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ABSTRACT 

Ecological restoration/protection often requires significant alteration of existing 

environmental conditions. Restoration efforts on public lands require support from 

stakeholders, including visitors and nearby residents who may be affected. Acceptance 

of restoration options may be contingent upon a number of factors, including perceptions 

of the aesthetic qualities and knowledge of the ecological benefits of existing and 

proposed environmental conditions. This study investigated the effects of ecological 

information/education on perceptual evaluations of a sample of woodland sites in 

Midwestern USA. A computer-administered perceptual survey presented digital video 

images of 45 sites, ranging from relatively open savannah to dense woodland, to separate 

groups of college students who provided ratings of either perceived scenic beauty or 

acceptability (of environmental policy outcomes). Subjects in the education condition 

were first presented with a brief verbal and pictorial message emphasizing the history and 

the biological/ecological benefits of either savannah ecosystems (emphasizing the 

importance of "openness and open areas") or woodland ecosystems (emphasizing the 

importance of "protective cover and maintaining tree density"). Subjects in the non-

education conditions received only general information about environmental and 

ecological management on public lands in the Midwest. Subjects in all conditions 

exhibited strong and intemally consistent aesthetic and policy preferences across the 45 

sites presented. There were consistently strong positive correlations between scenic 

beauty and policy acceptance ratings, hi spite of the education manipulations intended to 

foster differential preferences for more open sites (savannah education) versus more 
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dense sites (woodland education) correlations were uniformly strong and positive 

between savannah and woodland instructed groups, as well as between education and 

non-education groups for both scenic beauty and policy acceptability ratings. The 

potential utility of information/education as a means for gamering public acceptance of 

ecological restoration policies is discussed. 
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INTRODUCTION 

There is a growing impetus among environmental management agencies to restore 

ecologically degraded areas to their "natural" conditions. Ecological restoration is an 

intentional activity to assist and/or accelerate the recovery of an ecosystem that has been 

degraded, damaged or destroyed toward a healthier, more sustainable state (SER, 2002). 

Restoration strives to return ecosystems to their historic trajectory, which has been 

disturbed directly or indirectly by human activities. Although it is unlikely that systems 

can be returned to fully natural conditions, the goal is to return an ecosystem to a close 

approximation of its condition prior to disturbance (U.S. NRC, 1992). 

Ecological restoration/protection often requires significant alteration of existing 

environmental conditions. Such changes can be disturbing to the public, especially when 

current/recent conditions, though ecologically disturbed, are perceived as "natural" or at 

least normal. Acceptance of restoration options may be contingent upon a number of 

factors, including perceptions of aesthetic qualities and knowledge of the ecological 

benefits and costs of existing and proposed environmental conditions. Affected 

populations (stakeholders, visitors, nearby residents, etc.) must be amenable to restorative 

efforts and be willing to accept the short-term alterations in the interim of the ultimate 

goal. Although stakeholders m^ be apprised that the short-term, undesirable conditions 

are temporary, this may offer little consolation in light of dropping real estate values or 

unpleasing and dissatisfying recreational experiences. 

A prevalent strategy to gamer support for any public endeavor is to administer 

information that elucidates the motivation and baieficial outcomes of the proposed plan. 
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Efforts to influence the public on environmental matters via educational and persuasive 

informational techniques are generally directed homogeneously and unilaterally towards 

the masses. Common media are brochures, pamphlets or informational letters. There are 

many examples in the environmental domain of such strategies, including ecotourism, 

fire suppression, fire hazard management (via prescribed buming), land management, 

ecosystem preservation, conservation and recreational services. A common conclusion 

from research evaluating these efforts in the ecotourism domain is that brochures are 

ineffective (Hodgson, 1993; Gilbert & Houghton, Wicks & Schuett, 1991). Conversely, 

education or "intervaition" has been shown to be successful in increasing acceptance of 

clear-cutting for forest regeneration (Keam^, 2001). Fire hazard risk perception and 

communication have had mixed results, perhaps because of the myriad of complexities 

involved (such as complicated evaluation processes, personal characteristics, attributes of 

the information source and the community to which one belongs; Covello et al. 1989, 

Jungermann et al. 1991; Canter 1985,1990, Krusel & Petris 1992; Rohrmann 1995). 

Environmental education has been effective in specific instances such as raising 

awareness of global warming, the necessity to recycle, and the prevalent need for 

conservation (Kaiser & Fuhrer, 2003; Kaiser et al, 1999). Furthermore, for selected 

individuals, attitude and behavior change has sometimes ensued from simple education 

information (e.g. Kaiser, Wolfing & Fuhrer, 1999; Kirkindall, 1996). Importantly, 

however, the "influenced" individuals in these studies were a discrete, homogenous 

group - already inclined in a proenvironmental direction. Presumably, little solicitation 

was needed to motivate these predisposed individuals to attain proenvironmental attitudes 
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and behave accordingly. A general public leaning toward proenvironmental attitudes has 

been noted (Hwang et al, 2000; Kaiser et al, 1999; Newhouse, 1990; Schultz, 2000), 

suggesting that presentation of ecological knowledge and rationales could be sufficient to 

gamer support for (or at least acceptance of) restoration efforts. 

Emphasis on information/education is consistent with what has been termed the 

"rational" model in the realm of human preferences, which places significant emphasis 

on logical, cognitive processes in choice and decision-making (Payne, et al, 1992; Reed, 

1982). The rational model underlies the expectation that environmental preferences 

should be strongly influenced by ecological knowledge. Gobster (1999) maintains that 

people with greater knowledge of the benefits of ecological restoration will develop an 

"ecological aesthetic", thus deriving pleasure from this, which ultimately changes their 

underlying aesthetic preferences. Gobster states that aesthetic values often have 

immediacy in the public consciousness where less-visible landscape values do not, and 

thus it might behoove policymakers to use the principles of an ecological aesthetic as 

both an end and a means to public policy. Management agencies might use this idea to 

gain public support for ecological restoration. If an ecological aesthetic can be created 

simply by providing suitable ecological information then this would lead to a 

fundamental change in environmental preference, thereby transforming the "scenic" into 

an "ecological" aesthetic. Support for this line of thinking derives from the ideology that 

hximan scenic preferences are cultural manifestations derived from IT'^'and 18*** century 

landscape artwork (Gobster, 1999). In this guise, it would seem that aesthetic responses 

should be conducive to manipulation with new cultural influences a la the "ecological 



education" heuristic. In many historic environmental-related cases, this rational model 

coincided vwtii existing emotional responses and values, making it appear as though the 

logic behind the rational model was sound. However, these correspondences of 

concomitant access to emotional and cognitive processes have led to false impressions of 

the effectiveness of the rational model. Aesthetic preferences m^ be significantly more 

engrained in human emotions and biology (via evolutionary forces), and therefore, may 

not simply be altered via cognitive processes and rational approaches (Parsons & Daniel, 

2002). 

Evolutionary Bases for Environmental Aesthetics 

The majority of human existence occurred in natural environments and only 

recently have humans begun living in non-natural, predominately built settings. This 

short time span is insufficient to evolve new environmental preferences. Scenic beauty 

(and visual quality and environmentalpre^erewe) judgments for forested/wooded 

landscapes have consistently shown that contemporary observers favor open forests with 

lush ground cover, and little or no brush or other obstructions at eye level (e.g.. Brush, 

1979; Daniel & Boster, 1976; Brown & Daniel, 1984; Ribe, 1990). This general finding 

has supported the "savannah hypothesis" (e.g.. Balling & Falk, 1982; Kaplan, 1992; 

Orians & Heerwagon, 1992; Sommer, 1996; Ulrich, 1983). The most preferred natural 

landscapes typically possess fairly open areas with low ground cover, a water source 

directly (pond, stream) or indirectly (flowering plants, green vegetation) apparent, and 
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scattered clumps of tress and shrubs, a configuration consistent with high-productivity 

savannahs (Parsons & Daniel, 2002). 

The savannah hypothesis is based on the theory that humans evolved in the 

African savannah, especially environments that afforded human survival such as harm 

avoidance, shelter and favorable food sources. Natural selection would then assure that 

subsequent generations prefer these resource-rich environments. Through evolution, 

then, humans would have been selected to respond positively to these resource-rich areas, 

and therefore, modem humans should feel emotional attractions to and prefer areas 

mimicking the savaimah mentioned above other landscape configurations (Kaplan 1987; 

Kaplan & Kaplan, 1989; Orians & Heerwagon, 1992; Parsons, 1991; Ulrich, 1983; 1993). 

Role of Affect in Environmental Preference 

The preference exuded for natural environments may be experienced as an overall 

"goodness". These reactions correspond to aesthetic appeals or consist of emotions such 

as a strong "liking" (Ulrich, 1983), which has been defined as like-dislike affect (Zajonc, 

1980). Research on enviroimiental preferences denotes the active role of affective 

processes as opposed to cognitive processes. Research has confirmed that views of 

environments produce strong emotional effects (Parsons, 1991; Ulrich, 1981; Ulrich et al, 

1991). There is mounting evidence that affects are 'precognitive' and constitute the 

initial \QVQ\ of response to environments (Ulrich, 1983). 

Zajonc argues that affective reaction need not depend on cognition and that the 

first stage of response to stimuli consists of global, generalized affects related to 
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preferences and approach-avoidance behavior (Zajonc, 1980). Environmental preferences 

may depaid more on affective reactions than on any knowledge-based logical deductions 

(Daniel, 1988; Ulrich, 1983). To empirically explicate the notion behind innate, emotive, 

aesthetic responses found in the environmental domain. Brown and Daniel (1987) 

proposed a model, which postulates that implicit perceptual processes encode features of 

the environmental stimulus and translate them into a subjective impression of the 

'attractiveness,' 'aesthetic quality', or the 'scenic beauty' of the stimulus. This 

perceptual process is strongly influenced by the features of the environment in interaction 

with the sensory and perceptual system of the observer, and 30 years of assessed 

landscape preference research overwhelmingly displays that preferences for natural 

landscapes (indicated by choices, or ratings of like-dislike, visual quality, natural scenic 

beauty, or preference) are highly consistent (Daniel, 1990; e.g., Buhyoflf & Leushner, 

1978; Craik & Zube, 1977; Daniel et al, 1973; Daniel & Boster, 1976; Rabinowitz & 

Coughlin, 1971; Ribe, 1990; Shafer & Brush, 1977; Zube, et al, 1974). 

This is not to say that the human-environment transaction leading to aesthetic 

preferences is wholly affective. There is evidence suggesting that people have 

preferences for certain landscapes depending on experiential encounters and residential 

locality. Balling and Falk (1982) concluded that children and adults rated savannah-like 

areas high, however adults rated "home" landscapes higher than children. This effect 

appears logical given that adults have had more experience living in other biomes. 

Nevertheless, it could simply be that the preference exists due to conditioned emotions 

from repeated exposure. This potential age-related difference is important to consider 
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because it does offer hope of cognitive influences on innate predispositions. However, it 

is important to understand the fundamental difference between the cognitions represented 

here and the cognitions described by Gobster. Experience here did not completely 

override the native aesthetic preference; it simply shifted it slightly. As has already been 

discussed, attempts to foster an "ecological" aesthetic by altering underlying values and 

innate, predisposed preferences may be simply futile, and perhaps unethical (Parsons & 

Daniel, 2002). Therefore, strategies focused on knowledge about ecological processes 

alone might not beget any substantial preference changes - ecological knowledge may 

not be sufficient to produce an aesthetic preference for "restored" landscapes. Instead of 

promoting an aesthetic appreciation of ecosystem health (Gobster, 1999), the goal may be 

to simply foster "acceptance" of agreeable trade-offs in light of the ecological advantages 

it affords. 

Context and ^'Acceptance" - Accessing Cognitive Processes 

Context effects have been studied in evaluation and decision-making but not 

adequately in the environmental behavior domain. Context effects most abundantly 

studied are the effect of different methods influencing economic regimes, advertising, 

situational effects, different response modes, and framing effects. However, it is known 

that context can interact with personal characteristics thus altering an outcome. Task and 

context factors cause different aspects of the problem to be salient and evoke different 

processes for combining information (Payne et al, 1992). Interestingly, many researchers 

in the decision-making domain share the idea that assessment of environmental problems 
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is plagued with potential context effects due to many people not having firm notions, 

beliefs or values about environmraital nuances (Brown, 1984; Fischoff, 1991; Slovic, 

1995, Payne et al, 1992). Different frames, contexts, and elicitation procedures highlight 

different aspects of the options and bring forth different reasons and considerations that 

influence the decision (Slovic, 1995). Perhaps the context of "acceptance" will cause the 

information provided to be more prominent, thereby accessing cognitive processes. It is 

hypothesized that "acceptance" of restoration options may be contingent upon a number 

of factors in addition to the aesthetic qualities such as knowledge of the ecological 

benefits. 

Decision research has provided a platform to illuminate the cognitive processes 

involved in choice tasks. Different choice decisions employ variant fi-ameworks (P^ne 

et al, 1992) that utilize specific strategies dependent upon the task at hand. In soliciting 

acceptance of restoration options, the fi-amework utilized may be a perceptual framework 

coupled with a cost/benefit analysis. Within this heuristic, important considerations are 

the perceptual process of problem representation, adequate problem formulation, 

probabilistic reasoning and contextual framing; these combined will determine which 

strategies, values and beliefs will be used to solve a particular problem. 

Social Nonns 

Given that the subject may have to trade-oflf aesthetic values for ecology, the 

influence of "norms" should factor heavily into this complex, internal negotiation. 

Norms are expectations that are often socially imposed, then are assimilated and 



internalized as values (Harland et al, 1999; Hines et al, 1987; Schwartz, 1973). Personal 

norms (morals) reflect commitment with internalized values and are experienced as 

feelings of personal obligation to engage in a certain behavior. Behavior is initialized 

when awareness of one's responsibility is salient, which then brings about feelings of 

obligation (Harland et al, 1999). Norm theory has been modeled in many natural 

resource policy venues and has been shown to influence acceptance of policy options 

(Shelby, Vaske & Dormelly, 1996; Vaske et al 2001; Taylor et al, 1986). Given there is 

strong support for healthy, natural ecosystems, either for instrumental or ethical reasons 

(Daniel, 1989; Gobster, 1999; Parsons et al, 1993; Rolston, 1991), coupled with 

utilization of the acceptance criterion may be sufficient to "persuade" this decision task. 

Determining Appropriate and Effective Education 

It may be necessary to administer more persuasive tactics, or use an interpretation 

approach that will engender information assimilation via personal contact and social 

connection (Ballantyne & Uzzell, 1999). If this level were deemed necessary, 

"educating" to this degree would be very time-consuming and costly. Management 

agencies are constrained by various impediments (money, manpower, etc). It is not 

viable to send every stakeholder to an on-site, three-hour seminar discussing the 

appropriateness of an environmental action. 

To utilize the "education" avenue, the information must be structured such that 

the ultimate message can be assimilated ^propriately for the task at hand. Sufficient 

cues are necessary to capture attention. It must somehow allow coalescence between 



18 

cognition and affect. What is important from this vantage is how the initial perceptual 

process may mediate the influence tiie education will have. Context can have substantial 

effects of the judgement criteria that observers use in expressing their perceptions during 

an assessment of a natural environment (Brown & Daniel, 1987). Furthermore, the 

formatting and content should be created to facilitate comprehension and understanding. 

Moscardo discusses the importance of interpretive text and states that less text and a 

conversational style will encourage more reading, and emphasizing important points will 

enhance understanding (1999). Possibly, providing an appropriate "context" will allow 

the public/stakeholders to assimilate the education in a manner that vwll allow them to 

tolerate the interim in lieu of the ultimate goal. Couching the education or "information" 

in a "liking" (or scenic beauty context) versus an "acceptability" context may result in 

different decision outcomes. 

Study Objectives 

The proposed study will test the effects of an ecological education message on 

evaluative judgments of forested/wooded landscapes. Effects will be assessed in two 

judgment contexts. Half of participants will make aesthetic judgements, rating selected 

landsc^s solely for scenic beauty. The other half will judge the overall acceptability of 

public land management policies that would produce the environmental conditions 

represented by each landscape instance. The scenic beauty context should facilitate an 

aesthetic response based on quick, "gut" reactions and emotional feelings via innate 

responses, producing responses expected by the savannah hypothesis (Ulrich, 1983). 



Therefore, it is expected that when asked to judge landscapes for scenic beauty, it is 

unlikely that education of any type will impact ratings. The acceptability context may 

transcend the initial aesthetic response, encouraging additional rational contemplation, 

which may allow acceptance of non-aesthetically pleasing, but ecologically beneficial 

landscape conditions. 

Landscape scenes to be assessed were selected to represait a tree density 

continuum ranging from more open conditions at one end to more dense conditions at the 

other. Given that more open, savannah-type landscapes have generally been shown to be 

held in higher aesthetic regard than denser woodland areas, a priori (no ecological 

education) scenic beauty ratings would be expected to favor the more open end of the 

landscape spectrum. Because environmental preferences more generally have been found 

to be contingent on aesthetic values (Daniel, 1990; Craik & Zube, 1977; Daniel et al, 

1973; Daniel & Boster, 1976; Ribe, 1990), acceptance judgments without education are 

also expected a priori to favor the more open landscapes. The key question addressed in 

this study is whether ecological information/education can alter these a priori scenic 

and/or acceptance judgments. 

Study Approach 

These studies employed photographs transformed into jpeg images to represent 

the landscapes assessed. Photographs solicit essentially the same rating responses as the 

actual environment (correlation 0.80 or greater, Daniel, 1990; Shuttleworth, 1980; 

Stamps, 1990; Buhyoff et al, 1982), and responses to high-resolution digital images 
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(digitized photographs) are highly correlated with photo-based responses (Orland and 

Vining, 1992). Scenic beauty indexes have been shown to be very sensitive to subtle 

landscape variations (Daniel & Vining, 1983) thus the images used in this study should 

be adequately discriminated for both scenic beauty and acceptability. 

It is important to note that the "savannah" and "woodland" terminology used in 

describing the end-points of the study scenes does not reflect the African savannah 

ecological classification on which the "savannah hypothesis" is based. These terms are 

used here simply to denote the endpoints of the tree-density continuum that could be 

achieved within the Midwestern study area 

There is general agreement in the environmental education and interpretation 

fields that more direct experience, over extended periods of time, is more effective in 

fostering substantive changes in environmental values, attitudes and behaviors. 

However, the aim in the proposed experiment is to keep within the economic, spatial and 

temporal constraints that have typically necessitated public information dissemination 

emphasizing mass media presentations, especially brochure-like materials. 

Finally, recall of information provided in the education message is important in 

order to determine if the education provided was assimilated. Therefore, subsequent to 

the landscape ratings, a test of comprehension and retention of the relevant education 

material was presented. 
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METHODS 

General Design 

This study was divided into two global assessments - acceptability and scenic 

beauty. Both scales were presented in the context of management policies to restore 

ecological areas to their natural condition. Six between-subject conditions were 

administered, with subjects in each group all rating the same 45 landscape scenes. A 2 

(scale; scenic beauty by acceptability) x 3 (education; savannah, woodland or no 

education) x 45 (scenes; ranging from the most open "savannah" areas to the most dense 

"woodland" areas) factorial design was used to test the effectiveness of the education 

manipulation. The experimental design is illustrated in figure 1. 

EDU 

SOU 

Figure 1 - Experimental Design 

Landscape Scenes - Photographs were taken at various state parks and federal 

experimental forests in southern Missouri. The denser "woodland" photos were taken at 
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Sinkin Experimental Forest and St. Joe State Park, which were selected as typical of 

Midwestern oak and oak-pine forests/woodlands. The more open "savannah" photos 

were taken at Ha Ha Tonka State Park, in the Acorn Trail and Turkey Pen areas that have 

specifically been managed to achieve conditions characteristic of Midwestern oak 

savannahs. The 45 pictures selected represent a density continuum, ranging from the 

most open (savannah-like conditions; less than 50% crown cover) to more closed 

(woodland-like conditions; up to 100% crown cover)\ A separate density assessment 

(using "expert" raters) was employed to validate the range of images selected. 

Rating Dimension - Half of the subjects rated the 45 scenes for acceptability and half 

rated for scenic beauty. For the acceptability rating the subjects were instructed to 

consider the extent to which they would agree that the conditions depicted represent 

appropriate public environmental managemait and ecological restorative/protective 

policies for these public lands. 

Education - Subjects in the education conditions were presented with a brief verbal and 

pictorial "ecological education" message. The education text is short, simple, direct, and 

coupled vwth visual illustrations emphasizing the importance of ecological restoration. 

The education message emphasized the (purported) biological/ecological benefits 

of either savannah (open areas) or woodland (more dense) ecosystems. Half of the 

' Data for scenes of a recently artificially created pine savannah were dropped from this analysis. These 
scenes exhibited strong evidence of recent management activities (extreme thinning, downed logs, stumps, 
equidistant, unnatural spacing, leftover groundcover) that produced extreme, outlier ratings on both scales. 
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education subjects received a message emphasizing the importance of openness and open 

areas (the "savannah" message) and half received a message emphasizing the importance 

of protective cover and maintaining tree density (the "woodland" message). The no-

education conditions reviewed gaieral information about ecological restoration, however 

the subjects were not presented with any specific information pertaining to savannah-

woodland or tree density dimensions. 

See the appendix for a consolidated version of the ecological education/ 

information provided. 

Participants 

Subjects were solicited from the undergraduate Psychology subject pool at the 

University of Arizona in Tucson, Arizona and given two (2) experimental credits toward 

their participation requirements. Experiment availability and sign up opportunities were 

posted, among dozens of other experiments, in a web-based system maintained by the 

Psychology Department. A total of 185 subjects participated in groups ranging from 3 to 

10 (depending upon voluntary sign up rates). Each subject was assigned to an individual 

PC workstation in an undergraduate computer laboratory, where tiiey indepraidently and 

interactively viewed instructions and responded to the 45 scenes and to a small set of 

follow-up questions. Three subjects were removed due to lack of range in their 

responses^. 

 ̂Response ratings with a range of two or less on the 10-point scale were removed. 
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Materials 

Digital photographs of the landscape scenes were converted to jpeg images and 

saved as quality "7" in Adobe Photoshop. The images used within the education 

manipulation were sized to 381 x 237 pixels. The 45 study images were sized to 400 x 

300 pixels. The study was administered as a web-based perceptual survey. The web-

based survey procedure allows multiple subjects to participate concurrently. While this 

method allows participation from anywhere on the worldwide web, all subjects in this 

study participated under experimenter supervision in a computer laboratory. Each subject 

participated independently in a self-paced procedure, reading procedural instructions, 

viewing preview images, reviewing appropriate education materials ("woodland", 

"savannah" or none) and then responding via the computer mouse using the assigned 

rating scale of 1 - 10 to the 45 scaies. Ratings of 10 denote the high end of the scale, 

and ratings of 1 denote the low end of the scale. The order of scenes was randomized for 

each subject. Interactive HTML was used with Microsoft Access Database. The 

response entries were recorded into a database via java script and asp applications. 

A brief series of questions were answered subsequent to the scene ratings, 

soliciting general opinions about the environments evaluated, about the subject's 

confidence in the validity of their ratings (relative to how they would respond if actually 

at the sites represented) and demographic information. Additionally, a set of five "test" 

questions were administered based on the information given in the appropriate education 

conditions. The multiple choice test questions were specifically drawn from the material 

provided in the education messages and were simple and straightforward. These 
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questions were included to test assimilation and retention of the relevant education 

material (either "woodland" or "savarmah" questions) depending on the education 

condition. A combination of both woodland and savannah questions (10 in total) were 

given to the no-education conditions. The lead-in introduction to the test questions for 

the education condition subjects asked them to reflect back to the information provided in 

the beginning of tiie study to answer the questions. Conversely, the lead-in introduction 

to the test questions for the no-education condition subjects asked them to draw upon 

their "general knowledge" of Midwestern ecosystems and to answer the questions to the 

best of their ability. 

Objectives 

The principle hypotheses tested were: 

1. Ecological education/information will significantly affect evaluative judgments of 

Midwestem savannah-woodland landscapes as follows: 

• Savannah education messages will elevate acceptance for more open 
("savannah") scenes and reduce ratings for more dense ("woodland") 
scenes relative to no-education controls. 

• Woodland education messages will reduce acceptance ratings for more 
open ("savannah") scenes and elevate ratings for more dense 
("woodland") scenes relative to no-education controls. 

• Neither woodland nor savannah education messages will affect scenic 
beauty ratings relative to no-education controls. 

2. Scenic beauty and acceptance ratings for the landscape scenes will be positively 

correlated within the no-education conditions. 
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RESULTS AND DISCUSSION 

Internal reliabilities for the six experimental conditions are denoted in Table 1. 

All exceed conventional standards for high internal rating consistency. 

Table 1 - Internal Reliabilities 

Scenic Beauty 

Edu 

n Reliability 

Savannah 31 0.961 

Woodland 29 0.952 

NoEdu 29 0.847 

Acceptability 

Edu 

n Reliability 

Savannah 30 0.918 

Woodland 30 0.894 

No Edu 33 0.937 

Correlations between conditions were calculated based on mean ratings of the 45 

landscape scenes. Within the scenic beauty condition, the correlation between the 

savannah education and the corresponding no-education control was r = 0.95 (see figure 

2a). The correlation between tiie woodland education condition and the corresponding 

no-education control was also r = 0.95 (see figure 2b). 

Scenic Beauty r=0.95 
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WbocMand Education 
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2a 2b 
Figure 2. Left panel (a) displays the correlation between scenic beauty ratings for savannah education and scenic 
beauty no education conditions. Right panel (b) displays the correlation between scenic beauty ratings for woodland 
education and scenic beauty no education conditions. 
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These strong positive correlations coincide with expectations. Regardless of 

which education message the subjects received (either savannah or woodland), their 

scenic beauty ratings did not diverge from each other or from the no-education control. 

Information concerning ecological benefits did not alter what people felt was 

aesthetically pleasing. Testing the significance between these correlations resulted in no 

significant effects. 

Within the acceptance conditions, the correlation between the savannah education 

and the corresponding no-education control was r = 0.84 (see figure 3a), and the 

correlation between the woodland education and the corresponding no-education control 

was r = 0.90 (see figure 3b). Testing the significance between these correlations resulted 

in no significant effects. 

Acceptance r=0.84 
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Figure 3. Left panel (a) displays the correlation between acceptance ratings for savannah education and acceptance no 
education conditions. Right panel (b) displays the correlation between acceptance ratings for woodland education and 
acceptance no education conditions. 



This result contradicts expectation. If the education had been maximally effective in the 

woodland condition, negative correlations would have resulted. The woodland education 

message stated that woodland (or dense) areas are better for the ecosystem. If the 

education was maximally influential in the intended direction, higher ratings would have 

resulted for the denser woodland photos, which would be the inverse of the obtained 

ratings by education controls. No-education controls followed the expected response 

pattern, with higher ratings for savannah-like photos and lower ratings for woodland-like 

photos. Neitiier "savaimah" nor "woodland" education produced a significant difference 

from the no-education controls. 

The strong^t test of education effectiveness is to contrast the two opposing 

education messages. Savannah education highlights and emphasizes open forests while 

woodland education highlights and emphasizes closed/dense forest. 

Contrasting the two education messages within the scenic beauty condition, the 

correlation is r = 0.96 (see figure 4a), clearly indicating no education effect. Contrasting 

the two education messages within the acceptance condition, the correlation is r = 0.73 

(see figure 4b), suggesting some education effect. Fisher's z' transformation tested the 

difference between scenic beauty and acceptance correlations, resulting in a significant 

difference (z = -5.439; p <.001). 
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Education (Scenic Beauty) r = 0.96 Education (Accept) r«0.73 
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Figure 4. Left panel (a) displays the correlation between savannah scenic beauty education and woodland scenic 
beauty education conditions. Right panel (b) displays the correlation between savannah education acceptance and 
woodland education acceptance conditions. 

This indicates that there were differential effects of education on the acceptance ratings in 

the hypothesized direction. There is a weak education effect, however, this result 

certainly did not produce the maximal education effect that would have been denoted by 

a strong negative correlation. 

To support the correlation analyses, a mixed-model ANOVA (2x3x (45)) tested 

the interactions among conditions. Between subjects, there was no significant interaction 

of scale (acceptance / scenic beauty) by education. Furfliermore, there were no main 

effects of scale or education (see table 2). 

Table 2. Between Subjects ANOVA 
Source Tvne ni Sum of df Mean Sauare E Sig. 

Sauares 
Scale 8.445 1 8.445 .141 .707 
EDU 219.627 2 109.813 1.839 .162 
SCALE * EDU 312.543 2 156.271 2.617 .076 
Error 10511.406 176 59.724 

Scale = acceptance/ scenic beauty; EDU = woodland education/ savannah education / no education 
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Within subjects, there was a significant main effect of scenes (see table 3) in the expected 

direction, favoring the more open end of the forest density spectrum This was by far the 

strongest effect, accounting for 29% of the variance. 

Table 3 Within Subjects ANOVA 
Source Tvne in Sum of 

Sauares 
df Mean Sauare I Sig. Partial Eta 

Sauared 
Scenes 9398.263 44 213.597 72.566 .000 .292 
Scenes * Scale 326.740 44 7.426 2.523 .000 .014 
Scenes * EDU 840.173 88 9.547 3.244 ,000 .036 
Scenes • Scale * 267.472 88 3.039 1.033 .397 
EDU 
Error 22794.308 7744 2.943 
Scale = acceptance/ scenic beauty; EDU = woodland education/ savannah edxication/ no education 

In the within-subjects portion of the ANOVA, the scenes x scale interaction collapses 

across EDU conditions (i.e. ratings are averaged across EDU conditions). Although this 

tumed out to be statistically significant (F=2.523,/x.OOl), this result is rather 

meaningless. This interaction does convey a slight difference between acceptance and 

scenic beauty, however, this interaction only accounted for 1.5% of the variance. 

The scenes x EDU interacticm averages across scale (acceptance and scenic 

beauty) conditions. Although this is statistically significant (F=3.244, p<.001), it is not 

easily interpreted. It indicates some differential education effects, albeit very small (4% 

of the variance). 

Most importantly is the insignificant effect of the three-way interaction of scenes 

X scale X EDU. This parcels all the conditions accordingly and if acceptance or scenic 

beauty had been differentially affected by EDU, this should have been statistically 

significant. 
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Test Question Analysis 

The test multiple-choice questions administered to test absorption of the relevant 

education material were analyzed to determine if the education message was assimilated 

and remembered. The two no-education conditions included both savannah and 

woodland test questions. Table 4 displays mean correct answers. 

An ANOVA was run on the total correct among the four education conditions and the 

two no-education conditions. The results indicate that the EDU subjects retained 

sufficient education information to score significantly better on the test questions 

compared to the no-education controls (F = 20.451; p < 0.00). 

Density Analysis 

Figures 5 and 6 show regression lines for ratings against rated tree density. 

Density of trees in each scene was determined by a separate test specifically designed to 

rate the scenes on the density dimension. Four assistants rated tree density in each of the 

45 scenes, producing an Alpha reliability coefficient of .93 between raters^. 

Reliability coefficients were split; Alpha for part 1 was .9873 and Alpha for part 2 was .8581. Correlation 
between forms was .9454. Guttman Split-half reliability was .7985. 

Table 4 - Test Question Means 
Accept 
Savannah Questions (5) 
Woodland Questions (5) 

Edu No Edu 
3.97 2.03 
3.37 2.83 

Scenic Beauty 
Savannah Questions (5) 
Woodland Questions (5) 

Edu No Edu 
3.71 1.88 

4.14 3.00 
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In the regression plots, the scenes are ordered by density from low to high on both 

graphs. Scenic beauty and acceptance conditions both resulted in a downward (negative) 

regression line, meaning that more open scenes were rated higher and more dense scenes 

were rated lower. The no education controls in both acceptance and scenic beauty 

conditions are almost identical. Likewise, the savarmah education ratings have almost 

identical slopes and the correlation aniiidst the savannah education ratings with density 

were -0.68 and -0.57 for acceptance and scenic beauty, respectively. There is a slight 

differentiation between acceptance and scenic beauty with regard to the woodland 

education - the correlation amidst the woodland education ratings with density were -

0.17 and -0.45 for acceptance and scenic beauty, respectively. Considering the woodland 

education message was designed to mimic the density regression, the density lines and 

the woodland education lines should have been parallel with positive slopes. 

Acceptance 

3 1 

Linear (Density) 

Linear (Wood Edu) 

• ~ Linear (Sav Edu) 

Linear (No Edu) 

-3 _ 

Density (Low to Higli) 

Figure 5. Regression lines denoting the three acceptance conditions ordered 
from low to high on the density scale. 



33 

Scenic Beauty 

3 —^ —______ ;; 

StZjL 

.3 J__—^—_____ 

Density (IjOW to High) 

Linear (Density) 

~ ~ Linear (Sav Edu) 

Linear (Wood Edu) 

Linear (No Edu) 

Figure 6. Regression lines denoting the three scenic beauty conditions ordered 
from low to high on the density scale. 

Education Effects? 

A Principle Components Analysis (PCA) determined whether there were subsets 

of subjects within each condition that may have behaved differently in their ratings 

(Brown & Daniel, 1990). This step is accomplished by statistically extracting 

relationships in subjects' responses and categorizing them according to "like" patterns. 

The categories are defined as factors and subjects are segregated differentially depending 

on their loadings. 

Cutoff for factor inclusion was the consilience of Eigenvalues greater than three 

and percent of variance above a 10% threshold. Factor one was interpreted as "No-

Influence", meaning that subjects appeared to rate the scenes according to the dominate 

pattem, with higher ratings for more open, green landscapes and lower ratings for closed, 

woody landscapes. The term "No Influence" denotes that the subjects were not 

influenced by the education or scale and simply followed their gut, aesthetic reactions 
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consistent with previous research (Daniel, 1990; Daniel & Boster, 1976; Ribe, 1990). 

Only two of the six conditions contained an additional, second factor (a coherent minority 

opinion) - the woodland acceptance education condition and the savannah acceptance 

education condition. None of the scenic beauty conditions contained multiple factors, nor 

did the acceptance no education control. 

In the woodland acceptance education condition, two factors emerged. Factor 

one, termed "No Influence" had an Eigoivalue of 10.74 and accounted for 35.8% of the 

variance. Factor two, termed "Education-Influenced" had an Eigenvalue of 3.89 and 

12.98 % variance accounted for. This latter subset of subjects represented by the second 

factor did appear to heed the education message and rate the woodland-type scenes (the 

more dense scenes) higher. Although it is a mild effect, the ratings for the education 

influenced subjects are reversed and in the hypothesized direction for education effects, 

implying that indeed, there was some shift: in the ratings such that high density scenes 

were rated higher than more open scenes on average. Figure 7 shows this effect; when 

the two factors are plotted against the regressed density function; the education-

influenced subjects almost parallel the daisity fiinction. Therefore, this subset of subjects 

(seven out of 30) did in fact assimilate and utilize the education message in the intended 

direction. 

Detailed analyses of the follow-up questions further distinguished factor two from 

factor one subjects. Factor two or Education-Influenced subjects scored higher on the 

test questions, had higher rated familiarity, and rated protection and restoration as more 
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important than factor one subjects (see Table 5). These differences were not statistically 

significant. 

Table 5 - Woodland Acceptance Education Factor Distinctions 

Factor one Factor two 

Wood Acc £du rNo Influence") (Educ. Influenced") F 

Test Questions 3.30 3.57 0.203 0.656 
Familiarity 5.65 6.57 0.614 0.440 

Protection Importance 8.43 9.00 0.535 0.470 
Restore Importance 7.87 8.86 1.098 0.304 

PCA Woodland Accept 

t I rr t r t i \ rVi r n f H; rx! < »I n n 11 n n 1 

Density (Low to High) 

Linear (Density) 

— —Linear (No 
Influence) 

- - - Linear (Educ 
Influenced) 

Figure 7. Regression lines for ttie acceptance condition denoting the two factors ordered 
from low to high on Ihe density scale. 

In the savannah acceptance education condition, two factors also emerged. Factor 

one, had an Eigenvalue of 13.67 and 45.56% variance accounted for. Factor two had an 

Eigenvalue of 3.05 and 10.15 % variance accounted for. Regarding the second factor in 

the savannah education condition, it is unclear as to the dimension defined by these 

subjects. Figure 8 shows the regressed lines for both factors, which coincide with their 

education message to rate the low-density scenes high and the high-density scenes low. 
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Although a second factor exists, which appears to be sensitive to the density dimension 

(see figure 8), inspection of the actual images that these subjects rated highest and lowest 

does not follow the predominant density pattern. Therefore, this factor appears to be 

differentiated from the density dimension and was otherwise not interpretable. 

Moreover, there were no statistically significant differences between the two factor 

groups with regard to familiarity, protection importance or restoration importance (see 

Table 6). 

PCA Savannah Accept 

4 

3 

Linear (Density) 

Linear (Component 1) 

Linear (Component 2) 

N -3 
-4 

-5 

Density (Low to High) 

Figure 8, Regression lines for the scenic beauty condition denoting the two factors 
ordered from low to high on the density scale. 

Table 6 - Savannah Acceptance Education Factor Distinctions 

Sav Ace Edu Factor one Factor two F Sig 

Test Questions 

Familiarity 
Protection Importance 

Restore Importance 

4.09 
5.39 
8.30 

7.78 

3.57 
3.57 
8.14 

7.71 

0.626 

2.290 
0.045 

0.006 

0.436 
0.141 
0.834 

0.938 
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All three scenic beauty conditions and the acceptance no education control 

coincided with the dominant pattern of rating the scenes inversely to density. 

Furthermore, although there were two factors in the savannah acceptance education 

condition, the correlation of those factors recombined with the woodland acceptance 

education No Influence factor was still high. 
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CONCLUSIONS 

The goal of this study was to test the effects of environmental education/ 

information on public perceptual judgments of a range of Midwestern US oak-pine 

landscapes. The impetus for this design is grounded within the rational model of human 

preferences, which postulates that logical and cognitive processes dictate choice and 

decision-making (Gobster, 1999; Payne, et al, 1992; Reed, 1982). Study sites ranged 

from relatively open savannah-like conditions (less than 50% canopy cover) to veiy 

dense woodlands. The education message was presented in a computer/web page format, 

with content modeled after typical pubUc information/public service pamphlets. Two 

parallel education messages were contrived to emphasize the ecological benefits of either 

open/savannah-like conditions or of more dense/woodland conditions. If maximally 

effective, these two conflicting messages should have produced negatively correlated 

ratings of the common set of 45 scenes. 

The savannah education conditions reinforced the a priori aesthetic appeal of 

more open forest/woodlands and, as expected the correlations vwth the no-education 

controls were large and positive. The results using scenic beauty judgments indicated 

that the education administered had no effect on aesthetic (scenic beauty) judgments -

both savannah and woodland conditions resulted in high, positive correlations. This 

expected result implies that when rating for scenic beauty, subjects follow their aesthetic 

preferences regardless of ecological information supporting landscapes in opposition to 

these preferences. However, against expectation, the education manipulation also failed 

to substantially alter "acceptance" judgments of the study sites. Apparently education 
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like that presented here is not sufficient to foster an "ecological aesthetic" or secure 

acceptance of restoration decisions based on ecological health. This coincides with the 

affect hypotheses, stating that simple information/education cannot change ingrained, 

evolutionarily based emotional responses to natural environments (Parsons & Daniel, 

2002). Additionally, these results corroborate the hypothesis and provide evidence that 

aesthetic and emotive responses may not be overridden using the rational-model 

approach. These results conclude that the acceptance criterion was predominantly 

unsuccessful; it was hypothesized ftis context may allow an inroad to "override" 

aesthetic response and permit access to different cognitive frameworks, coupled with the 

possibility that social obligation (upholding social norms) would influence decisions 

toward protecting the ecological health via restoring environments. 

The most critical conditions testing the education effect were the woodland 

acceptance education condition and the woodland scenic beauty education condition. In 

these conditions, the education message clearly contradicted the expectations of the a 

priori "scenic aesthetic". The education opposed the predominant tendency for subjects to 

rate denser woodland scenes lower on aesthetic dimensions. Considering there was a 

strong positive correlation between the woodland education conditions and the savannah 

education conditions (and/or the woodland education conditions and the no-education 

controls), this indicates that the education manipulation was not sufficient to change the 

response in the direction hypothesized. Differaitial effects on scenic beauty versus 

acceptability judgments would have been revealed by negative (in the strong effect case) 

or lesser positive (in the weaker effect case) correlations between savannah and woodland 
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education groups, depending upon the rating scale apphed. However, this did not occur; 

there was no significant three-way interaction. Initially, there was a concern that there 

may be an inherent task demand effect due to the obviousness of the information 

/education provided and blatancy in the instructions. However, even with this potential 

hazard, the effect did not take place - aesthetics were not overridden. 

It is notable to make mention of a small subset of subjects (20%) in the 

acceptance condition who received the high-density, "woodland" education. This subset 

did shift their acceptability ratings slightly higher than no-education controls for some of 

the more dense scenes, which resulted in a weak educational effect. This subset of 

subjects displayed better retention of the education information in a post-rating test, they 

reported hi^er familiarity with the natural ecosystems represented, and reported greater 

support for protection and restoration of tiiose systems. Possibly this subset of subjects is 

more environmentally aware and conscious, which motivates them to closely attend to 

information tfiat results in betterment of the environment. Although this offers hope that 

particular subgroups may be amenable to restorative options, the overall conclusion must 

be that the educational messages administered in this study were unsuccessfxal in 

substantially changing either aesthetic or acceptability judgments. Clearly, the 

educational message utilized herein, which parallels current media to gain public support, 

was ineffective. 

This leaves open two possibilities. Considering a subset of subjects did follow the 

minimal education provided, this could mean that groups who are already inclined in a 

proenvironmental direction may not need as much education, information or persuasion 
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to convince them to accept policy decisions that w^ould result in bettering ecological and 

ecosystem health. Results were obtained by Kearney (2001) that coincide with this 

notion. Using a sample comprised of individuals who had already expressed concern 

with management of the area, it was shown that postintervaition (post education) ratings 

were slightly increased over preintervention ratings. However, problematic in the 

experimental design was the inherent task demands due to scene labeling and 

opportunities to review the material at length (because of mailed questionnaires) and the 

self-selection bias. Considering the subject pool was solely comprised of local people 

concerned about clear-cutting, it is not a great leap to think that people already interested 

and concemed would devote their Ml attention to the information provided. It is highly 

likely that campaigns currently underway do not segregate and focus on a targeted 

audience. Instead, it appears ctirrent campaigns attempt to target the masses - thereby 

wasting time, energy and money, when perhaps they should be targeting only specific 

focus groups or stakeholders. 

This leads to the otiier possibility that stronger educational messages, in more 

persuasive formats (e.g., as used in public health campaigns) might more effectively shift 

public envirorunental perceptions and opinions. Of course, problematic with this idea is 

the current far-reaching and cost-effective nature of mass environmental education 

strategies. Management agencies may wish to continue using this approach in the 

ecological restorative domain. A further problem lies in the fact that this restoration 

effort, which is an environmentally "friendly" action can look and feel quite destructive 

and therefore will be a hard sell, especially given the prevalence of initial affective 
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responses. To complicate matters further, the pubHc has been fooled in the past into 

condoning a proposed action that was deemed necessary, later to find out the experts (and 

information) were wrong (e.g. Smokey Bear Campaign) or the motivating reasons 

appeared to be economic rather than ecologjc (e.g. clear cutting as a fire reduction 

campaign). The verisimilitude of the education is very important. The customary and 

traditional pamphlet-style message may not be sufficient to gamer acceptance of drastic 

alterations in the guise of "restorative" efforts. The trick to this education tactic is 

capturing the essence and importance in a few paragraphs. There will be a need for 

compelling information to substantiate the necessity of the proposed action and override 

initial preference assessments. 

Future empirical research should be undertaken to test the viability of the notion 

of strong message in more persuasive formats in the environmental domain. There is 

research supporting the effectiveness of health campaigns and media to reduce certain 

detrimental behavior (e.g. smoking) (Hill & Carroll, 2003; White et al, 2003; Donovan et 

al, 2003; Hill et al, 1998). However, adopting stronger propaganda/persuasive 

communication methods in the environmental domain could raise a number of practical 

and ethical concerns. First, public (and professional) confidence is higher for the medical 

science that supports health campaigns than for the ecological science currently available 

to direct envirorunental information efforts. Secondly, the cost of public health 

campaigns exceeds typical budgets for public environmental education/information by 

many orders of magnitude. While threats to the integrity of the collective environment 

are arguably as fundamental and socially important as threats to individual medical 
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health, it seems very unhkely that comparable financial resources would be made 

available any time soon. Finally, even if there were substantial scientific consensus about 

what ecosystem protections and behavior changes were needed, and sufficient resources 

were available for effective information campaigns, significant ethical/political issues 

would remain. Strong public health promotions are generally supported, but these 

campaigns are thought by some to exceed governmental authority and to infnnge on civil 

rights. There is probably less sentiment in the American public for having government 

environmental agencies carry out aggressive ("propaganda") campaigns on behalf of 

ecological protection. 

Should environmental education/information efforts, then, be abandoned? 

Emphatically, not! The threat of environmental degradation is real and immediate, and it 

is largely produced by inappropriate human behavior. We must find ways to waste less, 

pollute less and to protect or restore key ecosystems if we are to sustain quality human 

life on the planet. Accomplishing this will require that people individually and 

collectively change their behavior. Finding effective and appropriate methods to effect 

those changes presents substantial challenges, however, doing so is vital. 
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APPENDIX 

EDUCATION 
Savannah Message Woodland Message 

General text General text 

[Healthy Savannah] [Healthy Woodland] 
General text General text 

Many birds depend upon savannah habitats 
Many wildlife species depend upon savannahs for 
food and shelter 

Many birds depend upon woodland habitats 
Many wildlife species depend upon woodlands 
for food and shelter 

Healthy savannah ecosystems typically have less 
than 50% of the area covered by tree canopies. 
Between the trees the ground is covered by a rich 
and diverse mixture of grasses and flowering 
plants. 

Healthy woodland ecosystems typically include 
a mix of tree species ranging from dense thickets 
of younger seedlings and saplings to less dense 
stands of mature trees. To serve their important 
ecological functions woodlands need to have a 
relatively closed canopy, with tree branches and 
leaves providing cover over most of the area. 

General text General text 

Without the natural thinning effects of fire, 
savannahs become overwiielmed by brush and 
trees and are invaded by exotic plant species that 
out-compete native plants in the dense shade of 
the "new forest" that is formed. To serve their 
important ecological functions savannahs need to 
remain open, allowing sunlight to reach the 
important grasses and herbaceous plants growing 
among the trees. 
General text 

These disturbances can change the structure of 
the woodland ecosystem, exposing the soil to 
erosion and leaving too little tree cover to 
provide the shelter needed by some wildlife and 
plants. 
General text 
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