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ABSTRACT

An educational adaptation of the Oslo-Potsdam Solution for International Environmental
Regime Effectiveness is offered to evaluate the efficacy of environmental education (EE) using
criteria of tangible impacts on environmental quality. The goals for an environmentally
responsible citizenry capable of solving issues and protecting the environment have been evident
in seminal definitions of EE since Stapp’s initial attempt (Stapp et al.1969). A literature review,
however, revealed that virtually no research has attempted to evaluate educational efforts on the
basis of tangible measures of environmental quality linked to student actions. In an original
attempt to quantify relationships between EE and environmental quality, a sample of case studies
from schools across the United States was investigated. An objective measure of environmental
impacts resulting from EE treatments was obtained for each site. Naturalistic approaches in the
study allowed the impacts to be viewed within a contextual framework. Computations using the
adapted model provided the degree to which student environmental actions resulted in positive
environmental impacts beyond the original environmental state and the hypothesized

counterfactual state.



INTRODUCTION

Hungerford and Volk (1990) recognized that, in spite of established research on the
educational outcomes of EE, there was little evidence to suggest that EE had been significant in
halting the decline of environmental quality (EQ). Coyle (2005) reported that there is reliable
evidence that EE can present measurable results in producing a better environment while
acknowledging, however, that EE curricula which produce the desired environmental results [on
a large scale] were not yet in place in America. The purpose of this study was to propose a means
for examining what evidence exists to attribute tangible measures of environmental quality to
student-initiated actions resulting from EE curricula. An educational adaptation of the “Oslo-
Potsdam Solution (OPS) for International Environmental Regime Effectiveness” (Underdal
1992) was developed and evaluated as a quantitative tool for testing and fairly comparing the
efficacy of varied EE programs.

The OPS approach to assessing performance allows for not only an absolute measure of
biophysical impact but also a measure of improvement relative to the environmental quality at
some initial point in time. Other indices (i.e., habitat suitability index) in the natural sciences are
based on determining relative quality with reference to a hypothetical best environmental set of
conditions and a hypothetical worst condition. The evolution of research on international regimes
parallels that of EE in that EE research focused initially on establishment of the goals and
curricula for the field followed by studies of the most effective implementation strategies to
achieve gains in environmental knowledge, attitudes, action skills, and reported behavior. The
third phase, if this study is to have relevance, could be to ask whether EE really matters in regard
to environmental protection. For this study, the actual effectiveness of student actions (AE) was

an objective measure of specific environmental quality variables related to the goals of projects



initiated. Additionally, the environmental state existing with no EE program (NP) and the
optimal environment impacts (Ol) were estimated.

Whereas the OPS defines a policy space on which a unidimensional (or aggregated
multidimensional) scale that is causally related to the degree of environmental problem-solving
for international regimes (Sprinz 2005), the environmental education performance index (EEPI)
adaption developed here identifies the degree to which student-initiated actions resulting from
EE treatments improve environmental quality from an initial state toward a hypothesized optimal
state. With only one underlying dimension of evaluation being scored, the regime effectiveness
can be assessed by either relating the first two variables — actual performance (AE) with the no-
program counterfactual (NP) — or the last two variables — AE with the estimated optimal impact
(OI) from an ideal combination of EE treatments — or by relating all three. The distance Ol — NR
defines the potential for improvement and AE — NP the degree of realized improvement due to
the EE treatment. Dividing the latter distance by the former gives a simple coefficient of
effectiveness falling within the interval of 0 and 1 allows researchers to begin addressing the
effectiveness of EE efforts on the basis of tangible measures of environmental quality (Figure 1).

A more thorough explanation and expansion of the model is given by Short (2007).

EEPI Model for Measuring EE Effectiveness
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Figure 1. EEPI Model for EE Effectiveness



METHODS

This study explored the utility of EEPI adaption of the OPS evaluation model to assess
the relative effectiveness of student-initiated environmental actions in influencing tangible
measures of environmental protection. The model was tested using data from five case studies
which were developed from descriptions of student actions that were identified during a study at
Southern Illinois University — Carbondale during the winter and spring of 2006. Six researchers
gathered, compiled, and interpreted thirteen descriptions of student actions from evidence
provided by nine teachers. The sample of case studies came from locations that ranged from
Maryland to Hawaii. Participating teachers had employed the IEEIA (Investigating and
Evaluating Environmental Issues and Actions) curriculum model which is closely aligned with
the Thilisi objectives (UNESCO-UNEP 1978) and operationalized curriculum goals for EE
(Hungerford et al. 1980). The program encourages students to investigate local environmental
issues, evaluate environmental impacts, compile data, create appropriate recommendations, and
take the appropriate action of their choice that corresponds to the evidence gained (Hungerford et
al. 2003). Of the thirteen student actions identified, the five chosen descriptions of student
actions were investigated more thoroughly and expanded into detailed case studies. Additional
efforts to triangulate data were made.

Qualitative and quantitative data were collected to ascertain the veracity of claims that
EE can be linked to environmental protection. Employing methods from both research
paradigms helped to examine other variables that might contribute to positive or negative
impacts on environmental quality. The contextual framework that emerged from these methods
was important in determining the hypothetical counterfactuals and optimal impacts. Had only

qualitative data been sought in this study, calculating relative EEPI effectiveness scores would



have proven impossible. Conversely, building the case studies in the absence of qualitative data
might have led to false conclusions about the reasons for the observed impacts.
RESULTS AND DISCUSSION

This study revealed that tangible measures of environmental improvement or
maintenance linked to EE curricula can, indeed, be documented. The five case studies include
student actions resulting in: 1) initiation of a Midwestern paper recycling program (RYC);
2) withdrawal of a proposal for a municipal waste incinerator (MWI); 3) passage of container
deposit law known as the Hawaiian Bottle Bill (HBB); 4) improvement in wood duck nesting
habitat and increased reproductive success (WDN); and 5) riparian habitat restoration (RHR).
Short (2007) provides complete descriptions of these case studies.

A summary of the positive impacts from each case study is as follows:
(RYC) The efforts of middle school students have resulted in 3813.7 tons of solid waste material
being diverted from landfills to recycled products. Their actions have also resulted in a 260%
increase in the recycling rate from 1992 to 2005.
(MWI1) The actions of Southwestern Illinois high school students prevented 55,380 g I-TEQ of
toxic dioxins/furans (PCDD/F) from entering the air in their community from 1993 to 2005. As
a result, cancer rates are estimated to be 43.5% lower than would be expected had the incinerator
been constructed.
(HBB) Middle school students in Hawaii were instrumental in the passage of legislation that
resulted in the recycling of 42,277 tons of deposit containers from 2004 to 2006. Recycling rates
for container items has increased from 25.2% to 73%, and the amount of beverage container

items found in coastal litter appears to be decreasing.



(WDN) Actions of high school students in Maryland helped increase average occupancy rates of
wood duck nest boxes from 26% to 49% from 1995 to 2005 resulting in an estimated annual
addition of 42 adult ducks in an eastern marsh.

(RHR) Efforts by Midwestern high school student have increased wildlife habitat on their
campus from 3,295 m? in 1990 to 25,003 m? by 2006. Plant diversity increased as evidenced by
a change of 34 to 94 tree species and 6 to 86 forb species. Likewise, bird diversity improved
from 44 to 75 species during the study period. Stream quality, as indicated by measures of taxa
richness and MBI, also improved.

In addition to evaluating student actions on the EEPI scale, the five case studies were
reviewed by a nine member expert panel that ranked the environmental effectiveness of student
actions. Two different evaluation instruments were used by each panel expert. There was little
intra- or inter-rater agreement found when scoring from the instruments was analyzed. The
environmental effectiveness values attributed to student actions by expert evaluators were
compared more directly to the EEPI Scores derived for each case study by converting the expert
rankings to a 0-1 EEPI-type scale. When the comparisons between expert panel rankings and
EEPI scores were made, no agreement between the expert rankings and the EEPI rank was found
for any of the case studies (Table 1). Values on some case studies were essentially reversed.

Table 1. Comparison of Expert Rankings with Total EEPI Scores

Converted Rank Converted Rank Envj&;inem Rank EEPI Rank

CSR Order CSE Order Only Order Scores Order
MWI 0.667 1 0.754 1 0.667 2 0.090 5
HBB 0.622 2 0.734 2 0.679 1 0.594 1
RYC 333 3 0.681 3 0.617 3 0.106 4
RHR 0.311 4 0.652 4 0.604 4 0.560 2
WDN 0.111 5 0.641 5 0.583 5 0.507 3




These differences suggest that an expert panel will not necessarily intuit differences in

tangible, environmental impacts without consensus on specific indicator variables and a

consistent, quantitative means by which to compare values derived for those indicator variables.

CONCLUSIONS AND RECOMMENDATIONS

It is incumbent on EE researchers to begin asking the very difficult question of whether

or not efforts by environmental educators actually matter in protecting environmental quality. If

so, to what extent and in what ways can EE be demonstrated to positively impact environmental

conditions? For evaluating the ultimate impact from EE interventions, a shift of the dependent

variable from educational outcomes to environmental quality is proposed (Figure 2).
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Figure 2. EQ as the Dependent Variable in EE Evaluation Studies

Making the proposed shift presents a significant challenge to EE researchers and will

likely require collaboration with researchers in the natural sciences.

If positive impacts are to be

attribute to EE treatments, however, there should be a mechanism by which those impacts can be



measured while controlling for extraneous variables. Short (2007) provides recommendations on
establishing such a mechanism for both teachers and researchers.
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