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We conducted a systematic literature review of peer-reviewed research studies
published between 1999 and 2010 that empirically evaluated the outcomes of
environmental education (EE) programs for youth (ages 18 and younger) in an
attempt to address the following objectives: (1) to seek reported empirical
evidence for what works (or does not) in EE programming and (2) to uncover
lessons regarding promising approaches for future EE initiatives and their evalu-
ation. While the review generally supports consensus-based best practices, such
as those published in the North American Association for Environmental Educa-
tion’s Guidelines for Excellence, we also identified additional themes that may
drive positive outcomes, including the provision of holistic experiences and the
characteristics and delivery styles of environmental educators. Overall, the
evidence in support of these themes contained in the 66 articles reviewed is
mostly circumstantial. Few studies attempted to empirically isolate the character-
istics of programs responsible for measured outcomes. We discuss general trends
in research design and the associated implications for future research and EE
programming.
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Introduction

Environmental education (EE) programs and organizations worldwide advance a
wide range of goals believed to contribute to enhancing the environmental literacy
of participants. This form of literacy is generally comprised of knowledge, attitudes,
dispositions, and competencies believed to equip people with what they need to
effectively analyze and address important environmental problems (Hollweg et al.
2011). The field of EE has also developed consensus-based guidelines for how to
achieve this general goal, summarized most comprehensively in the North American
Association for Environmental Education’s (NAAEE) Guidelines for Excellence
publications (NAAEE 2012a). These guidelines are based on the opinions of hun-
dreds of researchers, theorists, and practitioners about what works in EE. As such,
they provide lists and explanations of what might be considered generally agreed
upon ‘best practices’ in the field.
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This paper describes an effort to examine empirical evidence associated with
those best practices. We conducted a systematic literature review of research
published between 1999 and 2010 that empirically evaluated the outcomes of EE
programs in an attempt to address the following objectives:

e To seek empirical evidence for what works (or does not) in EE programming.
e To identify lessons regarding promising approaches for future EE initiatives
and their evaluation.

Systematic reviews of the empirical literature are not unprecedented in the EE
literature. A number of such reviews have focused on program outcomes. For exam-
ple, Leeming and his colleagues (1993) examined 34 EE studies between 1974 and
1991 that assessed knowledge, attitudes, and behavior-related outcomes of partici-
pants in in-class and out-of-class experiences. Zelezny (1999) analyzed 18 studies
with a focus on whether programs in classroom or nontraditional settings performed
better at improving environmental behavior. Each found significant shortcomings in
the methods of the studies they reviewed. As such, they drew limited conclusions
about the characteristics driving program outcomes. Rickinson (2001) identified 19
studies of EE programs between 1993 and 1999 that examined learning outcomes.
He concluded from seven of those studies (including Zelezny’s review) that certain
program characteristics appear to facilitate positive outcomes. These characteristics
included role modeling, direct experiences in the outdoors, collaborative group dis-
cussion, longer duration, and preparation and/or follow-up work. Rickinson explic-
itly noted a gap between speculation and evidence, however, and that empirical
understanding of the characteristics which drive program outcomes ‘is in need of
further development.’ (272)

Temporally, the current review starts where Rickinson left off, reviewing
published articles since 1999. In contrast to prior reviews, we explicitly seek to
examine the body of empirical evidence associated with consensus-based best
practices in EE. We follow Rickinson’s lead in an attempt to be systematic, compre-
hensive, and analytical. We developed clear criteria for inclusion of studies in the
review and a common framework through which to analyze them. We aimed to
include all peer-reviewed studies that met these criteria, regardless of our assessment
of their individual quality. In this way, we could critically analyze and interpret the
meaning of the findings reported therein and draw meaningful conclusions.

Consensus-based best practices in environmental education

Table 1 contains definitions developed from numerous sources that outline what
many consider to be state-of-the-art, or ‘best,” practices in EE (based primarily on
EECO 2012; Hungerford, Bluhm, et al. 2001; Hungerford and Volk 1990;
Hungerford, Volk, et al. 2003; Jacobson, McDuff, and Monroe 2006; Louv 2005;
NAAEE 2012a). We focus most heavily on the NAAEE guidelines series (NAAEE
2012a), which was explicitly developed through consensus-building efforts amongst
researchers and practitioners in EE. We used the definitions in Table 1 to track the
characteristics of each program evaluated within the reviewed articles. We also
tracked three additional practices that are generally less favored in the EE literature.
These include: (1) traditional classroom approaches (Trad) in which the program
consisted solely of traditional lecture style presentation(s); (2) lecture (Lect), in
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which the program contained at least one lecture style presentation; and (3)
programs that took place exclusively indoors (Inside). The abbreviations above and
in Table 1 are used in subsequent tables to ease formating.

While other terminology is common in the EE literature, we chose to focus upon
practices we could clearly define and observe in the empirical literature. For exam-
ple, while ‘constructivism’ is a ubiquitous term throughout the theoretical and
empirical literature (e.g. Stern, Powell, and Ardoin 2010; Wright 2008; Yager 1991),
it can manifest in multiple forms. Constructivist approaches help learners to con-
struct their own understandings through building upon their prior knowledge and/or
actively engaging them in real-world experiences (Jacobson, McDuff, and Monroe
2006). A program can be constructivist by directly relating content to participants’
prior experiences or home lives. Alternatively, programs can build new knowledge
through shared experiential learning and enhance the constructivist nature of that
knowledge through periodic reflection. As such, the term ‘constructivist,” though
commonly evoked in the reviewed studies, does not provide a single concrete prac-
tice in EE (e.g. DiEenno and Hilton 2005). In this case, we opted for more specific
program elements that reflect different forms of constructivist program design — for
example, explicit attempts for connecting program content to participants’ home
lives, experiential learning, reflection, and field investigation. We also chose to break
‘experiential education’ into its many subcomponents, including active participation,
hands-on observation and discovery, investigation, and other techniques that might
commonly be considered ‘experiential’ (e.g. Jacobson, McDuff, and Monroe 2006).

Methodological approach

Our review sought empirical evidence of outcomes associated with each of the prac-
tices in Table 1 by identifying and examining peer-reviewed articles published since
1999 through 2010 that met the following criteria:

e A description of the EE program was included that was sufficient enough to
identify the presence of program characteristics associated with the identified
best practices.

e The program served youth audiences, ages 18 and below.

e There was clear evidence that subjects partook in the specific EE program.

e At least one element of knowledge, awareness, skills, attitudes, intentions, or
behavior was empirically measured, either qualitatively or quantitatively,
following participants’ exposure to the program.

Once identified, articles were reviewed and coded to achieve the following objectives:

(1) To identify all relevant program characteristics of the evaluated programs
that could be discerned from the article.

(2) To identify all outcomes that were measured in each article and to assess the
extent to which each outcome was generally positive or not.

(3) To examine relationships between reported program characteristics and
outcomes.

(4) To identify authors’ explanations of results, in particular, those pertaining to
which characteristics of the programs (or lack thereof) contributed most to
the observed evaluation results.
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(5) To identify which of these explanations were speculative and which involved
at least some degree of empirical evidence associated with the particular
program characteristic’s relationship to a desired outcome.

(6) To summarize the research design and methods employed in each study and
to identify and summarize shortcomings in research design or methods
described by the authors.

Articles reviewed

To locate articles for the review, we began by reviewing the Table of Contents in
mainstream EE journals published between 1999 and 2010, including The Journal
of Environmental Education, Environmental Education Research, Applied Environ-
mental Education and Communication, International Research in Geographical and
Environmental Education, Australian Journal of Environmental Education, and the
Canadian Journal of Environmental Education. We also conducted keyword
searches in databases, including EBSCO Host® and Web of Knowledge®, and in
other journals in which EE articles might typically appear, including Environment
and Behavior, International Journal of Science Education, Science Education, and
Science Teacher. Keywords included ‘environmental education’ and ‘evaluation.’
We also reviewed web-based repositories of EE studies, including NAAEE (2012b),
PEEC (2012), and Zint (2012). We then reviewed the abstracts of all candidate arti-
cles whose titles revealed a likelihood of meeting the study criteria. As articles were
identified, we scoured their literature-cited sections for other candidate articles and
also conducted forward searches for articles that cited the articles already included
in the review. We limited our final selection of articles to those focusing on school-
aged youth (ages 18 and below), following Rickinson (2001). The search resulted in
66 articles that fully met the study criteria. Within these 66 articles, 86 EE programs
(or groups of programs) were sufficiently described to be included in the analysis.

Article coding and analysis

At least two authors read each article and consulted on coding. The lead author was
involved in the coding of all of the articles, while each other author read a majority.
In cases of ambiguity or initial disagreement on coding, all three authors read and
discussed the article. We came to consensus on the coding of both program charac-
teristics (Table 1) and outcomes prior to conducting further analyses. For each of the
86 programs, we recorded the presence of each program characteristic described in
the article. We also coded which of six outcomes of interest were measured in the
article and the extent to which those outcomes were generally positive. Most articles
assessed more than one outcome. To be able to provide consistent metrics across all
articles, we settled upon the following outcomes’ definitions for coding purposes:

e Knowledge: individual participants’ change in knowledge of the subject after
exposure to EE.

e Awareness: individual participants’ change in recognition or cognizance of
issues or concepts.

e Skills: individual participants’ change in abilities to perform a particular
action.
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e Attitudes: individual participants’ change in attitude toward the subject of the
EE or environmental actions related to the programming.

e [ntentions: individual participants’ self-reported intent to change a behavior.

e Behavior: individual participants’ self-reported behavior change or staff
observations of behavior change following exposure to EE.

e Enjoyment. individual participants’ overall satisfaction or enjoyment levels
associated with the educational experience.

While other more nuanced outcomes were measured within the sample, for example,
different types of knowledge, attitudes, skills, intentions, and behaviors, we opted
for broader categories of outcomes to discern lessons that might crosscut the
programs under study. These general categories also mirror the efforts of prior
systematic reviews (Leeming et al. 1993; Rickinson 2001; Schneider and Cheslock
2003; Zelezny 1999). In an effort to be as inclusive as possible, the specific
operational definitions listed above incorporate definitions from prior reviews and
were finalized following our first reading of all articles in the review sample.

Other outcomes were occasionally observed, but not included in our analysis;
the most common involved elements of empowerment, which we observed in eight
studies. In three studies, this involved measuring of locus of control (Culen and Volk
2000; Dimopoulos, Paraskevopoulos, and Pantis 2008; Zint et al. 2002); in three
other studies, self-efficacy was measured (Johnson-Pynn and Johnson 2005; Stern,
Powell, and Ardoin 2010; Volk and Cheak 2003); and in two cases, more general
forms of self-confidence were measured (Kusmawan et al. 2009; Russell 2000). We
excluded ‘empowerment’ as an outcome in our analysis for three reasons: (1) its
uncommon appearance and inconsistent conceptualization in the sample and (2) it
was more commonly referenced in the reviewed articles as a probable reason for
achieving another outcome than as an outcome itself. No other outcomes were com-
mon in the review that were not easily encompassed by the definitions provided
above.

Consistent coding of outcomes as positive or negative presented perhaps the
greatest challenge of the review, primarily due to the wide-ranging methodological
paradigms employed within the reviewed studies. Following Rickinson (2001), we
made a conscious effort to assess outcomes from within the research paradigm
employed by the study authors. For example, the coding of outcomes for studies
employing inferential statistics was based on tests of statistical significance. In these
cases, however, ambiguities would arise when a study showed statistically signifi-
cant results in some, but not all, measures of a particular outcome (e.g. two out of
four measured outcomes showed positive change). Qualitative studies and those
using only descriptive statistics posed even greater challenges for coding. To illus-
trate this ambiguity, consider the following: if evidence is presented that a program
completely changed the life of one student, but not thirty others, should this be con-
sidered a ‘positive’ outcome? If data suggest that a program changed the attitudes of
40% of participants, should that be considered a ‘positive’ outcome? To reflect such
ambiguities, we coded the data as follows, and analyzed it in two different ways.

Each analysis involved matching the presence of particular program characteris-
tics with measured program outcomes. In our first analysis of the linkages between
program characteristics and outcomes, we considered any positive finding for an
outcome (including mixed measures for a single outcome) to be positive, erring on
the side that any positive results, even if small or for a small proportion of students,



Downloaded by [Virginia Tech Libraries] at 05:40 10 October 2014

Environmental Education Research 587

is a success. Using this definition, we witnessed very little variation in program
outcomes across all studies. We present the first analysis in an appendix to this arti-
cle (Table A). Because of the limited ability to observe variation in the first analysis,
we performed a more nuanced second analysis. In the second analysis, presented in
the manuscript, each outcome type (e.g. knowledge, attitude, intentions, etc.) within
each article was coded as ‘null,” ‘mixed’, or ‘positive,” using the following
definitions.

0 = Null (or negative) findings. In quantitative studies using inferential statistics, the
article’s author(s) report(s) no statistically significant positive result for the outcomes
of interest. In qualitative studies, the author(s) explicitly note(s) a lack of positive out-
comes. Note: only one study found a negative change in any outcome measures.
(Martin et al. 2009)

1 = Mixed (or ambiguous) findings. In quantitative studies with inferential statistics,
statistically significant positive changes are found for some, but not all, measures of a
particular outcome. In studies using descriptive statistics only, less than 50%, but
greater than 0%, of program participants exhibited positive outcomes. In qualitative
studies, the author(s) explicitly note(s) that results for a particular outcome were mixed,
or that some outcomes were positive while others were not. This category also includes
mentions of positive outcomes for only some participants.

2 = Positive findings. In quantitative studies using inferential statistics, all measures of
a particular outcome type exhibited statistically significant positive results. In studies
using descriptive statistics only, at least 50% of program participants exhibited positive
outcomes. In qualitative studies, the author(s) claim(s) only positive results (any null
or conflicting cases are explicitly reported as exceptions or outliers).

We considered 50% a reasonable cut-off for descriptive studies, as we feel that if
positive changes occur for a majority of participants, the program had an overall
positive effect. We examined the relationships between the presence of each program
characteristic and each outcome measure. To ease reporting, a mean score was calcu-
lated for each pairing of a program characteristic with each outcome type, such that
a score of ‘0’ would mean that the program characteristic was never associated with
any positive outcome; a score of ‘1’ would indicate mixed or ambiguous findings;
and a score of ‘2” would signify that the program characteristic was only associated
with unambiguous positive outcomes (as defined above).

To further explore linkages between program characteristics and measured
outcomes, we also examined authors’ claims about which aspects of the programs
they felt were most important in driving study results. In these cases, we conducted
qualitative coding on each article, focusing most energy on the discussion and con-
clusion sections. While we began this review with some pre-conceived categories,
we allowed additional themes to emerge and felt it appropriate to focus on the lan-
guage used by the authors in each case. This led to the development of themes that
differ slightly from our preconceived list of ‘consensus-based best practices.” We
then examined each claim we recorded to determine whether any evidence existed
within the article to empirically isolate the impact of the particular program charac-
teristic upon a particular outcome. This evidence, when present, took multiple forms.
In some cases, a control or comparison group provided evidence of enhanced out-
comes in the presence of the program characteristic. In other cases, particularly in
qualitative studies, study subjects, typically program participants (though in a few
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cases parents or teachers), explicitly identified the aspects of the program that they
felt led to a specific outcome. In keeping with our aim to analyze the data from
within the particular paradigm of the researchers, we considered each as evidence of
empirical isolation. We distinguish between inferential, descriptive, and qualitative
evidence in the presentation of results.

Results
Programs

Forty-nine of the 86 evaluated programs included in the review took place in the
USA. Programs varied tremendously in their duration, setting, and general nature.
Sixteen were multiday residential experiences; 43 involved shorter field trips; 53
involved at least some time in the classroom; and 33 involved multiple settings.
Thirty-five of the programs involved students aged 15-18, and 67 involved younger
participants (4—14). Sixteen programs spanned both age groups.

Methods used in the studies

Fifty-seven studies employed quantitative techniques, and fifty-four employed quali-
tative techniques. Thirty-five were mixed methods studies. The most common study
design was quasi-experimental, comparing pre-experience and post-experience stu-
dent survey responses (50 studies). Twelve studies only measured outcomes after the
experience. Fourteen studies involved a follow-up measure after some time had
elapsed after the experience. Thirty-three studies employed some form of control or
comparison group.

Authors of 12 studies suspected that particular weaknesses in their methods
may have contributed to null findings. In most cases, authors felt that their mea-
surements were not sensitive enough to detect changes between pre-experience
and post-experience scores. In five cases, authors attributed this to ‘ceiling
effects” created by high scores prior to the experience. Other common measure-
ment concerns included small sample sizes, vaguely worded survey items, unac-
counted-for confounding factors, and social desirability bias (the case in which
respondents select the answer they feel the surveyor is seeking, rather than that
reflecting their true feelings).

Outcomes

Table 2 displays the number of programs for which each outcome of interest was
measured and the percentage of times each was associated with a positive, mixed, or
null result attributed to the program. Average outcomes scores are also presented
(0-2 scale), along with the particular articles in which each outcome measure was
observed. Knowledge was the most commonly measured outcome in the review,
followed by attitudes. Null findings were not commonly reported within the sample.
Only six programs were associated with null findings across all of their measured
outcomes.

Program characteristics’ associations with outcomes

Program characteristics’ associations with outcomes were examined in three
ways. We first examined the number of incidences in which selected program
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characteristics were associated with any positive outcomes (see Appendix A,
Table A). We then examined the data by combining all outcomes into a single
measure and accounting for mixed results. As described in more detail above, out-
comes were coded as ‘null’ if no measured outcomes were positive; ‘mixed’ if some
measures were positive and others were null or mixed; and ‘entirely positive’ if all
outcome measures were positive (Table 3). Finally, we examined the data associated
with each outcome type separately while accounting for mixed results (Table 4). In
this analysis, each outcome type (i.e. knowledge, skills, attitudes, intention,
behavior, and enjoyment) is considered on its own. The table is sorted by a weighted
average that accounts for each individual pairing of each program characteristic and
each outcome. Awareness is not included in the table because only one program
displayed null findings for awareness. That program employed a traditional,
lecture-only approach indoors.

The tables, taken together, provide circumstantial evidence in favor of all the
consensus-based best practices observed in the literature. The five traditional
programs, typically included as control groups in the reviewed studies, clearly
achieved less positive outcomes than other programs. While some practices appear
to be somewhat more commonly associated with better outcomes than others (for
example, investigation, projects, and reflection), the general low variability in
outcomes does little to differentiate the strength of each practice in a practical sense.
Moreover, the coincidence of program characteristics with positive, mixed, or null
outcomes does not mean the two are necessarily causally linked. Our review cannot
account for the quality with which each practice was performed, nor could we
account for additional characteristics that may have been present in the program but
not described by the author(s). An additional limitation involves the enhanced likeli-
hood of achieving what we have termed ‘mixed’ results in studies in which a larger
number of outcomes were measured. To address these limitations, we re-examined
each article to explore authors’ explanations for the program outcomes they
observed.

Reviewed studies’ authors’ explanations for observed outcomes

Arguments posited by the authors of the reviewed studies for why (or why not) the
observed programs achieved particular outcomes are summarized in Table 5. The list
is somewhat different from the specific practices contained in the earlier analysis, as
authors often used broader terms to encompass a suite of practices. For example,
experiential education encompasses descriptions of students’ active engagement in
first-hand experiences. This includes multiple versions of active, hands-on learning.
In other cases, authors posited explanations that were not identified in our literature
review of best practices — for example, the style or identity of the educator.

Table 6 displays the number of studies containing each claim, the outcomes with
which claims were associated, and the frequency with which some evidence was
actually present to empirically support the authors’ speculation about a particular pro-
gram characteristic. In Table 6, we distinguish between three types of empirical sup-
port: (1) inferential statistics (I); (2) qualitative findings accompanied by descriptive
statistics (D); and (3) qualitative findings without descriptive statistics (Q). In infer-
ential cases, evidence involved a control or comparison group which contributed to
isolating the role of a characteristic in influencing outcomes (e.g. Basile 2000; Liu
and Kaplan 2006; Siemer and Knuth 2001; Stern, Powell, and Ardoin 2008). In other
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cases, qualitative data were presented to directly support the role of a particular prac-
tice in influencing student outcomes. This commonly took the form of interview data
in which participants answered questions about the aspects of programs that led to
their own perceived changes in knowledge, attitudes, or behavioral measures (e.g.
Ballantyne, Fien, and Packer 2000; Ballantyne and Packer 2002; Ballantyne and
Packer 2009; Knapp and Poff 2001; Russell 2000). In a few cases, a particular
practice was associated with mixed outcomes — for example, two out of three attitude
measures showed a positive response. These cases are marked by bold italics in the
table. Seventeen studies provided some form of empirical isolation of a program
characteristic’s relationship with a measured outcome. Ten articles used inferential
statistics; five used descriptive statistics; eight provided un-quantified qualitative
evidence; and six articles provided more than one form of evidence.

Experiential education was the most commonly hypothesized explanation for a
program’s degree of success, followed by issue-based education, direct contact with
nature, dosage, investigation, and empowerment. Few of the claims made by authors
were directly supported with empirical evidence. The most common empirically
supported claims involved experiential education, dosage, and investigation.

While the presence of empirical support certainly bolsters authors’ claims, the
lack of it does not necessarily mean that a particular claim may be any less valid.
For example, claims associated with participants’ development of emotional connec-
tions may be just as important as other claims even though they were not systemati-
cally measured. In many cases, authors made claims based on their own detailed
observations. In other cases, however, claims were clearly made based upon pre-
existing theory or general impressions of what might have made a program more
successful in the absence of any real data. In most of these cases, the authors were
clear about the speculative nature of their propositions.

In some cases, empirical support existed for a suite of practices, rather than any
particular single program characteristic. For example, DiEenno and Hilton (2005)
isolated the impact of what they refer to as a ‘constructivist’ approach upon partici-
pants’ knowledge and attitudes. In this case, the elements of the program that dif-
fered from a control group included cooperative/group learning, place-based, and
issue-based education. Kusmawan and colleagues (2009) provided empirical support
for programs that incorporated both field-based investigations and student engage-
ment with local community members in local environmental issues. While general
claims about experiential education were supported in the article, it was unclear
which particular aspects of each program were responsible for driving specific differ-
ences in outcomes. This highlights both the methodological challenges of isolating
best practices and the interacting components of programs that contribute to a
holistic experience responsible for overall outcomes in participants. Groupings of
multiple characteristics as clusters are not included in Table 6, with the exception of
the IEEIA model, which is an explicitly described approach in each case.

Interpretation and discussion

While unable to conclusively isolate the key characteristics that tend to produce the
most desired outcomes in EE, this review provides some basic, though inconclusive,
evidence in support of the existing consensus-based guidelines for EE programming.
Authors commonly highlighted certain program characteristics in particular (Table 5).
Authors’ claims may be interpreted in at least two ways, however. As observers



593

Environmental Education Research

‘s3urpuy 2Ane

-3ou 10 [[nu A[uo = () [[NN "sSurpuy [[nu dwos ‘sFurpuy dAnIsod Jwos = () PIXIA ApPNIS € UIIIM SIWOINO PAINSeaw /7» uo surpuyy 2AnIsod A[uo = (7) 9ANISOJ :S9ION

9¢'1 3% 0S L 98 sweidoid [[e1AQ
090 0 09 (114 S (peilL) reuonIipel],
'l T 8L 0 6 (ma1A) mara Jo syurod opdnny
STl ST SL 0 v (1d) Armbur amg
8C'1 9¢ 9¢ 8 94 (3097) 2091
0¢'l Se 19 ¥ €C (19Y) 9oueAsDY
€1 8¢ S 8 €1 (Kerq) Surured] paseq-Ke[d
S| 8¢ 8¢ 14 49 (ooe]q) Surures] paseq-ooe[J
9¢'1 St St 6 144 (oprsuy) A[uo apisuf
9¢'1 9¢ 9 0 I (D7) uonoNISUI PAIAUII-TUILD |
6¢'1 (374 125 4 9¢ (ep1sinQ) uononysur J00pINQO
or'l 194 99 C w (onssy) Surures| paseq-onss|
71 8% 9% L 19 (POIAD) 1uB)U0d Jo AI2AT[AP [EPOWINIA
'l (44 8¢S 0 1€ (D/D) Surured dnoi3 eanerodoo)
'l % 9% ¥ 0L (dv) uonedonred oanoy
L1 (4 LY ¢ s (OH) AI9A00SIP 29 UONBAIOSQO UO-SPUBH
1S°1 123 (9% € ¢ (39) uonosgy
€SI €S 1’54 0 (114 (Aug) uoneSnsoAuy
8S'1 8¢ (474 0 ¥ (fo1q) Surures] paseq-joelorg
651 6S 8% 0 L1 (1) Anmbur papmnn
651 6S Iy 0 LT (DQ) uonoa[0d BIEQ
L91 L9 €€ 0 SI (wu) uoneSIISOAUL P[OY SAISISUIU]
(31808 7—0) 21008 (%) eamisod Ajomug (%) PXIN (%) sSurpuy [N N onsLIoRIRY D)

QWo0)NO0 93eIAY

S3uIpuy 9AISOd

"S3UIPUY SOWONO PIUIGUIOD YIIM SONSLI)ORIEYd Wweidold Jo 9ouaprouIo) ¢ 9[qel,

#T0Z $800100 0T 07:G0 * [selrelq1 yoe L euibiA] Ag pepeojumog



M.J. Stern et al.

594

(ponunuo))

LT 14 € [4 9 S L SuoneAIssqO

4! STl €'l 00°1 LT'1 081 00T oge1ony 1
vl ST 4! LT 9¢ 81 194 SuoneAISSqO

€'l 081 LO'T Se'l STl 191 ¥8'l age1ony 99e[d
SL1 4! LT 81 6¢ ve €9 SuoneAIssqQ

vSl €6'1 18! 8C'1 €Tl w1 181 oBe1oAy dv
91l ! 4! 4! 9¢ LT 9¢ SuoneAISSqO

SS'l LS'T STl el ! €51 98’1 oge1ony onss]
¥8 01 01 L 61 o1 8¢ SuoneAIssqQ

SS'l 09°1 0C'1 6C'1 9I'l 0L'1 €61 oge1ony D/0
8yl 4! 91 91 43 0¢ (45 SuoneAIasqQ

LS'1 'l ol'1 A ol'1 So'l S8l a3e1oAy OH
LE [4 S I 6 € LT SuoneAISSqO

65’1 98’1 'l 00T €'l L9'1 9L'1 oZe1ony 1D
€l I € ! [4 € € SuoneAISsqO

w1 00°1 L9'1 00T 00°1 L91 00T oge1ony Id
I8 L 6 9 61 ! 6¢ SuoneAIssqQ

w1 'l LT 0s'T LET Yo'l €81 oge1ony Jd
901 4! I 01 €C ST 53 SuoneAISSqO

€9°1 'l LT 0’1 9C'1 €Ll 68’1 oge1ony AUl
69 L 6 S Sl 8 94 SUONBAIISqO

L9'1 98’1 'l 00°¢ or'l SL'T P8l oBe1ony od
09 9 9 9 I 4! 61 SuoneAISsqO

0Ll €8'l €'l 0s°T SS'1 861 00°¢ oZe1ony fo1q
[44 14 S € L 6 4! SuoneAIssqQ

6L'1 00T ov'1 L91 LS'T 68’1 €61 oBe1ony iy

yuowkofuyg Jo1ARYRg uonuu] sopmy SIS o3pajmouy

a3eI10AR pAIYIIOM

SOUWIOINO PALSI(]

saonjoeld pauodoy

"MSIADI Q) UI SA[OIE 99 dY} SSOIOL SOISLIajorIeyD weiSold PaAIdsqo Im PIJBIOOSSE SAI0OS JWoNN() “f d[qeL,

#T0Z $800100 0T 07:G0 * [selrelq1 yoe L euibiA] Ag pepeojumog



595

Environmental Education Research

‘S3uIpuy [[NU A[UOWITOD 2I0W 9)edIpUl
] A0[9q S9I00S "AUIOJNO PIJBIOOSSE O} PUE JNSLIOJOBIRYD oY) UodM3aq diysuonelor oanIsod owos Isea] e 05eI0AL U0 MOYS | SA0QE S9I00S “7 0} () WOoIJ dFuel S9100S SAJON

9¢91 (44! Ll S91 98¢ €Ic 8¢S SUOLeBAISSqO

€51 (43! 171 or'1 'l LL'1 881 oSeroAy [e10L,
14! 4 I I S S SUOBAISSqO

9¢°0 0s°0 00°0 00°0 00°0 VN 080 o3eroAy peliL
LE S 14 S 8 € 4! SUOneAISqO

S 00°C SL0 00'1 00'1 L9'1 861 oSeroAy Aeid
oy I C 9 0l 6 Ic SUONBAISSqO

€1 000 0S°0 00'1 050 9¢'1 [4A! oSeroAy opIsuf
€9 9 L € L1 9 vT SUONEAIDSGQ)

6C'1 0s'T 00°T L9°0 IL°0 €81 L91 ogerony 1097
€9 8 8 9 91 L 81 SUOeAISSqO

87’1 €91 (AN 0S'1 (AN el 68’1 oSeroAy [°d
6¢ S S 14 9 € 9 SUONBAISSqO

8V'1 081 or'1 STl £8°0 00°¢ €81 ogerony MITA
(43! S1 SI L1 134 14! 8v SUOneAISqO

IS°1 08I LO'T 6Tl €1 ILT €81 ogerony IpIsmO
0S1 S1 4! Ll LE 91 €S SUONIBAISSQO

[ €L'T 80°T A 6r'1 SL'T 6L'1 9ZeroAy PON

juowAofuyg lolaeyog uonuIU| sopmIny SIS J3pomouyy

J3e10AR PAIYSIOM

SAWI0JINO paIIsaq

soonoeld pauoday

#T0Z $800100 0T 07:G0 * [selrelq1 yoe L euibiA] Ag pepeojumog

(ponuuo)) dqeL.



M.J. Stern et al.

596

(panunuo))

weidold & ur papnjour AjeAnoe pue Ap1ordxe arom suoneroudsd spdnny

QWOINO Y} 0) ped pinom 309dxad

Y3 duo JudwRe ugisop ou pey werdord oy ey Sunto Aq s3ulpuy [nu paurejdxe loyny
uonesnsasur/uonedroned

JAI}OR 10/pUE UOISSNOSIP/uoneIdqIap dnoid y3noiyy 10U ‘SIOY)0 Yim paxaom syuedionied
Joyeonpa oy}

Jo Amuoapt 1o Ajnjeuosiod oygroads ay) ynoqe Surylowos 0} ssaoons weigold pangume Joyny
PassnosIp pue

pajensuowdp Aprordxo a1om suonnjos Jo/pue dFeWep [BJUSWUOIIAUD JO saouanbasuo))
UONJBWLIOJUI JO SIDAI0AI dAIssed jsnf uey) 210w 19m SUIPMS

ssaoons  sweidold 0} A9y Se SUONOOUUOD [BUOIOW PO JoyIny

uonINNSul AY) JO WI[BI A} SPISINO SIOUAIAAXS SHUSPNIS 0} SUONOIUUOD Ipew A[oIdxd Jujuo))
(s1o(p0 03 suonejuasaxd JuuoArep pue JurdoEAdp

1o ‘dn-ues[o & 9o9foid Ayunwiwod € se yons) 309foid oyroads e ur 1red ooy sjuopms
soouoLadxa 1oy} uo 300p1 Ao dxe 01 syuopmys paxnbar weidord

31 0} UONOIUUOD

Siuopmys pue doe[d repnonted € jnogp Aem dWOs UI JSBI[ & PUE 9)IS-UO Sem weiSold
uoneSI)SOAUL POAJOAUL WERIF0I]

SJUAPMIS Y} U0 AoBIYJR-J[9s Jo suondoorad soueyua Aprordxs 03 paAIdSqo sem WeISoId
swisIue310 SUIAI] )M JOBIUOD JOQIIP papn[oul Jo/pue apisino ade[d ooy weidord
dn-mofjoy pue

uoneredord oousnradxa-isod pue -o1d ‘ospy swei3oid Jo Aouonbaiy 1o/pue uoneInp Y,
SONSSI [BJUSWUOIAUS OYI109ds uo pasnooy uoneonpyg

douonodxa pueysiy senonted e ur Sunedioned

A1oAnoe ul pade3ud a1om syuopmys ‘st jey], Tenusuadxd Apordxe sem Surures

suonje1oudd oidnniy
udisop weidoxd

PUE S[BOS UM} [OJRWISIIA]
Spom dnoi3

aAne10dood 10 uorssnosip dnoin

10380NP3 JO Auap! 10 J[AIS
swo[qoId [BIUSWUONAUD

J0 soouanbosuod uo snooyq

uonedronred aAnoy

Pare10dIodul SJUSWS[R JANOIPY
syuedronaed

JO SQAI[ dwoY 0} UORIAUUO))

paseq-109fo1g
uonoapgar jordxyg

paseq-aoe[d
juouodwod uoneINsaAu]
juowamodwyg

QInjeu YIIM J0BIUOD JOII]

a8eso(q
paseq-onss]

[enuoLRdxy

uonIuyaq

wreo Joyny

"aIn[ie} Jo ssadons weirSoid 10§ suoseal Jnoqe swe[d dAne[ndads soyny ¢ [qel,

#T0Z $800100 0T 07:G0 * [selrelq1 yoe L euibiA] Ag pepeojumog



597

Environmental Education Research

100} Sururea/Suryoed) € se sdew 3doouod 1o sureyo [esned jo juowdooadp ay) pajerodioour Aprordxe uoneonpyg
039 “9JSE} YONO) ‘SUOIEZI[ENSIA [eUONIPPE ‘[ows Q[dwexs 10, "uoneonpd

Ul pOsn SASUds [RUONIPEI) A} PU0Adq sosuos ojdinw padedus Apordxe weidoid oy,

Keyd pajerodioour Aprordxo uoneonpyg

wei3oxd ay) unym pareys Apordxe a1om anssi ue noqe sjurodmora orduny

(€00 ‘T8 32 Y[OA ‘piojioTuny) YIOMOWRI SUOYIY

pup SaNSST [PJUUMUOLIAUT SUPDRIDAT pub Sunpisaau] Y} uo paseq Aprordxe sem weidoid

weidoid gg

AU} UIYIIM SI0JONNSUI-0J JO SI0JONNSUI SB PaSe3ud A[OANOR 21oM SIJUIBI) [00YDS SIUIPMS

s3doou09 Jo uonezneWAYIS
JuoweFe3ud A10Suds/[epowniA
Surured| paseq-Ae[d

syutodmora ordiny

UOIUIAIUI PIseq-VIHHL

JUSUWIDA[OAUL IO} [00YOS

uonIuyeq

wrepo Ioyiny

#T0Z $800100 0T 07:G0 * [selrelq1 yoe L euibiA] Ag pepeojumog

‘(ponunuo)) g dqeL



M.J. Stern et al.

598

(panunuo))

(6007) 1030eg pue dukjueeg
(6007) 1o3oed pue

sukjue|jeq pue (1007) 14oed
pue ‘udr ‘dukjuefieq (00027)
1008 pue ‘Udl] ‘Qukjue[jeg
(0002) 1198y pue (0007)
1008 puR ‘UAL] ‘Qukjue[jeg

(6007) e 10 uemBWISNY]

(0002)

a[ised pue “(600¢) 130ed

pue sufyuefed ‘(z007) 1oed
pue sufjuefed ‘(1007) Ioed
pue ‘uaty ‘aukjue|ieq (0007)
I)oed pue ‘udlq ‘Qukjue[ieq
(9002)

UIOAB)) pUE 0}SBQOS-JIWUS pue
“(8007) UIOPIY PUE ‘[[oMO{ ‘UId)S
(2007) 103j0e pue sukjue|jeq
(9007) UI2AED) pue 0)SEqaS
-yiwg pue (800¢) uloply pue
‘1emod ‘urls “(6007) ‘e 12
UW[BN-ZINY “($00T) S1oMO0g
“(2007) 1o30rd pue dukjue[eg
(6007) 1o30rd pue

sufjue|[eg pue (Z00g) 130ed
pue sufjueieg ‘(1007) 1306
pue ‘uorg ‘oukiuefieq (0007)
IooRJ puR ‘UdL] ‘Qukjue[eg
(1007) 1030Eg pue

‘uaLg ‘oukyue[reg pue (0007)
I0)oBJ puR ‘USL] ‘Quijue[eqg
(1002)

Uy pue L_udigpue (0007)
11essy “(6007) ‘Te 12 uemewsny|
“(1007) Jyod pue ddeusy (6002)
1yoed pue aukiue[req ‘(0007)
I9yoe pue ‘udl ‘Qukjue[ieq

(na

(na (Do (a (1O
(10
(DO (D1

(@a o (0a (©a

[ (D1 (DI

(ma @a (No ‘(na

(na (1O

(mr (mamr

(M1 @a mor @1 (Da ‘i

(Da

(@0 “(Da (10 (na
(1O (10

(@a (mamr (Da

(@1 Q)1
(DO ‘(D1

MO ‘(@1

(DO (9)a (Da (na

(Da (Mo ‘(a Mo

(Da

(@0
@0 ‘(Da

(©a

Q)1

@1

(DO “(@a

(DO ‘(Da

(DOI1 ()0 “(Da (NI (D1

9

v
v

104

v

v

v

v

104

v

v

v

11
11

Cl

€l

91

91

ol

81

€C

€C

ST

uonedronted aAnoy
uonoapal yordxg

paseq-ade|d

paseq-jaaforg
(90uapyuod [e1ouds pue
Koroyje-§[as uo snooy) Juouomoduyg

jusuodwod uopesnsaAu]

(ased [eroads a3esop) sanianoe
doudnadxa-)sod pue doudLadxa-a1g

agesoq

AINJeU PIM JOBIUO0D JOII

paseq-anss|

[enuauadxyg

SA0UdIRJY

INA Had L

L1V S MV

N

sarpmg

SQwodnQ)

sarpmg

uonejos! [eotndwg

swire[d dAne[noads

10308] KI1ojeueldxyg

‘swire[o asoy) 10y poddns [eoundwd pue sonsuR)oeIeyd Wel3old [BnpIAIpUI JNOge SWIB[O SIOYINE JO ATeunung

#T0Z $800100 0T 07:G0 * [selrelq1 yoe L euibiA] Ag pepeojumog

9 J1qeL



599

Environmental Education Research

"(paouanpur 9AnIsod 21oMm JONNSUOD B JO SAINSBIW [[& JOU Inq ‘QWos "3-9) sjnsa1 paxiw AJuSis sorelr pjog
'sonsnels 2Anduosap noyim aAneenb = Q) (sonsne)s oAndiosop Ym aaneyenb =  sonsne)s [eRUAIJUI = |
'SIOIARYQq = HAY SUONUAUL = [N ‘SOpmINe = LIV ‘SIS = S ‘SSoudreme = AV @3pojmous] = NI :SAION

(0007) suresorq

pue ‘sejnojefeq ‘noprpsy (D1 1 IS ‘N T 51doou0o Jo uonezNewayds
- LIVOIS MV NI+ JuowoSeSud A10SUds/[epown N
- nv 4 siurodaara drdny
(8007) UIOpIy pue om0 ‘U1 (Dr (Dr (Dr (D1 (D1 I [NA 1dooxa Iy 12 JUSUWIDAJOAUT 19083} [00YOS
(£007) eay) pue oA
pue (000T) JOA pue ud[n) (o1 (r'on (r'mn T v 14 uonudAILIII Poseq-VIHHL
(0002) T1ossny (DO I v S Suruwea| poseq-Ae|d
(900¢) uerdes pue nry (D1 I S 1daoxa [V L suonerouad odnjnjy
- nmv [ SOINSEAW SSWOINO YIIM JUSWUSI[esi Wweidord
(0007) 119ssny (10O 1 nv 8 y1om dnoi3 2ane12dood 1o uorssnasip dnoin
- nmv 6 PajeIodIoour SJUSWAO SANIYIY
(0002)
Iyoed pue ‘udry ‘Qukjue[eq [€]e} [€9]e} 10O 10O I INJ 1dooxa [y 01 syuedronted Jo s9AI] dwWOY 0} UOHOAUUO))
- IS 1dooxa [y 01 J9juasard/10yeonpa Jo Auadpr 1o 91§
(2007) 193j0ed pue sukjue|jeqg
pue (1007) 13oed pue ‘uaLg
‘oufyuefred ‘(0007) 1ord Swa[qoid [eJUSIUONAUD
pue ‘wory ‘sufyuered (1A (1O (DA (DO (DA (nar (nat (no (na (D0 (mat (o “(ma € v 1] Jo $20udnbasu00 WO $120]
SQOURIJY INA HAd INI 11V IS MV NI saIpmg sowoonQ saIpmg 10308] K10jeue]d}y
uonefost [eounduyg swre[d aAnenoads

‘(ponunuo)) 9 dqeL,

#T0Z $800100 0T 07:G0 * [selrelq1 yoe L euibiA] Ag pepeojumog



Downloaded by [Virginia Tech Libraries] at 05:40 10 October 2014

600 M.J. Stern et al.

(typically, but not always, external to the program itself) who are focused explicitly
on program evaluation, they are commonly positioned well to draw valid conclu-
sions about the most effective or ineffective aspects of the programs. However, most
authors clearly espouse particular theoretical perspectives (at least in the introductory
sections of their papers) that may predispose them to focus on certain programmatic
elements at the expense of others. As such, synthesizing authors’ claims about what
worked or did not work in their programs is instructive both in terms of identifying
the most promising practices (particularly in cases where empirical support exists)
and further illuminating the dominant assumptions (and perhaps blind spots) of the
field.

Insights on effective EE practices

The review suggests that a number of program elements may positively influence
outcomes of EE programs. First, active and experiential engagement in real-world
environmental problems appears to be in favor with EE researchers and empirically
supported. In particular, issue-based, project-based, and investigation-focused
programs in real-world nature settings (place-based) commonly achieved desired
outcomes, and authors commonly attributed positive outcomes to these particular
program attributes. The importance of empowerment and student-centered learning
geared toward developing skills and perceptions of self-efficacy in these types of
programs was also supported in this review. Further evidence of the promise of these
practices exists in prior reviews of the IEEIA model, which aims to provide a holis-
tic experience in which students investigate real-world environmental issues through
a multidisciplinary approach that leads them to identify and deliberate appropriate
courses of action (Hungerford and Volk 1990; Hungerford, Volk, and Ramsey 2000;
Hungerford, Volk, et al. 2003). Two studies in the current review provided some
empirical evidence in favor of this model as well (Culen and Volk 2000; Volk and
Cheak 2003), though some outcome measures (attitudes and skills) were mixed in
these cases.

Many authors also attributed success to various forms of social engagement.
This most commonly took the form of cooperative group work amongst students.
However, authors also noted particular value in involving infer-generational commu-
nications within a program and certain forms of teacher engagement. For example,
one study found that when school teachers on field trips actively participated in the
onsite instruction alongside EE instructors, students’ outcomes were generally more
positive (Stern, Powell, and Ardoin 2008). The findings suggest the importance of
the roles of teachers and other adults as role models in developing environmental lit-
eracy (Emmons 1997; Rickinson 2001; Sivek 2002; Stern, Powell, and Ardoin
2008; Stern, Powell, and Ardoin 2010). An alternative interpretation may be that
teacher’s participation in the onsite instruction developed more fully their own
meanings of the experience, which allowed them to reinforce student learning during
and after the experience.

A number of authors noted the identity and/or style of the instructor as a primary
driver of positive outcomes for students. Interestingly, this particular theme is not
overtly present within the NAAEE guidelines, nor was it explicitly built into any
research designs encountered in this review. The formal education literature, how-
ever, has long considered teachers’ verbal and non-verbal communication styles to
be prominent determinants of student outcomes (Finn et al. 2009). Moreover, a
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recent study conducted by the first two authors of this article revealed that certain
characteristics of educators (interpretive rangers in the National Park Service in this
case), in particular their comfort, eloquence, apparent knowledge, passion, sincerity,
and charisma, were strongly associated with more positive visitor outcomes. These
outcomes included satisfaction with the program, enhanced appreciation of
resources, and behavioral intentions (Stern and Powell, forthcoming). Authors’
claims in the current literature review further support the importance of demonstrat-
ing passion for the subject matter and genuine care and concern for students (e.g.
Ballantyne, Fien, and Packer 2001; Russell 2000), though explicit empirical tests
pertaining to these characteristics were lacking.

The authors of nine studies suspected that the emotional connections made
during their programs were the primary drivers of the measured outcomes. The
emotional connections were made in multiple ways in the study sample, ranging
from interactions with animals and places to extensive group discussion and
collaboration involving communities and real-world problems. The importance of
the affective domain has been discussed in the EE literature extensively (e.g. lozzi
1989; Sobel 2012) and also mirrors guidance from the field of interpretation
(Skibins, Powell, and Stern 2012; Stern and Powell, forthcoming; Tilden 1957).

Some of the most successful programs in the review also highlight another ele-
ment common in the interpretation field, but less commonly noted in the EE field:
the concept of providing a holistic experience (Skibins, Powell, and Stern 2012;
Stern and Powell, forthcoming; Tilden 1957). Holistic experiences involve convey-
ing a complete idea or story within the educational context. They thus carry high
potential to provide a coherent picture of the relevance of the educational activity
and a clear take-home point for students to reflect upon or pursue following the
experience. This may often require pre-experience preparation and/or post-experi-
ence follow-up to an onsite educational experience. Smith-Sebasto and Cavern’s
study (2006) lends particular support to this idea in which neither pre-experience
preparation nor post-experience follow-up on their own enhanced students’ environ-
mental attitudes. Only when both were present were gains witnessed in students’
attitudes. Multiple studies evaluated programs in which students were placed within
the story and asked to play an active role in learning about a problem or issue,
investigating and evaluating that problem, and debating appropriate courses of action
(e.g. Culen and Volk 2000; Volk and Cheak 2003). Other successful programs
focused on specific places and issues, explicitly linking program content to students’
home lives, and/or explicitly provoking student reflection (e.g. Ballantyne, Fien, and
Packer 2000; Kusmawan et al. 2009; Stern, Powell, and Ardoin 2010). Similar to
being able to step into the foreground of a landscape painting, such elements may
allow students to step into the issue and recognize their connections to it. The
review revealed each of these practices to be commonly associated with positive
outcomes, and each was cited by authors as potential drivers of those outcomes.

Overall, consensus-based best practices in EE were broadly, though only circum-
stantially, supported in the literature review. However, additional concepts from
interpretation and formal education associated with holistic experience-making,
affective (emotional) messaging, and passionate, confident, caring, and sincere
delivery also appear to be highly relevant to influencing EE program outcomes.
While these elements are certainly not absent from the EE literature, they were not
commonly part of any initial focus of the articles contained in this review. While
multiple consensus-based best practices implicitly suggest the importance of holistic
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experiences (e.g. Hungerford, Volk, et al. 2003; NAAEE 2012a), and the affective
domain has long been identified as an important component of learning in the EE
context (e.g. lozzi 1989), their absence as central concepts in the empirical literature
suggests a lack of clear focus on the importance of these particular elements in pro-
gram design. Moreover, the lack of attention to the characteristics and delivery styles
of educators in favor of content-based guidelines ignores whole bodies of literature
within the fields of formal education and communication (e.g. Finn et al. 2009). As
such, additional attention to these elements may be warranted within both EE
research and practice.

Insights on EE evaluation

The review suggests a number of lessons for EE evaluation research and its potential
role in supporting the enhancement of EE programming. We examined the most
recent decade’s published efforts in EE program evaluation in an attempt to further
our understanding of how particular elements of EE programs contribute to variable
outcomes. We found broad evidence that EE programs can lead to positive changes
in student knowledge, awareness, skills, attentions, intentions, and behavior.
However, we found only circumstantial evidence related to how or why these pro-
grams produce these results. We conclude that the current practice of EE program
evaluation is, for the most part, not oriented toward studies that enable the empirical
isolation and/or verification of particular practices that tend to most consistently pro-
duce desired outcomes.

In a recent review of EE evaluation research, Carleton-Hug and Hug (2010)
noted that most published EE evaluation research represents utilization-focused eval-
uation (Patton 2008) and summative evaluation. Our review clearly reflects the same
trend. Each of these approaches tends to focus on the unique characteristics and
goals of individual programs. Ultilization-focused evaluations, along with the emer-
gence of participatory evaluation approaches (e.g. Powell, Stern, and Ardoin 2006),
often develop unique measures of outcomes based on the goals of a particular pro-
gram, limiting the direct comparability of outcomes across studies. This raises the
question of whether these approaches constrain the ability of the field to unearth
broader lessons that might be uncovered if a broader and more consistent suite of
outcomes was commonly measured (e.g. Hollweg et al. 2011). Summative evalua-
tions commonly forego opportunities to examine the influence of particular program
elements upon measured outcomes (Carleton-Hug and Hug 2010). This may also be
one explanation for the common lack of clear program description we observed in
our review. Moreover, the focus on single programs inhibits the ability of research-
ers to understand the influence of context (Carleton-Hug and Hug 2010) unless
explicitly built into the research design (e.g. Powers 2004; Stern, Powell, and
Ardoin 2010).

The general dearth of null results in the review may also be related to the wide-
spread practice of utilization-focused (Patton 2008), summative (Carleton-Hug and
Hug 2010), and participatory (e.g. Powell, Stern, and Ardoin 2006) evaluation
approaches. These approaches typically seek to align evaluation measures as closely
as possible with programmatic goals and, as such, may be less likely to find null
results. The lack of null results limits the prospects for meta-analyses in which clear
patterns may be detected.
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On the other hand, evidence emerged in our review that outcome measures are
sometimes not directly related to program content. Seven authors attributed null
findings to a mismatch between program content and measured outcomes. This is a
well-known concern of EE and interpretation research, particularly with regard to
influencing behavioral outcomes (Carleton-Hug and Hug 2010; Ham 2013; Monroe
2010). Decades of research on human behavior broadly recognize that knowledge
gain is not typically a direct cause of behavior change (Ajzen 2001; Hines, Hunger-
ford, and Tomera 1987; Hungerford and Volk 1990). As such, programs that focus
primarily on providing new knowledge should not be expected to necessarily influ-
ence behavioral outcomes, even though they may measure them (Ham 2013; Jacob-
son, McDuff, and Monroe 2006; Stern and Powell, forthcoming). A similar theme
holds for the tenuous relationship between attitudes and behaviors, especially in the
environmental domain (Heimlich and Ardoin 2008; Jacobs et al. 2012). As noted by
others (Heimlich 2010; Monroe 2010), researchers could potentially play a stronger
role in articulating theories relevant to program design, not only to ensure appropri-
ate measures, but perhaps more importantly to enhance program design and reformu-
lation (e.g. Powell, Stern, and Ardoin 2006).

While long-standing definitions of EE typically incorporate some aspects of
knowledge, EE goals typically stress influencing the behaviors of participants
(Heimlich 2010; Hungerford and Volk 1990; UNESCO 1978). The prevalence of
knowledge as the most commonly measured outcome across the studies in this
review may suggest a number of trends. Are programs failing to target behavioral
outcomes? Are standardized tests and/or other school curriculum requirements driv-
ing EE programs to focus more on knowledge provision or are educators choosing
to do so? Are researchers falling short on measuring behavioral outcomes? Or is
knowledge typically measured simply because it tends to be easier to operationalize
than other potential outcomes? Regardless of the answers to these questions, this
review suggests that knowledge gain remains a central focus of the EE evaluation
field.

It is clear that the field could benefit from studies that aim to empirically isolate
program components that tend to lead to more positive outcomes for students. Most
current studies evaluate singular programs and thus are incapable of any more than
speculation about why a particular program achieved its particular outcomes.
Comparative studies, such as those undertaken by Ballantyne, Packer, and Fien
(Ballantyne, Fien, and Packer 2000; Ballantyne, Fien, and Packer 2001; Ballantyne
and Packer 2002; Ballantyne and Packer 2009), show particular promise in this
sense. Ideally, a larger scale study, such as the one we undertook in the interpretive
field that tracked similar program characteristics and outcomes over 376 programs
(Stern and Powell, forthcoming), could be developed to further determine which
approaches are most likely to be successful in varying conditions and with various
audiences. In the absence of such a study, we encourage researchers performing
program evaluations to focus on providing additional details of the programs they
evaluate, using control or comparison groups wherever possible, and/or using retro-
spective qualitative interviews to contribute to the overall effort of understanding
not only if EE works, but also by why and how it works. We also urge researchers
to broaden the suite of outcomes typically measured and to explore new ways of
empirically measuring behavioral change more directly. Finally, we encourage
researchers to publish null findings. Without these findings, isolating what works in
EE will continue to be elusive.
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