was needed. Participant observa-
tion, as described by McCall and Simmons, "’
allowed the researcher to step back and ob-
serve the whole human-environment rela-
tionship of the setting and to focus on par-
ticular factors within the organization (eg,
measuring noise or checking lighting lev-
els). The researcher shifted several times
between active participation and observa-
tion. Action research!® provided the view of
the environment held by those living in it for
the purposes of creating practical change.
Six employee volunteers who wanted to cre-
ate a better work environment helped design
the questionnaire used in the quantitative
portion of the study and provided overall
guidance toward the aims they saw as im-
portant.

Phase 2. Quantitative method: Causal
modeling

Quantitative research methods were used
in this phase of the study to gain an objective
perspective on the existence and strength of
relationships and interrelationships among
key variables of the human—environment re-
lationship. Questions relating to the primary



areas of interest in the literature and theory
were incorporated into a 57-item question-
naire and given to the entire rescarch and
development population of 104 engineers
and computer scientists. Data from the 90
returned questionnaires were then factor-
analyzed and weighted® to determine the
optimal weights for questionnaire items in
creating four composite variables: Human—
Environment Interference, Choice, Well-
being, and Productivity. The hypothesized
relationships among the variables in the
model (Fig 2) were based on research and
theory from numcrous disciplines that ex-
amine the relationships between human be-
ings and the environment.

Analysis of the causal model of this study
was accomplished by the repeated applica-
tion of multiple regression analysis. The
level of significance for all the paths was set
at 0.05. Beta weights were calculated for
each dircct path of the model using the SPSS
advanced statistics guide' with direct and
indirect effects calculated. In this manner,
the complex interrelatedness among vari-
ables could be examined.

Human-Environment

Interference

—-—
Choice =~
X2

Well-
X
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Phase 3. Qualitative method:
Phenomenology

Phenomenology, or the study of the mean-
ing of the experience of the life-world (or
lived world) of experience as reported by
participants, guided the generation of quali-
tative data. Two questions were asked of 12
respondents in the phenomenological inter-
views: “What is the meaning of the human-—
environment relationship for people?”’ And,
“What are human-environment rclation-
ships like for people?” Participants directed
the interviews in the sense that the re-
scarcher, after the initial phenomenological
question, took her cues for subsequent inter-
view questions from the participants, while
holding preconceived knowledge of the
phenomenon in abeyance during the inter-
view process.

The taped interviews were transcribed as
text by the researcher to provide the founda-
tion for the reflective analysis of the data.
Thematic patterns or structures of experi-
ence emerged from the textual account of
participants who described themselves and

Being ————p Productivity
3 - X4

Fig 2. Cumulative causal model.
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their relationships to the environment.
Through repeated reading and reflection, the
meaning of the experiences emerged, and
the researcher gained a deeper understand-
ing or a unified meaning of the whole of the
described experiences.

Phase 4. Hermeneutical analysis of
totality of data

The findings from the three phases of data
collection were then reflected upon by a
hermeneutical method (the theory and prac-
tice of interpretation). The quantitative data
were compared with the qualitative data so
that a more global understanding of the uni-
tary phenomenon became visible and could
be communicated as patterns of the whole,
here termed metathemes.!” Hermeneutics
transcends different texts, such as quantita-
tive and qualitative resecarch data, so that
understanding through interpretation be-
comes possible.

The format used in the hermeneutic reflec-
tion is shown in the appendix. Quantitative
findings were separated from qualitative in
condensed scctions to allow appreciation of
the findings from each traditional paradigm
on the hypothesized relationship among
variables. Continued reflection upon the
quantitative and qualitative findings evolved
into five metathemes? to explicate linguis-
tically the knowledge gained of the emergent
whole. As did the hermeneutic process, the
metathemes became more concise and clear
toward the end of the detachment and en-
gagement processes.

A synthesis of the theories of hermeneu-
tics of Gadamer®' and Ricoeur® was used to
guide the reflective process. Although
Ricoeur accepted the ideas of Gadamer?' and

Heidegger®® about bringing one’s previous
understandings to the interpretation of a
phenomenon, he advocated an objective
distancing phase first. Following many na-
ive readings of the textual transcriptions, the
structural clements of the phenomenon were
examined. In the process of objectification
of language (distancing), judgment was
suspended as words that appeared in re-
spondents’ descriptions of their experience
were noted for strength (how often they ap-
peared within and among transcriptions) and
relationships (what other words were asso-
ciated with frequently occurring words). For
example, findings about the strength of the
path from Choice to Productivity in the
causal model stimulated careful examina-
tion of the qualitative data, including spe-
cific quotes that typified the common themes
expressed by many in the interviews. Choice
had been hypothesized to be negatively re-
lated to productivity. The Beta weight of this
path was —0.180 (p<0.09). When the medi-
ating effect of the positive relationship be-
tween Well-being and Productivity
(beta=0.330) was added to yield the total
effect of Choice on Productivity, the nega-
tive relationship decreased to —0.122. In the
phenomenological interviews, the impor-
tance of choice in human-environment re-
lationships became central to an under-
standing of the totality of the findings.

The strength of choice in the interviews
prompted greater searching to achieve the
best possible interpretation of the text (a
statement used by Gadamer®' in relation to
the ultimate result of the hermeneutic pro-
cess). People spoke of actively choosing en-
vironments outside work (eg, a natural out-
door environment or a highly ordered and
individualized home) that gave them energy



rather than draining it. Thus replenished,
they were able to be productive at work by
ignoring the interferences in their environ-
ment (eg, noise, frequent interruptions, un-
comfortable furniture). Those who accepted
their lack of choice and their incapacity to
change their environment were still able to
be productive because they flowed easily
with their environment, avoiding engage-
ment with energy-draining human interrup-
tions, noise, glare, disorder, and patterns per-
ceived as nonaesthetic. Energized by their
capacity to flow with patterns of their own
choosing outside the work environment that
facilitated their well-being, they could risk
engagement with the complexities of the
work environment, where choices may be
limited.

In this study, it became increasingly clear
that the manifestations of the human and
environmental fields were so interrelated
that it was difficult to talk about them sepa-
rately. It was difficult to avoid repetition in
presenting the findings. Material about one
variable was also relevant to discussion of
others. The human-environment relation-
ship truly was an integral phenomenon.

A redescription of life as metaphor
evolved from the hermeneutic reflection on
Choice as the Conductor of the Symphony.
The human being is aware of the environ-
ment as waves of varying frequency and
amplitude. Choice is a felt capacity within
the multidimensional human field that is
manifested as a knowingness influencing
environmental pattern selection. As mani-
fested awareness of the multidimensional
uniqueness of the human being, choice pat-
terning evolves from the intersecting of mul-
tiple wave forms reflecting the “infinite
now”* or being of the human field (life-pat-
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terning) and the potential future for becom-
ing (self-pattern).

USING COMPLEXITY TO BRING
ORDER TO MULTIPLE MODES OF
INQUIRY

The support for the use of several modes of
inquiry comes from the philosophical foun-
dations of science, and the model for imple-
mentation in resecarch is the science of
complexity. Both quantitative and qualita-
tive methods are important for studying
nursing problems, and the use of both in the
same study adds a richness beyond their sin-
gular contributions.

In the study reported here the researcher
used holographic theory,”? quantum me-
chanics and physics, chaos theory,* fractal
geometry,”” and Rogerian science® as expli-
cate knowledge that was interrelated in the
researcher’s mind as a pre-existent under-
standing?® of the complex human-environ-
ment relationship. Through openness and
weighing of counter ideas, a common state-
ment revealed as language emerged, closing
the gap between data (text) and the more
abstract thematic patterns identified by the
researcher. Through the combination of
structural analysis of the text and interpreta-
tion, a decper understanding of the meaning
of the total research emerged as a metaphor
to communicate the unity of meaning or es-
sence of the human-environment relation-
ship. This unity incorporated with the
researcher’s knowledge was developed sub-
sequently into a theory of the human-envi-
ronment relationship called “choice pat-
terns.”

By moving back and forth, employing the
use of a dialectical reflective process, first
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In the study reported here, previous
conclusions were negated when new
experience (from reflection on the
raw data) challenged the rationality
of that position.

between transcriptions and then between
patterns among the data, the researchers con-
sidered various possibilitics and sought the
best possibility of interpretation or interpre-
tive solution. The best possibility, as Ricoeur
said, is “a solution which can never be more
than a compromise.”?P3®) Reeder®® noted
that the understanding is not static but moves
in a spiral upward, using the dialectic to
create ever-changing understanding (Fig 1).
Experience changes our knowledge, and,
like life or chaotic dynamics, it is irrevers-
ible, nonlinear, and complex. Experience is
not new when it is seemingly repeated. In re-
experiencing, the “experiencing conscious-
ness has reversed its direction, that is, it has
turned back on itself.”?1® The experiencer
is experienced. He or she never has the same
experience again. In the study reported here,
previous conclusions were negated when
new experience (from reflection on the raw
data) challenged the rationality of that posi-
tion. Hegel?® conceived of experience as
skepticism in action. It is not possible to have
the same experience twice. According to
Hegel,? the “in-itsclfness” of an object can
be known only in the way it presents itself to
the experiencing consciousness. When an-
other object causes us to experience the
falsehood of the first, the new object con-
tains the truth conceming the old ones. This
is the dialectical experience. Unlike Hegel,
Gadamer®' saw the dialectic of experience as

resulting not in definitive knowledge, but in
an openness to experience. In a re-experi-
encing, a deepening of understanding oc-
curs. But Gadamer agreed that it is negativ-
ity that emerges in the relation between
experience and insight. Insight involves an
escape from something that has held us cap-
tive. Understanding is dynamic and emerges
through interpretation that arises out of the
movement from the question to the answer
and back again, with negativity creating the
critical points at which totally new paths
with radically different futures may begin.
As do the complex systems studied
through the science of complexity, many of
the problems studied in nursing exhibit de-
terministic development, with an unpredict-
able outcome that, superficially, may seem
to possess little order. The word ‘“chaos”
implies that some observation of a system
varies unpredictably. There may appear to
be no discernible regularity or order. In more
technical terms, it could be said that the cor-
relation in observations separated by space
or time appears to be limited.* Complex
systems exhibiting chaotic dynamics pos-
sess a kind of self-organization that emerges
from the assembly of their different parts and
from the contact with their extemnal envi-
ronment. Serra et al* listed certain funda-
mental conditions that seem to be needed for
the coherent energy of self-organization.
These four conditions are listed here and
related to the research process as a model for
the emergence of order from a multiple
method design:
1. The interaction between active atoms
(or the study of the parts), '
2. An extemal encrgy source (the re-
searcher) that excites the oscillators
(or dialectical concepts),



3. Boundary conditions (literature,
theory, preunderstandings) that sug-
gest a certain organization, and

4. An incessant “exploratory” activity
(dialectical or hermeneutical process)
of the possible configurations due to
fluctuations (eg, inconsistencies in the
data, unexpected findings).

Caring is the coherent “radiation” of nurs-
ing and the energy of nursing research. In
caring, nurses manifest the aesthetic values
of nursing and the affirmation of nurses and
clients. Caring provides the energy by which
order evolves out of disorder. In the caring
relationship, the goal is to enable the client to
evolve his or her own well-being. The agent
of change is the individual patient, but the
nurse participates in the change through the
human care process.?! Ray* used philo-
sophical analysis to gain deeper under-
standing of caring as the essential nature of
nursing manifested through co-presence and
love. The nurse in the caring relationship
flows with the clicnt to enhance the depth
and complexity of the understanding of
self—both the nurse’s and client’s sclves.
The self-pattern of the client functions as a
filter in the selection from the environment
of patterns that are harmonious with the
unique individuality of the client and that
promote the evolving self.® Nurse research-
ers demonstrate their caring through the
problems they choose to investigate. In re-
search, the scientist through caring brings
the energy that may allow insight into the
whole of the phenomenon by facilitating
harmony, critique, and the possibility of a
new order.

Whitehead wrote that “nature cannot be
divorced from its aesthetic values; and that
these values arise from the cumulation, in
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some sense, of the brooding presence of the
whole onto its various parts.’3%p8788) The
brooding presence moving among the data,
filtering through the intuition of the prob-
lem, and caring enough to keep going
through the black moments of self-doubt and
disillusionment with the method, theories,
and philosophy of science promotes under-
standing. “One all-pervasive fact, inherent
in the very character of what is real, is the
transition of things, the passage from one to
another.”¥®% Whitehead viewed this transi-
tion not as a linear procession of discrete
entities, but rather as our first choice fading
by transition beyond itself and finally
emerging into the “actuality of something.”

The movement horizontally between
quantitative data picces and qualitative data
pieces related to the same concepts evolves a
vertical spiraling movement toward greater
understanding (Fig 1). The disorder or noise
of the “exploratory” activity functions in
creating organization and order. Prigogine
and Stengers* observed that open systcms
are able to “dump” their disorder into the
environment to develop a new order. In these
dissipative structures, the new pattern is
more complex and the change exhibits mani-
festations that are irreversible.

Van Foerster® observed that self-organiz-
ing systems could not exist unless they were
in close contact with an environment that
possessed available energy and order. In
developing understanding of a problem
through the collection of mounds of data,
order must be brought to the task. Thus, the
nurse researcher operates as a filter, using
her apprehension of the phenomenon and her
genuine caring about the topic to provide
some boundaries for the evolution of under-
standing.
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Understanding is communicated through
language. Language is the ground, the be-
liefs that stand fast for all members of that
culture.* Gadamer considered language the
creative power that could “make this fluid
whole.”2®¥® In verbalizing the findings of
nursing research, the goals are to convey a
sense of the whole and to describe those
manifestations and their relatedness that
may cnable another to understand and put
our recommendations into practice.

What works in the nursing world will be
used and kept. It will become part of the
foundation upon which decisions are
made.* There is no way of proving any right
answer to all rational people. There is a shift
from truth to adequacy as determined
through practical reasoning and argumenta-
tion, Termed *“assertoric knowledge” by
Polkinghorne,* negotiation, reciprocity, and
empowerment of the community can drive
change in the practical arena. We can col-
laborate in practice without agreement. The
goal may be debate of high quality through
“reflective dialogical communities,””*®®% ag
suggested by Ray, so that nurses are choos-
ing the paradigms and research methods that
will develop the science of the art of nursing.

Neither the quantitative nor the qualitative
paradigm is absolute truth. It is necessary to
question ideas from both of these artificially
constructed rcalms. There is nothing sacred
about the rules and categories that have been
constructed, although they have been
viewed as such. They are human creations
and may have served well the historical pe-
riod in which they emerged. As we move
into anincreasingly complex world, we must
not be afraid of questioning accepted truths
and of selecting ideas that, when combined

with others, contribute to their rationality.
The true test is how well they facilitate our
understanding and practice. Kuhn*® con-
cluded, after studying the advancement of
science, that the notable difference in a new
paradigm is that it can solve the problems
that led the old one to a crisis. It permits the
prediction of phenomena that were unsus-
pected under the older one. In actuality, the
decision to adopt a new paradigm is often
based on faith. Those who embrace it must
believe that it has the ability to succeed in
dealing with many large problems ahead.

By comparing and contrasting data,
searching for patterns and examining excep-
tions, we may gain new insights and previ-
ously unanticipated understandings. Im-
mersed in the literature about a phenomenon
with pre-existent understanding of its com-
plexity developed through knowing and
acting, the researcher can identify the re-
search methods that are most likely to con-
tribute new knowledge. By moving beyond a
focus on the differences in methods, reflec-
tion on what is known and practiced about a
phenomenon may emerge as the means to
leap beyond the limitations of methods. In a
spiraling process toward greater understand-
ing, we may leamn in the research process to
tolerate paradox and ambiguity and to value
complexity and chaos, which are authentic
in human existence, as the unique phenom-
ena of nursing, Guided by the science of
complexity, multiple modes of inquiry can
be used to make significant contributions to
nursing science, to improve the problem-
solving ability of thcories, and to enable
nurses to create caring environments that
affirm both nurses and those for whom they
care.
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