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Abstract

Integrative complexity is a measure of how complexly
people think about an issue. A newly developed integrative
complexity scale was applied in a study of perceptions of
wildfire management. We explored the relationship between
value-laden basic beliefs and attitudes, and integrative com-
plexity’s role as a moderator between them. The study data
came from residents along the front range of Colorado, the
Chicago metropolitan area, and Southern Illinois. While in-
tegrative complexity toward prescribed burning was not di-
rectly related to value-laden basic beliefs about prescribed
burning, it was related to the direction and extremity with
which people held attitudes toward prescribed burning. Also,
the level of integrative complexity toward wildfire manage-
ment moderated the relationship between value-laden basic
beliefs and attitudes. Understanding the complexity with
which people think about natural resource management is-
sues such as prescribed burning can contribute to greater un-
derstanding of public perceptions regarding natural resource
management strategies and policies. Additional information
is also provided to guide further use and development of the
instrument.

Keywords: integrative complexity, cognitive hierarchy,
wildfire management

Introduction

Wildland fire provides essential ecosystem functions
such as fuel reduction, regeneration of vegetation, forest re-
production, elimination of disease and insect threats, and im-
provements to wildlife habitat. Along with these benefits,
wildland fire can threaten private property in the wildland-
uban interface, natural resource harvests, air quality, and

scenic beauty. The trade-off between wildland fire benefits
and impacts complicates its management and leads to differ-
ences in public beliefs toward fire management techniques.

Due to extensive fire suppression on public lands in the
past, high fuel loads and severe wildfire conditions exist in
many forested areas throughout the U.S. Major fire events
within the past decade have been particularly costly and
threatening to human lives (Pyne 2001). Land management
agencies realize that fuel reduction is necessary, and suggest
several management techniques to help lower the risk of
wildfire and attain a more sustainable fire regime (USDA
Forest Service fire policy report 2008).

One approach to managing forests is prescribed burning
(more recently referred to as management ignited fire). Our
description of prescribed burning guided individuals’ re-
sponses in this study and was defined as fire applied to a spe-
cific land area under selected weather conditions to accom-
plish predetermined, well-defined management objectives
(USDA Forest Service fire policy report 2008). These objec-
tives focus primarily on reintroducing the historical benefits
of a natural fire regime to forests and other natural areas.
However, the public has concerns with the potential negative
outcomes of prescribed burning. The dangers associated with
prescribed burns going awry has troubled some communities
and groups dependent upon and in proximity of forested
areas. As a result, public perceptions of fire management
have become an important consideration for agencies charged
with managing areas susceptible to wildland fires (Clute
2001).

Understanding the public’s perceptions of wildland fire
management can (a) help agencies recognize when policies
might be supported by the public, (b) alert agencies when
policies may run into public opposition, and (c) help agencies
develop information campaigns designed to garner public
support for potentially controversial strategies. With public
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support, agencies could manage more efficiently, spending
time and money on resources, as opposed to legal battles and
policy adjustments.

Past Research about Public Perceptions of
Wildfire Management

Research conducted since the 1970s has suggested that
public perceptions of wildfire management are complex.
Stankey (1976) showed that people with greater knowledge
about fire and its role in forest ecology were more likely to
support less fire suppression activity. This was a notable,
though slight, change in public perceptions from the support
for putting fires out resulting from years of fire suppression
messaging by the Forest Service (Stankey 1976).

Folkman (1979) found that 75% of respondents agreed
that naturally ignited fires should not be allowed to burn even
if they did not endanger human life or property. Ironically,
over half the respondents also agreed that occasional fires
were an important part of ecosystem renewal. Rauw (1980)
revealed that 70% of the visitors to Olympic National Park
could define the practice of prescribed burning and also un-
derstood the beneficial effects of fire, yet almost 65% of
these same respondents wanted fires controlled at all costs.
These studies suggest that while most of the public recog-
nized the role of fire in ecosystems, the negative potential
outcomes of fire overrode these benefits.

Later studies revealed increasing public support toward
prescribed burning. Zwolinski et al (1982) found that 84% of
respondents had heard of prescribed burning of which 80%
supported its use. Patton and Oliver (1985) found that not a
single visitor to the Frank Church River of No Return Wilder-
ness preferred suppression-only wildland fire policy, and Mc-
Cool and Stankey (1986) determined 70% of respondents
supported the let burn policy in wilderness areas.

Research in the 1980s also focused on influencing pub-
lic perceptions of wildland fire management. Taylor and
Daniel (1984) suggested that education about aesthetic im-
pacts can increase public acceptance of particular fire man-
agement strategies. Shelby and Speaker (1990) found that
among other factors, it was the success of prescribed burning
campaigns that contributed to the public’s acceptance of pre-
scribed burning.

Manfredo et al. (1990) expanded the research on percep-
tions of wildland fire management by not only exploring the
public’s attitudes toward the National Park Service’s con-
trolled burn policy, but also beliefs about the outcome of the
policy. Shortly after the Yellowstone fires of 1988, they
found that more people supported controlled burning than op-
posed it (55% versus 41% in the West; 48% versus 45% na-
tionally). Suggesting that an individual’s attitudes toward a

controlled burn policy were likely influenced by their beliefs
about the outcomes of the policy, they found that supporters
were most likely to believe that following such a policy im-
proves wildlife conditions and allows natural events to occur.
On the other hand, opponents believed that following a con-
trolled burn policy destroys natural settings and scenery, and
allows fires to get out of control. The researchers concluded
that influencing beliefs and knowledge about burn policies
will likely alter attitudes toward and acceptance of such poli-
cies.

Loomis et al. (2001) suggested that information would
increase an individual’s knowledge and also their tolerance of
the use of prescribed fire as a wildfire management tool. In
a panel research study, Shindler and Toman (2003) found that
over the four-year period between 1996 and 2000, support for
prescribed burning activities in the Blue Mountains remained
constant. Monroe et al. (2006) note that there are unique dif-
ferences in the beliefs toward fire management among inter-
face residents, and that they will act and react differently to
the same information. Toman and Shindler (2006) offer prin-
ciples for effective communication to stakeholders on wild-
land fire management. They note that individuals progress
through various stages in decision-making of whether to ac-
cept or reject a fire management plan. Knotek (2006) found
that public decisions about fire are directly influenced by
their cognitive disposition, which reflects human values (en-
during beliefs), value orientations, attitudes, norms and be-
havioral intentions. Carroll et al. (2007) present a conceptual
model for fire treatment dilemmas, which is quite complex.
This conceptual model has 16 issues presented, all to try and
capture the “complexities and dilemmas associated with
each” fire management strategy (prescribed fire, mechanical
thinning, and no-treatment). It is clear that the public’s be-
liefs about wildland fire management are a key element to un-
derstanding and perhaps influencing their acceptance of fire
management strategies.

Limitations of Current Attitude and Belief
Research Regarding Prescribed Burns

A limitation of much of the research on perceptions of
wildland fire is the lack of a theoretical framework (Manfre-
do et al. 1990; Bright et al. 2007). Most research has de-
scribed attitudes and beliefs toward fire management without
exploring the theoretical relationships among beliefs, atti-
tudes, and values. Winter et al. (2002) utilized the Theory of
Reasoned Action (Ajzen and Fishbein 1980) to identify fac-
tors that related to acceptability of fuel management ap-
proaches among communities in the wildland urban interface,
but did not specifically test the relationships between atti-
tudes and values. A second limitation is the narrowness with
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which exploration of beliefs has occurred. Merely uncover-
ing what attitudes and beliefs people hold about wildfire and
its management falls short of understanding sow people think
about issues surrounding wildfire management. Carroll et al.
(2007) have uncovered 16 dilemmas associated with fire
treatment in the northwest, and conclude that the most pro-
ductive approach to fire management would be one that takes
into account both human values and scientific knowledge.
One way of understanding how people think about an issue
such as wildland fire management is through the concept of
integrative complexity (Tetlock 1989). Integrative complexi-
ty can attune managers to how complexly various stakehold-
ers are thinking about issues such as fire management and
then guide information dissemination accordingly.

Defining Integrative Complexity

Integrative complexity (Suedfeld et al. 1996; Tetlock
1989) is a protocol for measuring how complexly people
think about an issue. It focuses on the structure of thoughts,
or beliefs, a person has about an issue rather than the content
of those beliefs (Bright and Barro 2000) and consists of two
components: differentiation and integration. Differentiation
is a person’s recognition of two or more sides or dimensions
to an issue (Bright and Barro 2000; Tetlock 1989). Someone
who sees one side of an issue exhibits low differentiation,
while one who sees two sides (i.e., accepts two alternate sides
to a topic) shows higher differentiation, and someone who
sees three or more dimensions exhibits even higher differen-
tiation (Bright and Barro 2000; Tetlock 1989).

Integration measures the recognition of complex connec-
tions among different dimensions of an issue (Bright and
Barro 2000; Tetlock 1989). Consider an individual who sup-
ports closing logging roads in a National Forest. The reason
for this person’s support for closing logging roads may be to
protect an endangered wildlife species. However, this person
may also believe, on the other hand, that species protection
will negatively impact the local economy unless the region
can enhance tourism opportunities. This person may hold
these two different beliefs with similar certainty. This reflects
relatively high integration of diverse beliefs and makes intu-
itive sense since as a person learns more about an attitude ob-
ject, they are more likely to encounter conflicts between their
values (Brunson and Steel 1996). This study explored the re-
lationship of integrative complexity about prescribed burning
with traditional measures of public perceptions of the issue.
In addition, the study explored the extent to which a person’s
broad values regarding an issue influence his or her attitudes
toward specific management techniques, such as prescribed
burning, and whether the strength of the value-attitude rela-
tionship depends on whether the person has high or low inte-

grative complexity regarding the management issue. The con-
ceptual framework driving this study is the value—attitude (or
cognitive) hierarchy (Homer and Kahle 1986).

Conceptual Framework

The conceptual framework for this study is based on the
cognitive hierarchy (Homer and Kahle 1986). This model
predicts that basic value-laden beliefs toward wildfire man-
agement will influence a person’s attitude toward prescribed
burning. In addition, we explored the extent to which the
strength of the value (as measured by basic beliefs)-attitude
relationship will be moderated by, or depend on, the level of
integrative complexity an individual exhibits about pre-
scribed burning as a management tool.

Cognitive Hierarchy

The cognitive hierarchy has been used in many social
science and natural resource contexts, such as determining
and measuring wildlife values (Fulton et al. 1996) and pre-
dicting wildland preservation voting intentions (Vaske and
Donnelly 1999). It suggests that values are a precursor of
(and therefore influence) attitudes (Fulton et al. 1996; Vaske
and Donnelly 1999). A value can be defined as an enduring
belief that a specific mode of conduct is personally or social-
ly preferable to an opposite or converse mode of conduct or
end state of existence (Rokeach 1973). Fundamental values
guide perceptions of what we believe to be true about the
world, and are the basis of attitudes and behaviors. Howev-
er, fundamental values are ineffective predictors of behavior
because a) they are too general in nature to apply consistent-
ly across a population to specific objects and issues, b) there
are relatively few of them, and c) they tend to remain consis-
tent within a culture (Fulton et al. 1996).

Closely related to fundamental values are basic beliefs;
value-laden beliefs that people hold about a particular issue
or object. Basic beliefs can be viewed as the beginning of the
application of fundamental values to more specific issues and
are more predictive of attitudes toward specific behaviors and
objects than are fundamental values (Fulton et al. 1996). An
attitude is a cognitive tendency to respond either favorably or
unfavorably toward a specific object or behavior (Eagly and
Chaiken 1993).

Integrative complexity has been found to be related sep-
arately to both values and attitudes. High levels of integra-
tive complexity are related to greater inclusion of fundamen-
tal values in guiding one’s thought about an issue (Tetlock
1989). Regarding attitudes, more moderate attitudes are
linked to higher levels of integrative complexity. For exam-
ple, de Vries and Walker (1987) found that moderate attitudes
toward capital punishment were accompanied by higher inte-
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grative complexity of thought about the issue than were ex-
treme attitudes. Bright and Barro (2000) found that moder-
ate attitudes toward the Endangered Species Act were char-
acterized by high levels of integrative complexity regarding
the protection of endangered species. Both sets of re-
searchers noted that it is not the attitude direction, but the ex-
tremity (i.e., the intensity with which one holds an attitude)
that has a measurable and predictable relationship with inte-
grative complexity. Considering the relationships among val-
ues and attitudes expressed by the cognitive hierarchy and the
apparent relationship of integrative complexity with both val-
ues and attitudes, it follows that a person’s level of integrative
complexity may influence, or moderate, the value-attitude re-
lationship.

Goals and Objectives

This study examined the impact of complex thinking on
value-laden basic beliefs, attitudes toward one wildland fire
management technique, specifically prescribed burning, and
the relationship between them. To achieve this goal, specific
objectives were identified.

Objective 1: To determine if the integrative complexity
about prescribed burning is related to basic
value-laden beliefs about wildfire and its man-
agement.

Objective 2: To determine if positive attitudes toward pre-
scribed burning are characterized by different
levels of integrative complexity than negative
attitudes.

Objective 3: To determine if extreme attitudes toward pre-
scribed burning are characterized by different
levels of integrative complexity than moderate
attitudes.

Objective 4: To determine if the relationship between value-
laden basic beliefs about wildland fire manage-
ment and attitudes toward prescribed burning
are moderated by the level of integrative com-
plexity.

Methods

Sampling and Administration

In consultation with USDA Forest Service personnel,
three strata were chosen based on proximity to, and experi-
ence with, wildfire. The study population consisted of resi-
dents who live close to forested areas that had experienced
frequent wildfire (front range, CO), residents who live close
to forested areas but have experienced relatively little wild-
fire (southern Illinois), and residents of an urban area who do
not live near a wildland/urban interface (Chicago, IL). For
each strata, 1,000 names and addresses were obtained from

Survey Sampling, International, yielding a random sample of
3,000 households. Introductory postcards alerted potential
respondents that there would be a questionnaire arriving
shortly. Seven days later, the questionnaires were mailed to
each household including an introductory letter and a postage
paid return envelope. Ten days later, a postcard reminder was
sent to thank those who returned a questionnaire and remind
non-respondents to please do so. Two weeks later, a ques-
tionnaire, cover letter, and postage paid return envelope were
mailed to households who had not responded. To test for
nonresponse bias, a 2-page version of the questionnaire was
sent to a random sample of 500 non-respondent households.
The nonresponse questionnaire contained measures of atti-
tude toward prescribed burning and demographics.

Measurement of Factors

Items measuring basic beliefs about wildland fire man-
agement reflected value-laden perceptions related to Freedom
to build in the wildland urban interface, Responsibility of
agencies’/homeowners, Trust in the government agency, and
tenability of Artificial Manipulation in forests. These items
were adapted from a previous study that investigated the pub-
lic’s basic beliefs about wildfire and management techniques
(Bright et al. 2004), and have been applied in a number of
other studies on wildland fire management (Bright and Burtz
2006; Bright et al. 2007; Kneeshaw et al. 2004). Basic beliefs
were measured using a 7-point scale ranging from “strongly
disagree” to “strongly agree”. Indices for the basic belief di-
mensions were created from the items pending adequate reli-
ability.

Integrative complexity about prescribed fire was mea-
sured with a newly-developed scale designed to measure both
aspects of integrative complexity, differentiation and integra-
tion (Carroll and Bright in press). First, in an open-ended
format, respondents were asked to list any arguments they be-
lieved are supportive of prescribed burning (“pro” arguments)
and those they believed were against prescribed burning
(“con” arguments). Next, respondents indicated the strength
of each argument on a 7-point fixed scale from “extremely
weak” to “extremely strong” (see Figure 1 for the format of
this question on the survey). To measure differentiation, the
number of “pro” arguments and “con” arguments were count-
ed. The lower of the two was divided by the higher of the two
to arrive at a differentiation score between 0 and 1. For ex-
ample, if a respondent listed 5 “pro” arguments and 2 “con”
arguments, differentiation was measured as 2 + 5 = 40. A
score of 0 reflected no differentiation, while a score of 1 re-
flected the highest differentiation.

To calculate integration, the mean strength of both “pro”
and “con” arguments regarding prescribed burning were cal-
culated. As with differentiation, the lower mean was divided
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Section IB. Beliefs about Prescribed Burning. In this section we are going 1o ask you to list arguments both FOR and AGAINST prescribed burning.

Prescribed burning is a fire policy alternative that involves the intentional lighting of fire by forest managers. It is used in specific locations in the forest and under
selected weather conditions. The purpose of prescribed burning is to decrease the likelihood of large, potentially uncontrollable wildfire by systematically burning off
excess vegetation in a forest.

e Incolumn A please list any arguments for (Part 1) or (Part 2) prescribed bumning, Please list as many as you can.

For example: Ifyou were responding to an issue such as wolf reintroduction to Colorado, for arguments for you might respond, “wolves improve
tourism” and “wolves would balance deer and elk populations”. For arguments against you might respond, “wolves attack livestock” and
“wolves put pets and children in danger”.

¢ Incolumn B, Indicate how WEAK or STRONG you think each argument you listed is. Circle the number that represents your response.

COLUMN A

COLUMN B

Part I: Arguments FOR prescribed burning (LIST AS MANY AS YOU CAN)

| Extremely

Moderately
Weak Weal

Slightly  Neutral or
Weak __ No Opinion

Slightly  Moderately
Strong ___ Strong

Extremely
Strong

7.

8.

Part 2: Arguments AGAINST prescribed burning (LIST AS MANY AS YOU CAN)
1.

2.

3.

4.

1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7

Figure 1. Integrative Complexity Scale Measurement Instrument?

by the higher mean to arrive at an integration score between
0 and 1. For example, if the mean strength for the 5 “pro” ar-
guments was 2.5 (out of 7) and the mean strength of the 2
“con” arguments was 3.8, integration was measured as 2.5 +
3.8 = .65. The lowest integration, approaching 0, occurs
where there is a large difference in the perceived strength of
arguments for and against. The highest integration score, 1,
reflects the situation where there is no difference in the
strengths of pro and con arguments.

The overall integrative complexity score was calculated
as the product of the differentiation and the integration
scores. This calculation would again yield a value between 0
and 1. Carrying the previous example forward, an individual
with a differentiation score of .40 and an integration score of
.65 would have an overall integrative complexity score of .26.
This scale went through a series of developments, tests, and
revisions, and the final results showed a Pearson correlation
of .81, p <.01, between traditional measurement methods and
the scale. For a complete description of the development and
validation of this scale, see Carroll and Bright (in press).

Attitude toward prescribed burning was measured using

three survey items. Respondents were asked if they thought
prescribed burning and mechanical thinning were extreme-
ly/moderately/slightly foolish or wise, ineffective or effec-
tive, and harmful or beneficial. Each of these three items
were measured using a 7-point Likert-type scale. Attitude to-
ward prescribed burning was the mean of the three items,
pending adequate reliability.

Analysis

Objective 1 examined if integrative complexity about
prescribed burning is related to basic beliefs about wildfire
management. Using Pearson’s correlations, the relationships
between integrative complexity scores and each basic belief
index of freedom, trust in government, responsibility, and ar-
tificial manipulation were examined.

Objective 2 explored if people with positive attitudes to-
ward prescribed burning had different integrative complexity
than those with negative attitudes. Based on the attitude
index created from three attitude items, subjects were split
into two groups; a positive attitude group (mean >4 on a 7-
point scale) and a negative attitude group (mean < 4 on a 7-
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point scale). Independent samples t-tests compared the level
of integrative complexity between these attitudinal groups.

Objective 3 explored whether people with extreme atti-
tudes toward prescribed burning have different levels of inte-
grative complexity than those with moderate attitudes. Ex-
tremity of attitudes in this study were based on the placement
of an individual along the attitude scale, not relative to the at-
titudes of other respondents. Therefore, respondents with an
attitude score = 6 or < 2 (on a 7-point scale) were placed in
the extreme attitude groups. Those with scores between 2
and 6 (on a 7-point scale) were placed in the moderate group.
Independent samples t-tests compared the level of integrative
complexity between respondents with extreme versus moder-
ate attitudes toward prescribed burning.

Objective 4 explored the moderating effects of integra-
tive complexity on the relationship between value-laden basic
beliefs about wildland fire management and attitude toward
prescribed burning. Moderation analysis (Baron and Kenny
1986) was conducted separately for each basic belief dimen-
sion and requires two regressions for each analysis. First, at-
titude toward prescribed burning was regressed on a dimen-
sion of basic beliefs and the integrative complexity score.
Second, attitude was regressed on a dimension of basic be-
liefs, integrative complexity, and a multiplicative interaction
of these two independent variables. If, in the second regres-
sion, the betas for the main effects of the independent vari-
able change, and the interaction term is significant, modera-
tion has occurred. In practical terms, significant moderation
means that the strength of the relationship between basic be-
liefs about wildland fire management and attitude toward pre-
scribed burning is different for respondents with high inte-
grative complexity than it is for those with low integrative
complexity. Table 1 summarizes this analysis framework.

For those analyses that showed moderation, additional
regressions were run in order to determine the nature of the
moderation. First, a high integrative complexity group (inte-
grative complexity > .5) and a low integrative complexity
group (integrative complexity <= .5) were created. Second,
attitude toward prescribed burning was regressed on the rele-
vant basic belief dimensions for each integrative complexity
group. The R2 and beta coefficients were compared across
the integrative complexity groups to provide the descriptive
information about the nature of the moderation.

Results

Of the 3,000 questionnaires sent to the three different
study strata, 2,500 were deliverable, and 468 were returned,
for a response rate of 19%. To test for nonresponse, a short-
ened 1-page survey was mailed to a random sample of 500
non-respondents, of which 207 (41%) were returned. This

Table 1. Moderation analysis framework of integrative complexi-
ty (IC) on basic belief dimension-attitude relationship

Regression 11 Regression 22
Independent Variables Independent Variables
Analysis 1: * Freedom * Freedom
«IC «IC
* Freedom * IC
Analysis 2: * Responsibility * Responsibility
+IC «IC
* Responsibility * IC
Analysis 3: * Trust * Trust
«IC «IC
* Trust * IC
Analysis 4: * Artificial manipulation * Artificial manipulation

o IC o IC
* Artificial manipulation * IC

I'Regression 1 focuses on the main effects of each basic belief dimension and
integrative complexity on attitude toward prescribed burning.

2 Regression 2 adds a multiplicative interaction term based on the basic belief
dimension and integrative complexity. Attitude toward prescribed burning is
regressed on the three independent variables.

See Baron and Kenny (1986) for a detailed discussion of moderation analysis.

survey included the three attitude toward prescribed burning
items and socio-demographic variables of age, gender, and
residence in relation to distance from a forest. There was a
statistically significant but non-substantive difference be-
tween respondents and non-respondents in their attitude to-
ward prescribed burning (m = 5.39 vs. 5.15, t = 2.04, p =
.042). There were no differences between respondents and
non-respondents in age (t = .718, p = .473), gender (Phi =
041, p = 290), and distance of residence from a forest
(Cramer’s V =.098, p = .290).

Reliability of Study Indices

The basic belief indices were constructed using the items
developed and validated in previous research (Bright et al.
2004; Bright and Burtz 2006; Bright et al. 2007; Kneeshaw et
al. 2002), and have been applied in a number of other studies
on wildland fire management. All indices had adequate
Cronbach’s alphas; Freedom (? = .84), trust in Government (?
= .87), Responsibility (? = .76), and Artificial Manipulation
(7 =.72). Attitude toward prescribed burning was also reli-
able (? = .89).

Relationship between Basic Beliefs and Integrative
Complexity

Objective 1 was to determine if the level of a respon-
dent’s integrative complexity about prescribed burning was
related to their basic beliefs. No significant relationships
were found between basic belief dimensions and integrative
complexity (Table 2).
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Table 2. Relationship between integrative complexity and basic
belief dimensions: Pearson’s correlations

Basic Belief Dimension Integrative Complexity p-value
Freedom .056 409
Trust in government -.003 .969
Responsibility -.095 .165
Artificial manipulation 02 767

Integrative Complexity and Attitude Direction

Objective 2 was to determine if respondents with posi-
tive attitudes toward prescribed burning had different levels
of integrative complexity than respondents with negative atti-
tudes. Previously, attitude direction was independent of inte-
grative complexity (e.g., Bright and Barro 2000; de Vries and
Walker 1987). In this study, individuals with positive atti-
tudes toward prescribed burning showed significantly higher
integrative complexity than those with negative attitudes
(Table 3).

Table 3. Comparison of integrative complexity (IC) between
positive and negative attitude groups: Independent samples T-tests

Standard

n  MeanIC Deviation t-value p-value
Attitude Direction
Positive Attitude 166 46 40 322 p<.01
Negative Attitude 34 25 34
Attitude Extremity
Moderate Attitude 116 49 37 1.95 .05
Extreme Attitude 100 38 42

Integrative Complexity and Attitude Extremity

Objective 3 was to determine if respondents with ex-
treme attitudes toward prescribed burning had different levels
of integrative complexity than respondents with moderate at-
titudes. Past research has shown high integrative complexity
to be related to moderate attitudes, while lower levels of in-
tegrative complexity were related to more extreme attitudes
(Bright and Barro 2000; de Vries and Walker 1987). Re-
spondents with moderate attitudes toward prescribed burning
showed significantly higher levels of integrative complexity
than those with extreme attitudes (Table 3).

Moderating Effects of Integrative Complexity on
Basic Belief-Attitude Relationship

Objective 4 was to determine the moderating effects of
complex thinking on the relationships between basic beliefs
and attitudes toward prescribed burning. Of the four moder-
ation analyses, moderation occurred in three of the four cases
(Table 4). The basic belief indices of “freedom”, “trust in

government”, and “artificial manipulation” had betas for the
two predictors which increased, and betas for the interaction
which were significant at p < .05, though the variance ex-
plained by the model was low. The criteria for moderation
according to Baron and Kenny (1986) was met, and indicates
that integrative complexity may function as a moderator for
the value-laden basic belief-attitude relationship for these di-
mensions. The relationship between “responsibility” and at-
titude toward prescribed burning was not moderated by inte-
grative complexity.

Table 4. Regression analyses for the moderating effects of
integrative complexity on the basic belief-attitude relationship:
Study objective 4

Dependent Variables in Regression

Independent Variables Attitude: Prescribed Burning
Regression 1 Regression 2

Freedom .08 -17
Integrative Complexity (IC) .08 - 46%
Freedom*IC .65%
R? 013 052
Trust in government 38% 56%
Integrative Complexity (IC) .09 .92%*
Trust in government*IC -.88%*
R? .143 .195
Responsibility -.029 -.08
Integrative Complexity (IC) .08 -17
Responsibility*IC .025
R? .008 .024
Artificial manipulation 36% AT
Integrative Complexity (IC) .08 59%
Artificial manipulation*IC -.54%
R? 135 152

*indicates significance at p<.05
Note: None of the independent variables showed a Pearson’s correlation >
.095, therefore multi-colinearity issues were of no concern for these analyses.

Table 5 presents analysis to examine the nature of the
moderating effects of integrative complexity. The high and
low integrative complexity groups were compared on the re-
lationship between basic belief and attitude. Artificial ma-

Table 5. Comparison of high and low integrative complexity on
basic belief-attitude relationship: Study objective 4

Integrative Complexity Group

Low High
Basic Belief Dimension R? B R? B
Freedom 3% -.06 11.8% 34+
Trust in government 23% A8% 1.4% 12
Artificial manipulation 17.2% A2% 4.5% 21%

*indicates significance at p<.05
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nipulation and trust in government both explained more of
the variance in attitude toward prescribed burning for the low
integrative complexity group (23.0 % and 17.2% respective-
ly) than for the high integrative complexity group (1.4% and
4.5% respectively). The reverse was the case for the effect of
freedom on attitude toward prescribed burning.

Discussion

Integrative complexity is a construct focused on how
people think about issues such as prescribed burning in addi-
tion to the content of the beliefs they hold. This study exam-
ined how integrative complexity toward prescribed burning
related to the values one holds and characteristics of one’s
summary attitude toward the issue as well as how the com-
plexity with which one considers an issue such as prescribed
burning influences the connection between one’s values and
attitudes.

The Relationship of Integrative Complexity with
Values and Attitudes

Results were consistent with past research that failed to
find a relationship between the values one holds and how
complexly he or she thinks about an issue (Bright and Barro
2000). Values, and the beliefs that give meaning to these val-
ues, begin forming early in an individual’s life (Fulton et al.
1996) while cognitive style such as complexity of thinking is
most likely developed later in life (Hashway 1998) and may
be situational. While a person with high integrative com-
plexity toward an issue would likely access his or her broad
values in thinking about the issue, the direction of those val-
ues in relation to the issue (that is, if they support or oppose
the general premise of the issue) would not be a correlate of
how complexly they think about an issue. That is, someone
who strongly believes in protecting natural areas from human
development and keeping them as natural as possible would
not necessarily think more or less complexly about pre-
scribed burning than someone who believes that natural areas
should be developed for the betterment of human kind.
Given the specific, and situational nature of prescribed burn-
ing in people’s lives, it is likely that factors such as previous
experience with fire may impact their thinking as much or
more than values.

Previous research has not found a relationship between
attitude direction and integrative complexity, however in this
study, people with positive attitudes towards prescribed burn-
ing thought about the issue significantly more complexly
than those with negative attitudes. Though not tested, this
could be attributable to safety concerns that often accompany
prescribed burning campaigns. Since negative attitudes to-
wards prescribed burning may be associated with a fear of

burns gone awry, concerns about safety may dominate, or su-
persede, non-safety factors that potentially influence attitudes
toward prescribed burning, limiting the complexity with
which people with negative attitudes view the issue.

The significant relationship between attitude extremity
and integrative complexity in this study was consistent with
previous research (e.g., de Vries and Walker 1987; Linville
1982; Tetlock 1989; Bright and Manfredo 1992). Individuals
that recognize the tenability of competing sides to an issue
are more likely to have more moderate attitudes about the
topic than those who view the same issue in strict black and
white terms. A person’s attitude toward prescribed burning
may be based to a large degree on concerns for the safety of
humans and property; however that person’s attitude may be
tempered somewhat by the belief that while prescribed burn-
ing can result in problems to humans, it also benefits natural
processes.

Integrative Complexity as a Moderator of the
Value-Attitude Relationship

This study supported integrative complexity as a moder-
ator for the relationship between values (operationalized as
basic beliefs about wildland fire and management) and atti-
tude toward specific strategies such as prescribed burning.
However, results suggest that the nature of this moderation
depends on the value considered. Integrative complexity was
found to moderate the relationship between attitude toward
prescribed burning and the value-laden basic beliefs of free-
dom, trust in government, and artificial manipulation. Value-
laden beliefs regarding trust in government and artificial ma-
nipulation explain more of the variance in attitude toward
prescribed burning for the low integrative complexity group,
than for the high integrative complexity group. On the sur-
face, this makes intuitive sense. When one’s attitude toward
an issue is based on very few or only one dimension(s), as in
the case of low integrative complexity, the nature of that atti-
tude is likely to be more easily ascertained than for issues
where one’s attitude is driven by a larger number of poten-
tially diverse dimensions. On the other hand, freedom ex-
plained more of the variance in attitude toward prescribed
burning for people with high integrative complexity than with
low integrative complexity. Freedom is a particularly salient
issue in this country. While integratively complex individu-
als may see the issue as being about many things such as free-
dom, safety, resource health, etc., the freedom to build and
live where one wants may overshadow other considerations,
or dimensions.

Limitations of This Study
There are a number of limitations that should be ad-
dressed in order to inform future efforts to enhance the de-
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velopment and application of a scale to measure integrative
complexity toward issues such as wildland fire management.
For one, the response rate in this study was very low. This
may limit the ability to generalize to a broader population,
which was a goal of this study. Though the non-response
check pointed out only one significant difference between re-
spondents and non-respondents, it is indeed still a difference
and therefore a limitation.

The language around the topic of wildfire management
can also be confusing. What one person calls prescribed fire,
another may refer to as prescribed burning, while yet anoth-
er may know it as management ignited fire. It does not help
that there has been a lack of consistency by several land man-
agement agencies in the past. However, respondents were
given a clear definition of how prescribed fire was defined in
this study, so the terminology was less important than what
was described prior to their responses. Regardless, a broad-
er examination of the issue of wildland fire management
would require additional qualitative and quantitative research
in the future to fully overcome these semantic challenges.

Although the requirements for moderation were met in
several cases in this study, the R? statistics were quite low.
This indicates that although there were some cases of moder-
ation, the amount of variance explained by the independent
variable was still minimal, and there are other factors that
may more significantly impact people’s attitudes toward
wildfire management. This is an important area for future re-
search.

Finally, this measure of integrative complexity is quite
new (Carroll and Bright in press) and improvements could
likely be made. For one, the scoring is sometimes misunder-
stood by readers or seems complicated. The scoring of differ-
entiation (total number of comments on each side of the argu-
ment) is consistent with the original approach to measuring in-
tegrative complexity using the paragraph completion method,
and the integration score is then used to weight the responses
and bring the method to completion. It is not intended that one
calculation be used in isolation as that would be inherently
flawed, but when both differentiation and integration scores
are calculated and then multiplied together, a sound integrative
complexity score seems to result. That is not to say that there
is no room for improvement or future research.

Future Research

Future research should continue to use this method on
this and other topics to see how the instrument behaves in dif-
ferent scenarios. As mentioned above, this study only un-
covered a small portion of what influences people’s attitudes
toward wildfire management, and though it is apparent this is
an important topic to understand, more work can be done.
Past experience with fire, proximity to burn sites, and knowl-

edge, all play a role in how we perceive something such as
wildfire management and offer avenues of future research.

Future research should also explore the initial question
used in the integrative complexity scale to generate the posi-
tive and negative responses. It has not been determined
which type of leading question would more succinctly insure
that the different dimensions are (or are not) being identified.
It would also be beneficial to explore different scales in the
integration side of the instrument to see if there is a better
way to capture the complex nature of people’s stance on an
issue. This study asked respondents how “strong” or “weak”
they believed the argument to be, but perhaps a different scale
would do a better job (e.g., important/not important; true/un-
true; likely/unlikely). If the initial leading question was al-
tered then perhaps some other combination of the integration
scale would make more sense. One approach could be to ask
respondents to first list reasons for and against a wildfire
management technique and then to ask them to evaluate those
items they listed on how “sound” or “unsound” they believe
those practices to be. This may provide a more direct evalu-
ation of wildfire management practices that would be benefi-
cial information to those charged with managing these lands.
Perhaps then the amount of variance explained by integrative
complexity would be greater when combined with attitudes
and basic beliefs. Finally, future research could examine the
integrative complexity of the managers themselves to under-
stand how they think about the issues for which they are man-
aging, and if this complexity is consistent with their agency’s
goals and mission.

Conclusion

Considering the complexity with which people think
about natural resource management, issues such as pre-
scribed burning can contribute to greater understanding of
public perceptions regarding natural resource management
strategies and policies. Much related human dimensions re-
search has focused on what people think about an issue; their
values, beliefs, and attitudes. Information about how people
think about these same issues; that is, the complexity of those
values, beliefs, and attitudes complements the more tradi-
tional social psychological approach and provides additional
information that manager’s can apply to working with the
public. Understanding the complexity with which certain
groups think about resource issues will act as an indicator of
their response to controversial management practices. People
who think complexly about an issue should be more willing
to consider the benefits to management approaches that are
different than those of which they generally approve. The
complexity with which people think about an issue may in-
fluence the potential effectiveness of information programs
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designed to educate the public about resource management
issues. People who think with greater levels of complexity
about an issue may elaborate more or differently on agency
information than people who think about issues with little
complexity. Understanding whether members of a particular
stakeholder group approach a resource management issue
with a common level of complexity can inform the develop-
ment of information campaigns. Managers could target their
messages with varying levels of complexity, emotionality,
and educational elements in ways that enhance the effective-
ness of the messages. This relates to the findings of Eagley
and Chaiken (1993) who point out that individuals will better
listen and respond to information that is at or near the level of
complexity at which the individual functions.

Endnote

1. Author to whom correspondence should be directed: E-mail:
josh.carroll@unh.edu

2. Original survey instrument had eight blank spaces for arguments both
“for” and “against” prescribed burning but has been trimmed down
for publication formatting.
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