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Environmental education and behavior change the®tiggest that environmental

educational materials targeting specific conseovaliehaviors (conservation-action approach)
are more likely to influence behavioral change theograms focusing on broad environmental
attitudes or issues (general-knowledge approadb)vever, the capacities of these two
contextual approaches to promote environmentahlitehave not been experimentally
compared. This study evaluated whether materalgldped with these contextual approaches
differentially affected preservice science educitenvironmental literacy related to conserving
the critically endangered North Atlantic right whalResults suggest that lessons designed with
the conservation-action approach have a greatecaggo promote students’ environmental
literacy because their objectives are better atigmigh the goals of environmental education
and, because teachers perceive these goals agamipamd are thus more inclined to implement
materials they perceive as effective at promotiregrtstudents’ environmental literacy.
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GLOSSARY OF TERMS & ABBREVIATIONS

Terms

Conservation-Action Approacithe contextual approach in which the environmesdacation
materials’ learning objectives and content direpytain to the conservation of the
materials’ target.

Contextual Approackof environmental education materials): The pectpe from which
environmental education materials’ objectives amkent are developed to achieve the
materials’ environmental literacy goals.

Environmental EducatiarAn educational “process aimed at developing ddveopulation that
is aware and concerned about the total environarahits associated problems, and has
the attitudes, motivations, knowledge, commitmet skills to work individually and
collectively towards solutions of current probleams the prevention of new ones”
(Stapp, 1969, p. 36).

Environmental Literacy‘the capacity to perceive and interpret the reéahealth of
environmental systems and to take appropriateratbionaintain, restore, or improve the
health of those systems” (Roth, 1992, p. 17).

Flagship Speciespopular, charismatic species that serve as sysrdoal rallying points to
associations conservation awareness and actioryiéted, 1995, p. 491).

Formal Education*institutionalized, chronologically graded ancttarchically structured
educational system, spanning lower primary schodlthe upper reaches of the

university” (Belle, 1982, p. 162).
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General-Knowledge Approachihe contextual approach in which the environmlezdacation
materials’ learning objectives and content do nagatly pertain to the conservation of
the materials’ target.

Non-formal Education“Any organized, systematic, educational activi&ried on outside the
framework of the formal system to provide seledigiks of learning to particular
subgroups in the population, adults as well a<loil” (Belle, 1982, pp. 161-162)

SEIT E&O CommitteeA committee of the Southeastern Implementatioant evhich is
responsible for the public outreach and educatifmite the North Atlantic Right Whale
Recovery Plan in the southeastern U.S.

Abbreviations

E&O Committee Education and Outreach Committee (of the SEIT)

EE Environmental Education

NAAEE North American Association of Environmental Educato

NARW North Atlantic right whale

SEIT Southeastern Implementation Team (for the Nortlamit Right Whale

Recovery Plan)



CHAPTER 1
INTRODUCTION

The effective conservation of endangered spediea cequires a multifaceted approach,
including biological research (Savage, Guillen, ilan& Soto, 2010), direct protection and
management, legal and policy reform, incentived, @mvironmental education (Salafsky,
Margoluis, Redford, & Robinson, 2002). Some codtd#rat environmental education may be
particularly important to the long-term successafservation initiatives (Jacobson & McDuff,
1998) because of its capacity to influence resfba&nvironmental attitudes and behavior
(Zelezny, 1999). Despite the general acceptanemwafonmental education as an important
conservation tool, little research has been domartpirically test whether specific features of
environmental education materials’ content influetite effectiveness of those materials at
cultivating responsible environmental behavior atiter components of environmental literacy
(knowledge, affect, and skills). The findings ath research could be instrumental to ensuring
that environmental education materials on endauniggrecies are as effective as possible at
promoting environmental literacy about those speaied their conservation.
Background on the Case Study: North Atlantic RightWwhale Conservation Education

The North Atlantic right whale was chosen as thgecstudy for this research because of
its potential as an animal ambassador for the dpwent of a best-practices framework
describing the aspects of environmental educatioic&ional materials’ content (i.e. what is
taught) that are the most effective at caterinpéoeducation and outreach needs of endangered

species conservation efforts. First, the Nortraatic right whale Eubalaena glacialisis one of



the most endangered whale species on Earth (Clgpfaumg, & Brownell, 1999). The
populations is estimated is contain only about 880-individuals (NMFS, 2005). Thus, the
need to conserve this species is very urgent.

As one of the great whale species, the North Attaight whale can be categorized as a
member of the ‘charismatic megafauna,’ large vedis that appeal to people’s emotions and
sympathies (Barney, Mintzes, & Chiung-Fen, 2005]Iiva & Lew, 2011). Research has shown
that these animals make effective ‘flagship spéémedarger conservation issues such as habitat
conservation and the establishment of protecteasgidome, Keller, Nagel, Bauer, & Hunziker,
2009; Walpole & Leader-Williams, 2002). The veture of these charismatic species attracts
and directs the public’s attention to the conseéowaissues they represent (Barney, et al., 2005).
This provides conservationists with a venue foragimgg and educating the public about these
issues, thereby raising their awareness and suf®onten-Jones & Entwistle, 2002; Walpole &
Leader-Williams, 2002).

The North Atlantic right whale is also a localblevant species to every state on U.S.
eastern coastline, but is particularly relevarth®state of Georgia. The only known calving
area of the North Atlantic right whale is in codstaters of Georgia and northern Florida (Kraus
& Rolland, 2007). In 1985, a year after the disgwvof the calving area, the species was
designated as Georgia’s official state marine mahi@aorgia General Assembly). Locally
relevant species, as long as they are positivalygpeed, are thought to make effective flagship
species because they appeal to the place-attacluiniat local citizenry and are more likely to
be linked to people’s cultural identity (Bowen-Jsi& Entwistle, 2002; Home, et al., 2009).

Lastly, the need for education about this speai¢ise state of Georgia is great. Despite

its critical population status, charismatic apptadal relevance surprisingly few Georgia



citizens are knowledgeable about the plight ofNloeth Atlantic right whale and its associated
conservation efforts (Kristina Summers, personatmmanication, 2009). The lack of
environmental literacy on North Atlantic right wikaksues is likely due to a combination of
factors. One potential factor is spatial removahost Georgia citizens from coastal issues.
Another is the fact that the right whale has liglg@osure to the public eye. Conservation
regulations prohibit anyone without a special p&fmoim approaching within 500 yards of a
right whale (NMFS, 2005). This prevents the spe@iem playing any role in the state’s
economy through tourism ventures such as whalehwvagdours and also limits its exposure in
visual media such as nature documentaries. Theyhpplitical nature of North Atlantic right
whale conservation is another factor. Mitigatidrih@ primary threats to North Atlantic right
whale survival (vessel strikes and entanglemenbmmercial fishing gear) is controlled at the
state and national levels by government and ingyKiraus & Rolland, 2007). The majority of
Georgia citizens have few practical actions theyte&e to directly contribute to threat
mitigation. Thus, action by the general public hasbeen widely targeted by conservationists.
North Atlantic right whale conservationists’ edtioa and outreach efforts have
historically been targeted at the specific audisrwteo most directly impact the species’
survival. These primarily include members of tharitime and fishing industries, and
recreational watercraft users. However, in ordesuitivate broad public support for endangered
species conservation, education efforts need twhradarger population. In the interest of
broadening public support, the Education and Oalr¢B&0O) Committee of the Southeastern
Implementation Team for the North Atlantic Right W Recovery Plan (SEIT) is interested in
increasing school-based, youth-centered envirorasheducation efforts, including the

development of an updated North Atlantic right vehalirriculum. The results of this study



should inform the SEIT E&O Committee on the applo&should use in developing future
North Atlantic right whale environmental educatimaterials and may have implications for any
initiatives seeking to educate youth about an egelaad species.

Study Rationale

Increasing the environmental literacy and, moecsjzally, the active involvement of
people with the capacity to help mitigate threatsgecies’ survival is particularly important in
endangered species conservation due to the immpoastbility of extinction. Numerous
studies have shown that environmental educatidgiaiives have influenced increases in
knowledge about an endangered species and itsreatise, positive attitudes towards an
endangered species, action to conserve an enddmgpereies, and increased species survival
(Curti & Valdez, 2009; Dimopoulos, Paraskevopout$antis, 2008; Engels & Jacobson,
2007; Fernandez-Juricic, 1999; Kuhar, Bettingehriteardt, Tracy, & Cox, 2010; Marker, Mills,
& Macdonald, 2003; Savage, et al., 2010; Trewhetlal., 2005). However, despite the
demonstrated capacity of environmental educatianfloence the success of conservation
initiatives, it is argued that the results of enomimental education efforts, particularly those
based in the formal education system, too oftdrsfadrt of desired environmental literacy
outcomes (Blumstein & Saylan, 2007).

Rationale: Contextual Approach.

One prominent contention is that these shortcosiragult from “a pronounced
discrepancy between the problem-solving and aaireented goals associated with the
contemporary philosophy of environmental educatiod an emphasis on the acquisition of
environmental knowledge and awareness in schogranes” (Stevenson, 2007, p. 139).

Stevenson argues that this discrepancy is evidehei design of many environmental education



curriculum materials, and that, subsequently, timegeerials fail to achieve the goals of
environmental education. This study refers totée philosophies of curriculum content design
discussed by Stevenson (2007xastextual approachesf environmental education materials:
the perspectives from which environmental educatiaterials’ objectives and content are
developed to achieve the materials’ environmerteiacy goals.

The two North Atlantic right whale lessons analyaethis study both endeavor to
increase environmental literacy about North Atlamight whales in ways that will promote
threat mitigation efforts, but they do so using tviferent contextual approaches. The first
lesson, adapted from an existing North Atlantih©itigghale education curriculum, teaches
students about aspects of the species’ naturalrizjst does not directly address the
conservation of the species. The second was daseloy the researcher in partnership with the
SEIT E&O Committee and teaches specifically abbatgredominant threat to North Atlantic
right whale recovery. The contextual approacheffirst lesson is referred to as the general-
knowledge approach, and that of the second lesseaidrred to as the conservation-action
approach. This study focuses on determining tiexdual approach that is most effective at
promoting the environmental literacy about NortleAtic right whales.

Rationale: Audience of the Education Materials.

The North Atlantic right whale lessons used irs #$tudy to compare the two contextual
approaches were designed for use in the formalagitucsetting at a middle-school learning
level. Lessons designed for this target audierns@ whosen for use in this study due to their
significant potential to aid in the creation of@mvironmentally literate citizenry. Environmental
education efforts directly targeting youth have plogential to significantly increase the

environmental literacy of a larger population tleddorts directed at adults. Barriers such as



adults’ lack of time, limit opportunities for eneimmental educators to actively engage a captive
adult audience and directly influence their envinemtal literacy (Duvall & Zint, 2007).

However, since the majority of American youth attsghool, formal education provides a vast,
captive potential audience for environmental edooatfforts. Also, studies have shown that,
since youth often share what they have learned tivéln adult family members, environmental
education efforts directed at youth can serve twatk an audience much greater than that of the
immediate participants through intergenerational imtercommunity learning (Duvall & Zint,
2007; Vaughan, Gack, Solorazano, & Ray, 2003)evew of studies on the topic determined
that environmental education initiatives that akolWfor in-depth exploration of local
environmental issues and which included hands-ciigraoriented activities were more likely
than other types of activities to stimulate intergi@tional learning (Duvall & Zint, 2007). Both
of these characteristics are features of the ceasen-action North Atlantic right whale lesson
used in this study.

Environmental education materials designed forimlee formal education setting at a
middle-school learning level are also highly adbfgdor implementation with additional
audiences. According educators on the SEIT E&Onmitee, it is much simpler to decrease or
increase the depth of lessons designed for a maldieol audience to make them appropriate
elementary or high school students than it woultbbedapt an activity designed for high school
students into one that could be implemented effelstiat the elementary school level. Also, due
to the emphasis formal education places on statenational education standards, lessons
designed for the formal education setting can neaely be adapted for the non-formal setting
than vice versa, due to the more rigid requiremantsstructure of formal education. This is

important because, even though far fewer studeart&cypate in non-formal education programs



than attend institutions of formal education, nomfal environmental education programs have
consistently shown great capacity for increasigriers’ environmental literacy (Winther,
Sadler, & Saunders, 2010). The adaptability ofdi@eschool, formal education-targeted
environmental education materials greatly expahdgpbtential audiences of these materials,
increasing their potential to influence the enviramtal literacy of a still larger population. gt i
because of the potential for middle-school, foreduication-targeted environmental education
materials to help create a citizenry literate ia Borth Atlantic right whale conservation that the
SEIT E&O Committee chose to develop lessons fartidniget audience.

Rationale: Audience of the Research Study.

Even though the ultimate audience of the analgredronmental education materials is
the students, the sample chosen for this studypneservice science educators. This sample
was selected for several reasons. Teachers wesemlnstead of students as participants
because they could lend valuable insight into flecBveness of the lessons as related to their
use in the classroom. This is particularly impottiaecause even the most well designed,
student-oriented classroom environmental educataterials cannot be fully effective unless
they are implemented by teachers. Also, it wasymred that, since the material taught in the
lessons would be novel to the majority of the pgrtints, they could also provide valuable
insight into how the lessons influenced their eowmental literacy on the topics explored. This
could help to guide future research into how tlssdas could influence the environmental
literacy of the lessons’ student target audience.

Preservice teachers were chosen instead of inesdeachers because they were both a
more convenient and equally viable sample. Thew\weasier to access in assemblages large

enough to comprise adequately-sized sampling grthgrsin-service teachers. Also, despite



their inexperience in the classroom, it was deethatlpreservice teachers would possess
enough of the knowledge of in-service teacherslamaately respond to the questions posed
during the study. Many in the field also beliekattpreparing preservice teachers to effectively
implement environmental education is one of thetratisctive means for broad-scale infusion
of environmental education into formal educatioagiice (McDonald & Dominguez, 2010).
Similar to the reasons stated earlier for focusingormal education, integrating environmental
education into the curriculum of preservice teastoan also provide the potential to capitalize
on the multiplier effect: “Where one teacher hes potential to impact the number of students
taught throughout a career, a methods course [e&sepvice teachers] has the potential to impact
many future teachers and, ultimately, a far greatenber of students” (Powers, 2004, p. 3).
Integrating environmental education into presexteaching curricula serves two main
functions. First, it functions to reduce the bensipreservice teachers will perceive once they
enter their profession. It is argued that instarctn environmental education at the preservice
level is so effective because it exposes presetemehers to the best professional practices of
the field early in their career, equipping themhwfitesources ready for curriculum planning,
development, and use” (McDonald & Dominguez, 2@l @0). In addition to these resources,
preservice teachers acquire the knowledge and sieikded to both efficaciously implement
environmental education with their students andgrdte environmental education into their
teaching practices, the lack of which propagatesleast in-part—many of the barriers inservice
teachers identify as preventing their implementatbenvironmental education. These barriers
include: lack of training, lack of content and pgdgical knowledge, discomfort with
environmental education teaching approaches, lapkreeived preparation time, lack of

adequate resources, difficulty of integrating emwmental education into overcrowded,



standards-based curricula, and lack of relevanestablished curricula (Ernst, 2009; Grace &
Sharp, 2000; McDonald & Dominguez, 2010).

The second purpose of integrating environmentatation into preservice teaching
curricula is to increase the environmental literatpreservice teachers. One of the conclusions
McDonald and Dominguez (2010) reach at the endaif teview of the professional preparation
of environmental educators is that “preserviceltleex must... develop their own environmental
awareness and an attitude toward environmentabnsgmlity and stewardship to be effective
environmental educators” (p. 27). This alone stidwdlp to mitigate the effects of barriers such
as lack of motivation or commitment to teachingiemvmental education and lack of value
placed on the goal of environmental education (E2609; Grace & Sharp, 2000; McDonald &
Dominguez, 2010). Itis believed that this heigleid level of environmental literacy functions
to motivate teachers to overcome barriers thae anisheir future careers which their preservice
training did not or could not prepare them for,lsas lack of funding or other resources and lack
of support from their administration, peers, odstuts’ parents (Ernst, 2009; Shuman & Ham,
1997). Thus, for both logistical and theoreti@dsons it was deemed that preservice teachers
would be an appropriate audience when comparingffieetiveness of the contextual
approaches of the North Atlantic right whale ediocamaterials.

Research Objectives

This study seeks to compare the effectivenedseotfwwto North Atlantic right whale
lessons and their distinct contextual approach@samoting environmental literacy and to
determine whether the degree to which the lessmmgie environmental literacy makes a
significant contribution to predicting preservieathers’ intentions to implement those

materials. The research objectives of this studyaa follows:
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Objective 1: Describe the study sample (particigant

Objective 2: Describe whether the lessons of catitrg contextual approaches differentially
affect preservice teachers’ environmental literacy

Objective 3: Describe whether the lessons of cetitrg contextual approaches differ in
preservice teachers’ perceptions of their effeci@as at promoting environmental
literacy

Objective 4: Describe whether the lessons of catitrg contextual approaches differentially
affect factors likely to predict preservice teacghéehavioral intentions

Objective 5: Describe whether the lessons of cetitrg contextual approaches differ in
preservice teachers’ intentions to implement thetheir future classes.

Objective 6: Describe whether the degree to whehléssons promote environmental literacy
makes a significant contribution to predicting @msce teachers’ intentions to

implement an environmental education lesson.
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CHAPTER 2
LITERATURE REVIEW

This chapter endeavors to explain the study’sarebeobjectives in light of previously
published literature on related topics. The gaald standards of environmental education are
explained in order to shed light onto whether tbetextual approach of environmental
education materials affects the materials’ abtiitypromote learners’ environmental literacy.
This is explained along with literature on behaaigrediction to help elucidate whether the
contextual approach of environmental education naseaffects preservice teachers’ intentions
to implement specific environmental education malker The chapter concludes enumerating
the hypotheses developed based on the researcissischerein that predict the outcomes of
research objectives 2 through 6.
Environmental Literacy and Environmental Education

The primary goal of environmental education igntease people’s environmental
literacy, “the capacity to perceive and interphet telative health of environmental systems and
to take appropriate action to maintain, restoremgmrove the health of those systems” (Roth,
1992, p. 17). Environmental literacy can be didid&o four different competencies, called
strands. These strands are knowledge, affecls skild behavior (Roth, 1992). The purpose of
environmental education is to develop competendiiese strands by promoting knowledge
acquisition and raising awareness of the envirortiraed conservation issues; encouraging the
development of attitudes and values that motivatgfe to conserve, protect, and improve the

environment; facilitating skills building that alls people to identify and solve environmental
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problems; and promoting active participation invead environmental problems (UNESCO-
UNEP, 1978).

Environmental literacy, in contrast to other conmhyaeferenced forms of literacy that
are concerned primarily with various sets of cagaiskills, is characterized by the strong
emphasis it places on behavior (Monroe, 2003; RiiB2). Environmental literacy does
emphasize particular ways of thinking and valuimg, as the ‘means to an end’ for choosing to
act in an environmentally appropriate manner. iftqgrtance of behavior in the concept of
environmental literacy stems from the fact thatiemmental conservation results from
appropriate environmental behavior, regardlesstddther it is achieved directly or indirectly, or
at the individual or societal level, or is defineglthe maintenance, restoration, or improvement
of environmental systems. Environmental litera@nsphasis on behavior is echoed in
Stevenson’s (2007) description of effective envine@mtal education curriculum and pedagogical
practices, in which the “development of knowledglells and values is not only directed
towards action, but emerges in the context of pregdor... and taking action” (p. 146).
Standards of environmental education: promoting enwwvonmental literacy

In accordance with the goal of achieving environtakliteracy through environmental
education, the North American Association for Eammental Education (NAAEE), the premier
environmental education organization in North Aroarideveloped its fiv&uidelines for
Excellencedocuments describing the elements that define dpighity environmental education
initiatives. The process of developing the guitketi assimilated the input of over one thousand
environmental education practitioners and schdtars a variety of backgrounds and
organizational affiliations (NAAEE, 1996). In tfield of environmental education, these

guidelines are recognized as the prevailing staisdiarthe development of formal and informal
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environmental education initiatives (Zint, 200Dne of the documentEnvironmental

Education Materials: Guidelines for Excellenaaitlines the following key characteristics of
environmental education materials: fairness andracy, depth, emphasis on skills building,
action orientation, instructional soundness, arabilisy (NAAEE, 1996). Four of these key
characteristics (fairness and accuracy, depthuctsbnal soundness, and usability) pertain to
ethics and mechanics of learning and teaching, wéuie beyond the scope of this study, but the
remaining two hold great relevance to this study.

Both ‘emphasis on skills building’ and *action @ntation’ relate directly to the capacity
of environmental education materials to promotaremmental literacy. ‘Emphasis on skills
building’ refers to the capacity of environmentdlueation materials to “build lifelong skills that
enable learners to address environmental issueSABEE, 1996, p. 9). This includes
developing critical and creative thinking skillgtian skills (such as interpersonal and
communication skills, citizenship skills, and basilsoratory and field skills), and the ability of
learners to apply their knowledge and skills toiemnmental issues. ‘Action orientation’ refers
to whether environmental education materials enalei@/‘promote civic responsibility, [and
encourage] learners to use their knowledge, perstiis, and assessments of environmental
problems and issues as a basis for environmerdhlgm solving and action” (NAAEE, 1996, p.
12). This includes promoting learners’ sense o$@eal stake and responsibility, as well as
increasing their perceived self-efficacy.

Clear parallels can be drawn between environmecdhatation materials that are action-
oriented and place an emphasis on skills buildangl, the curriculum and pedagogical practices
Stevenson (2007) describes as “[focusing] on karworking individually and collectively

towards the resolution of current environmentabpgms... [through a process] of inquiry into
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and action on real environmental issues[, whicmpaeds that students actively engage in
critical or complex thinking about real problem&00Q7, p. 146). Stevenson claims that these
practices, which are grounded in the philosophgrafironmental education, are necessary in
order to achieve the stated goals of environmesttatation. Similarly, materials that fail to
achieve the goals of environmental education, wBivenson describes as deviating from the
rhetoric of environmental education philosophycpig their emphasis instead on “the mastery
of many fragmented facts, concepts, and simplergénations” about the environment (2007, p.
146), can be likened the materials which fail torpote the key characteristics of ‘emphasis on
skills building’ and ‘action orientation’. Thud& effectiveness of Stevenson’s two philosophies
of curriculum content design (referred to in thisdy as contextual approaches) at promoting the
goals of environmental education can be descrilyetidir effectiveness at promoting ‘emphasis
on skills building’ and ‘action orientation’. Fémnis reason, this study uses these two key
characteristics of environmental education mate®aalthe standards by which preservice
teachers evaluate the effectiveness of the twohN&ttantic right whale lessons (with their
contrasting contextual approaches) at promotingrenmental literacy.
Theoretical Framework: Theory of Planned Behavior

The Theory of Planned Behavior (Ajzen, 1985) drelModel of Responsible Behavior
(Hines, Hungerford, & Tomera, 1986-87) offers paly important insight into the contextual
approach of environmental education materialswuoatld best promote the goals of endangered
species-focused environmental education effortee Theory of Planned Behavior (Figure 1)
describes the manner in which peoples’ behaviatahtions and, in turn, their behavior can be
predicted by their attitudes toward the behaviog, dubjective norms they perceive in relation to

the behavior, and the level of control they pereeivbeing able to complete the behavior



15

(Ajzen, 1991). Since the measure of actual bemasibeyond the scope of this study, behavior
intention is used as a proxy for actual behaviss.is stated by the Theory of Planned Behavior
and affirmed by numerous empirical studies, belraViatention accounts for a considerable
amount of the variance in actual behavior so Iantha behavior is under the person’s volitional
control (Ajzen, 1991). Both behavior and behaaliimtentions are operationalized using four

elements: the action, the target, the contextthadime.

Figure 1:The Theory of Planned Behavi@rom Ajzen, 1991, p 182)

Perceived
behavioral
control

Promoting environmental literacy and the Theory ofPlanned Behavior.
One of the implications of this theory that thesteffective way to change peoples’

intentions to undertake a specific behavior ishtange their attitudes, perceived behavioral
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control, and/or their perceptions of norms thatdirectly associated with that behavior in terms
of its action, target, context, and time (Fishb&iManfredo, 1992). Furthermore, it implies that
educational interventions that focus on broaduatés and issues are less likely to influence
people’s behavior than interventions that focushenattitudes, subjective norms, and/or
perceived behavioral control directly correspondmthe behaviors the interventions seek to
change. The implied emphasis on the importanspedificity in environmental education is
also validated in a separate, but related behavemry, the Model of Responsible
Environmental Behavior (Hines, et al., 1986-87hisTmodel states that having knowledge of
the environmental issues pertinent to a particetteironmental behavior, knowledge of specific
action strategies that could be used to addresg tissues, and the specific action skills needed
to perform one of those action strategies are piolvpredictors of whether a person will engage
in environmentally responsible behavior.

The specificity with which the North Atlantic riglvhale lessons promote various
aspects of species-specific environmental literatelieved to be the fundamental difference
between the contextual approaches of the two lesssed in this study. The Baleen & Blubber
lesson was developed from the perspective thahgasdudents’ awareness about right whales
and teaching them interesting facts about the epegatural history will incline students to take
action promoting North Atlantic right whale consatien. Conversely, the Vessel Strikes lesson
was developed from the perspective that in ord@rdpire students to take meaningful action to
promote the mitigation of threats to North Atlantight whale recovery, such as political or
community activism, students need to be taught afjoecific threats and the conservation

measures that function to mitigate those threats.
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Specifically, the goal of the Vessel Strikes lessoto promote political activism in
relation to renewing the Right Whale Ship Strikel&®aion Rule, a piece of protective
legislation that was enacted to mitigate the thoéathale-ship collisions, after it expires in
2013. The lesson teaches students about the phosatl by collisions with maritime vessels,
how Ship Strike Reduction Rule works to reducetkineat of vessel strikes, why mandatory
speed restrictions are necessary, and controveedggislation raises because of its economic
impact on shipping-related industries. Thus, #ssbn teaches about a specific conservation
issue and promotes positive attitudes toward aifspeonservation solution for that issue, but—
in congruence with environmental education besttmas—Ileaves the final judgment of that
solution up to the students’ discretion. The res®er believes that this conservation-action
approach is more in line with the implications loé fTheory of Planned Behavior than the
general-knowledge approach and thus is more lilelgfluence participants’ environmental
literacy in terms of their attitudes and behavian&ntions regarding North Atlantic right whale
conservation.

Teachers’ Intentions and the Theory of Planned Behaor.

Though this study does focus on the effects of@dhsons’ different contextual
approaches on the effectiveness with which theynpte environmental literacy, the behavioral
intention measured in this study is that of preserteachers’ intentions to implement the North
Atlantic right whale lessons in their future classét is intuitive to judge the effectiveness of
environmental education materials based on th@aaty to promote learners’ environmental
literacy. However, in the case of materials desthfor use in the formal education system, it is
also prudent that they be evaluated in terms othdrehey are in fact implemented by

educators. Even the most well designed materaaishave little influence on their conservation
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goals or students’ environmental literacy if teashd not choose to implement them. Though it
is believed that the Vessel Strikes lesson (comasiemnv-action approach) should theoretically be
more effective than the Baleen & Blubber lessomégal-knowledge approach) at promoting
environmental literacy, it also remains to be deaw teachers will respond to lessons of the
differing contextual approaches. The researchiegvss that the Theory of Planned Behavior
can again be applied, this time to help predict himsvcontextual approach of environmental
education materials will affect teachers’ intenida use those materials. Below are sections
describing each of Theory of Planned Behavior'selpredictors of behavioral intention:
attitudes, subjective norms, and perceived behalvoantrol.

Attitudes.

Ajzen (1991) defines attitudes as “the degreehlva person has a favorable or
unfavorable evaluation or appraisal of the behamauestion” (p. 188). In the context of the
Theory of Planned Behavior, attitudes are discussegeference to the specific, operationalized
behavioral intention being predicted, not to classebehavior or to goals associated with the
behavior in question (Fishbein & Manfredo, 199Zis helps to explain, for example, why little
correlation exists between attitudes toward clintéitenge and driving behavior; the attitude and
behavior are not immediately related (Kollmuss &Aman, 2002). However, this is not to say
(for the sake of example) that peoples’ beliefsualohmate change cannot to some extent affect
their attitudes toward driving. In the Theory d¢afhed Behavior, peoples’ attitudes are said to
arise from the beliefs they hold about the objéc¢he attitude (Ajzen, 1991). These beliefs are
formed based on the association of certain atebutith the attitude object, such as
characteristics, events, or other attitude objettsese attributes can be viewed either positively

or negatively and thus lead to the favorable oauofable attitudes toward the behavior and its
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consequences. Numerous salient beliefs can catdrthe formation of a single attitude. The
influence of any one salient belief on the ovea#titude is determined by the strength of that
belief and the evaluation of the attribute(s) asged with that belief.

A study conducted about teachers’ views on thsikytheorist-advocated components of
environmental education may help to elucidate teegloeliefs about various aspects of
environmental education materials. One of the malpgectives of this study, conducted by
Grace and Sharp (2000), was to determine how temwgfmild rate the importance of various
expert-espoused components of environmental educitihe barriers to implementing those
initiatives were removed. These components wernelelil into two categories: ‘content’ and
‘approach’ components. The four most highly rdtehtent’ components included: (a) personal
responsibility for the environment, (b) respect aadng for the environment, (c) global
environmental issues), and (d) local environmeistales. The four ‘approach’ components
included (a) exposure to positive attitudes, (bidito personal lives, (c) environmental problem
solving, and (d) informed decision making. Undamsling attitudes, and the beliefs through
which they arise, is especially important becauatssical evidence on behavioral predictive
using the three Theory of Planned Behavior vargmbleygests that personal attitudes can even
tend to overshadow the influence of perceived stive norms (Ajzen, 1991).

Subjective norms.

Ajzen (1991) defines subjective norms as “the peecksocial pressure to perform or not
to perform [a] behavior” (p. 188). According teetiheory of Planned Behavior, the subjective
norms people perceive arise from normative behéfsut specific referent individuals or groups.
The power of these normative beliefs in shapingesmm’s perceived subjective norm is a factor

of the strength of each belief and their motivatiowomply with the given referent. Subjective
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norms are typically measured by asking about thel lef approval or disapproval that
respondents believe “important others” would feeldgard to the respondent performing a
particular behavior. For teachers, the individe&trents that make up this group of “important
others” include teachers’ students, administratpmers (i.e. fellow teachers), and students’
parents (Danter, 2005).

Subject norms are the only norms included in tioelehof the Theory of Planned
Behavior. However, Ajzen (1991) found that in aartcontexts when the performance or
nonperformance of a behavior is linked with mora¢thical issues, the measurement of social
pressures might be insufficient in predicting bebavin these contexts, adding measurements
of personal norms, such as feelings of moral obbgaand personal responsibility, add to the
predictive power of the Theory of Planned Behawamdel. The importance of feelings of
personal responsibility in predicting environmelytaésponsible behavior is also validated in the
Model of Responsible Environmental Behavior (Hiretsal., 1986-87). In the Model of
Responsible Environmental Behavior, personal resipdity, attitudes, and locus of control
make up the personality factors that, in additmkriowledge and skills, influence a person’s
intentions to perform a particular environmenta#égponsible behavior. Personal responsibility
is also one of six major areas of environmentatdity (Roth, 1992): environmental sensitivity,
knowledge, skills, attitudes and valupsysonal investment and responsibiliyd active
involvement. People who exhibit a high level ofieonmental literacy are expected to possess
strong feelings of personal responsibility towarakimg choices to reduce their own negative
impacts on the environment or to make choicesrtiat help to resolve particular environmental

issues (NAAEE, 1996; Roth, 1992).
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Perceived behavioral control.

Perceived behavioral control is defined as “thee@eed ease or difficulty of performing
[a] behavior” (Ajzen, 1991, p. 188). These permeyd stem from beliefs about the presence or
absence of resources, opportunities, impedimentdpaobstacles. Control beliefs are believed
to primarily be based on past experience or set@md- information about the behavior. The
salience of a control belief is determined by itersgth and power (Ajzen, 2002). The strength
of a control belief refers to a person’s percemion how likely it is that a given control factor
will be present. The power of a control beliefersfto the power a person believes a given
control factor has in facilitating or impeding thbehavior in the event of its presence.

Perceived behavioral control is sometimes desdribvéerms of peoples’ self-efficacy.
The accuracy of description depends on whethere$igtiacy is referred to in terms of “beliefs in
one’s capabilities to organize and execute thesasuof action required to produce given levels
of attainments” (Bandura, 1998, p. 624) or “peapleeliefs about their capabilities to exercise
control over their own level of functioning and owwents that affect their lives” (Bandura,
1991, p. 257). The first definition is compatiléh the definition of perceived behavioral
control because it focuses on control over thegoerénce of the behavior itself. However, the
second definition, which focuses on control oveicomes or events, is too broad to be
compatible with the perceived behavioral contrgzéh, 2002). The latter definition is in fact a
description of beliefs associated with peoplesukof control. Ajzen (1991) reports that locus
of control, as a broad behavioral disposition sféa predict specific behavior in a variety of
different contexts. However, studies pertaininghi prediction of environmentally responsible
behaviors suggest that locus of control is a siggmit predictor of behavior in this context

(Hines, et al., 1986-87; Hwang, Kim, & Jeng, 2008)strong internal locus of control, in which



22

people strongly believe that their actions havectqgacity to influence desired outcomes, is also
a characteristic of people with a high level enmimeental literacy (Roth, 1992).

In relation to beliefs concerning one’s performan€ a behavior, empirical research has
shown that perceived self-efficacy explains a $igant amount of variance in behavioral
intention not accounted for by attitudes or sulpyechorms (Ajzen, 2002). It also accounts for a
significant portion of the variance in actual bebawot accounted for by behavioral intention.
This contrasts to findings in which perceived bebial control was measured using
controllability, the extent to which people beliehe performance of the behavior in question is
up to them. While controllability did significagthdd to the prediction of behavior, it did not
significantly improve the prediction of behavionalentions.

It is also believed that perceived self-effica&gn appropriate construct by which to
measure teachers’ perceived behavioral contreghplementing environmental education with
their students. In an empirical study of barrterseachers’ use of environmental education, a
major difference existed between the indirectlyresped self-efficacy of teachers who did and
did not use environmental education in their claggenst, 2009). This difference was apparent
through teachers’ ratings of potential barrierated to their efficacy in implementing
environmental education: lack of training, lackeofvironment content knowledge, and lack of
pedagogical content knowledge. A separate stualyréviewed inservice and preservice
teachers’ perceived barriers to implementing emvitental education curricula found that
teacher comfort and confidence with science backgtknowledge was the most prevalent
barrier to implementing environmental educatiotectin 15 of the 16 reviewed studies

(Shumacher & Fuhrman).
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Other influential factors.

In addition to the three factors from the Theokyanned Behavior (attitudes, subjective
norms, perceived behavioral control), literatureeomironmental education cites other factors
with the power to influence whether teachers imgetrenvironmental education materials.
Two of these factors that are particularly pertirterthe objectives of this study include barriers
and motivations. The barriers and motivationsheag perceive in relation to environmental
education implementation are intimately linked aad be seen as precursors to the factors
measured in the Theory of Planned Behavior.

Barriers.

In relation to teachers’ use of environmental edion, barriers can be considered as
specific reasons why teachers do not implementrenwiental education in their classes (Ernst,
2009). Barriers can act in reference to any otlinee intention predictors described by the
Theory of Planned Behavior. Barriers in relatiorperceived behavior control includes factors
such as lack of time, lack of funding, lack of agimee to standards emphasized in state testing,
lack of training, lack of knowledge, or discomfortplementing various teaching approaches.
Subject-norms related barriers may include factah as lack of support from significant
others (such as teachers’ administration, peardests, or students’ parents) or perceptions that
teaching environmental education is counter tarthehool’s culture. Lastly, attitude-related
barriers might include factors such as low opiniocoscerning the importance of the goals of
environmental education, low opinions of environtaéeducation’s relevance, lack of
motivation to implement environmental educationindribitions to teach about controversial
environmental subjects or to promote positive emnnental attitudes or pro-environmental

behaviors with their students (Cotton, 2006a; Er2809; Grace & Sharp, 2000).
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Motivations.

In the context of teachers’ use of environmendaioation, motivations can be considered
factors that positively influence teachers’ deaisioessentially functioning in the opposite
manner from barriers. According to the Theory ofrf@nitment to Environmental Education
Teaching (Shuman & Ham, 1997), these impellingurfices that arise from significant life
experiences help to explain why some teachers mmgahé environmental education despite the
existence of barriers that prevent other teachiera fioing the same. The strength of these
various influences was a focus of a pair of paldidy thorough studies comparing factors
influencing the implementation of two instructiorgdproaches to environmental education.
Ernst (2007, 2009) compared the perceived influgiéearious impelling factors on decisions
of teachers who utilized environmental educatiothenform of stand-alone activities, units, or
courses versus teachers who used a very intergivedf environmental education called
environment-based education (EBE), in which “thealenvironment serves as a context for
integrating multiple disciplines or core subjectas and as a source of real-world learning
experience” (Ernst, 2007, p. 19). The secondgelasgale study analyzed the factors that
teachers reported as having strongly influencen tieeisions to use environmental education a
part of their teaching and found that teachersoth lgroups reported the following factors as
having a ‘strong’ to ‘very strong’ influence: pasé environmental attitudes, environmental
sensitivity, receptiveness to EBE teaching prastiteaching context, and environmental literacy
knowledge and skills.

All but one of these factors can be consideredvatibns to teachers’ implementing
environmental education. Teaching context, thg anh-motivation factor, refers to factors

such as the grade level and subjects taught, sskttolg (urban suburban, or rural), and school
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type (public, private, charter, etc.) (Ernst, 200Ppsitive environmental attitudes was reported
at the most influential motivator by both groupdedchers, and was the only one of the listed
motivations that did not differ significantly betesm the two groups of teachers (Ernst, 2009).
Teachers using the more intensive EBE approachuinanmental education responded that all
of these motivations had greater influence on tingarlementation decisions than did teachers
using environmental education as a stand-alone coew of their curriculum. This can be
interpreted to imply that the more teachers’ mdiorss influence their environmental education
practices, the more likely they are to adopt a nialensive approach to teaching environmental
education. Interestingly, several of the motivadilofactors described above as having a strong
influence on teachers’ decisions to implement emritental education (positive environmental
attitudes, environmental sensitivity, and environtagliteracy knowledge and skills) deal with
factors pertaining to environmental literacy.
Hypotheses
Based on the literature cited herein, the follayset of hypotheses was developed:
Hypothesis 1: Preservice teachers who experierec¥dgsel Strikes lesson (conservation-action
approach) will exhibit greater environmental litgygertaining to North Atlantic
right whales than those who experience the Bale&ukber lesson (general-
knowledge approach).
Hypothesis 2: Preservice teachers will perceivevbssel Strikes lesson (conservation-action
approach) as more effective at promoting envirortaiditeracy than the Baleen
& Blubber lesson (general-knowledge approach).
Hypothesis 3: Preservice teachers who experierec¥dsel Strikes lesson (conservation-action

approach) in comparison with those who experieheeBaleen & Blubber lesson
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(general-knowledge approach) will (a) exhibit mpasitive attitudes towards
implementing the education materials in their fatalasses, (b) perceive more
negative subjective norms, (c) show no signifigdifference in terms of self-
efficacy, and (d) perceive more barriers in relatio implementing the education
materials in their future classes.

Hypothesis 4: Preservice teachers will expresseritgvels of intention to implement the Vessel
Strikes lesson (conservation-action approach) tharBaleen & Blubber lesson
(general-knowledge approach).

Hypothesis 5: The contextual approach of envirortaleeducation materials’ content makes a
significant contribution to predicting preservieacthers’ intentions to implement

an environmental education lesson.
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CHAPTER 3
METHODS
This study seeks to compare the effectivenedseofvto North Atlantic right whale
lessons and their distinct contextual approach@samoting environmental literacy and to
determine whether the degree to which the lessmmgie environmental literacy makes a
significant contribution to predicting preservieathers’ intentions to implement those
materials. The research objectives of this studyaa follows:
Objective 1: Describe the study sample (particigant
Objective 2: Describe whether the lessons of catitrg contextual approaches differentially
affect preservice teachers’ environmental literacy
Objective 3: Describe whether the lessons of cetitrg contextual approaches differ in
preservice teachers’ perceptions of their effeci@as at promoting environmental
literacy
Objective 4: Describe whether the lessons of catitrg contextual approaches differentially
affect factors likely to predict preservice teacghéehavioral intentions
Objective 5: Describe whether the lessons of cetitrg contextual approaches differ in
preservice teachers’ intentions to implement thetmeir future classes.
Objective 6: Describe whether the degree to whehléssons promote environmental literacy
makes a significant contribution to predicting @msce teachers’ intentions to

implement an environmental education lesson.
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Methods Overview

The two North Atlantic right whale lessons are pamned both indirectly and directly in
their capacity to increase learners’ environmelitelacy about North Atlantic right whales.
This capacity of the lessons is indirectly measurmgdssessing the preservice teachers’
comparative ratings of the lessons’ effectivenégs@moting environmental literacy. Teachers
rated the effectiveness of the materials baseti®@rSkills Building’ and ‘Action Orientation’
key characteristics of the NAAEGuidelines for Excellenaa developing and selecting
environmental education materials.

Direct exhibitions of the participating preservteachers’ environmental literacy were
measured in terms of three of the four strandshweirenmental literacy: knowledge, affect, and
behavior. Knowledge was measured with a short guéz topics taught in the lessons. Affect
was measured in in three ways: (a) participantgudes towards North Atlantic right whale
conservation, (b) their perceived ability to “makédifference” in North Atlantic right whale
conservation through personal action (i.e. locusonitrol), and (c) their feelings of personal
responsibility for taking action to promote Northiaktic right whale conservation. Behavior
was measured using the proxy of participants’ bimalvintentions to implement the two North
Atlantic right whale lessons. It was not deemeplrapriate to directly measure changes in
environmental literacy in terms of participantsiliskbecause of the nature of the activities and
the limited contact time with participants duringieh skills could be taught.

In addition to comparing the effectiveness oftihie lessons at promoting environmental
literacy, the study also seeks to determine whetleedegree to which the lessons promote
environmental literacy helps to positively pregioeservice teachers’ intentions to use the North

Atlantic right whale education materials. This vdase by integrating the variables used to
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compare the capacity of the lessons to increasedes environmental literacy into the
framework of the Theory of Planned Behavior andyamag whether they made any additional
significant contribution to predicting teachergantions to implement the lessons. These
analyses were done with the purpose of descriliegspects environmental education
educational materials’ content that are the mffst&ve at catering to the education and
outreach needs of North Atlantic right whale comagon efforts.

Data was collected during an in-class professidaaklopment workshop with two
classes of pre-service science education studehish defined the treatment groups.
Participants experienced both the Baleen & Blul§eneral-knowledge approach) and Vessel
Strikes (conservation-action) lessons, the ordevioth depended on the treatment group.
Three questionnaires were used to collect thealadaare hereafter referred to as the pre-, mid-,
and post-workshop questionnaires. The pre-worksfugstionnaire was completed at the
beginning of the workshop, and the mid-workshopstjoanaire was completed after
participants partook in their first lesson. Papiamts completed the post-workshop questionnaire
after participating in their second lesson. Datalygsis was completed to check the reliability of
the questionnaire constructs and then to fulfilbeaf the objectives. Procedures varied by
objective, but consisted of analysis of frequenaessstabulations, both independent- and
paired-samples t-tests, and multiple regressiotysisa
Materials Selection and Development

This study compares the effectiveness of two envirental education lessons,
embodying the general-knowledge and conservatitinraapproaches, in promoting
environmental literacy about the critically endamgieNorth Atlantic right whale. The general-

knowledge lesson was adapted from existing edutatimaterial about the North Atlantic right
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whale, while the conservation-action activity wasated specifically for this research project
with input from the SEIT E&O Committee. The gendmaowledge lesson focused on teaching
about aspects of North Atlantic right whale natimatory, and the conservation-action lesson
teaches about the whale’s most significant thredtthe policy in place to mitigate that threat.

The general-knowledge lesson consisted of twotstatural history-based activities
adapted from a book of right whale lesson pl&ath Atlantic Whales in the New Millennium:
Right Whale Lesson Plaifidarr, 2009). The first activity of the lessom¢tedible Insulators,”
teaches students about blubber. Its objectiveristiidents to “learn the function of blubber and
the effectiveness with which fat helps a body holds heat” (p. 58). The adaption of the lesson
used in this research study begins with a briefredt approach to get students to start thinking
about how North Atlantic right whales can stay wamough in to survive while living in water
that is much too cold for humans to swim in withprdtection for extended periods. The
students then perform a small experiment in whigly tcover one hand in a layer of vegetable
shortening, put both hands in an ice water batti,ra@asure how long it takes before the cold
temperature becomes uncomfortable. After the iégtithe students discuss the outcome of their
experiment and are given a brief presentation ath@ustructure and function of blubber and its
significance to the historical threat from whalin§eachers are told that this lesson can be used
to tie in subjects such as thermodynamics, thegut@s of water and lipids,
endothermy/exothermy, evolution, and the scientifethod (particularly making and testing
hypotheses).

The second activity, “Baleen Strains,” teachesuabaleen and North Atlantic right
whale feeding ecology. Its objectives are for etid to learn the structure and function of

baleen and “how the largest animals on the pldradéen whales, are adapted to eat [some of]
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the smallest animals on the planet, plankton” g). 5The adaption of the lesson used in this
research study begins with a brief interest apgraaget students to start thinking about what
and how much North Atlantic right whales eat, arfthtrthe equivalence of that might be in
terms of a human diet. The interest approachlisved by a short presentation about the North
Atlantic right whales’ diet, the structure and ftioo of baleen, and its feeding behavior. For the
activity the students receive a cup of water, e, and a pocket comb. The students then
perform a small experiment in which they add sdasko the water, sip the water, and then use
their teeth or either side of the comb (with tegifferent widths apart) to keep the sprinkles in
their mouths while filtering out the water. Theden ends with a discussion of the most
effective experimental feeding method and how nghéales and humans are adapted for
different diets and feeding strategies. Teachergwold that this lesson can be used to tie in
subjects such as food chains/webs, comparativeryatvolution, and the scientific method
(particularly making and testing hypotheses).

The conservation-action lesson consisted of desiagfivity, “Slow Down... Whale
Crossing”. In this lesson, participants learn wigsel strikes are a threat to North Atlantic right
whale survival and how two existing conservatioraswes, the Early Warning System and the
Right Whale Ship Strike Reduction Rule, work toigate the impacts of this threat. The lesson
begins with a brief interest approach in which stud are asked reflect on their experiences with
and feelings toward animals that have been hitdhycles on the road. They are then shown a
picture of a North Atlantic right whale that hashéhit by a ship and discuss what killed the
whale. This is followed by a presentation abow wvessel strikes impact individuals and the
population, why North Atlantic right whales are fp@rlarly vulnerable to vessel strikes due to

certain natural history traits and their populatitymamics, the Early Warning System, and the
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Ship Strike Reduction Rule and justifications fsrregulations. The activity that follows
consists of three simulations in which groups atlshts representing vessels of different sizes
make ‘shipping runs’ through a space representicigtiaal habitat area where ‘right whale’
students are dispersed. The three simulationgsept scenarios in which 1) no conservation
measures are in place, 2) the Early Warning Systeutace, and 3) the mandatory speed
restrictions of the Ship Strike Reduction Rule eméorced. The lesson concludes with the
analysis and discussion of the data gathered dtimmgctivity by the ‘right whale’ students on
how many times they were hit by the vessels obd#fit sizes and a discussion of the students’
experiences during the simulations. Teachersoddehat this activity can be used to tie in
subjects such as the political rule-making procesktical and/or community advocacy,
population dynamics of endangered species, hydiadigs, and the scientific method
(particularly data analysis, interpretation, andpdyic representation).

The conservation-action lesson was developed fagaly for this research project and in
partnership with the SEIT E&O Committee. The atfiportion of the lesson was field tested
twice; first with the UGA Ecology Club in May of 20 and later in June of 2011 at the Georgia
Vocational Agricultural Teachers Association coefese. Feedback on possible improvements
to the activity was gathered informally from figkbt participants. Changes were made to the
activity in accordance the feedback received. fiked conservation-action activity and two
existing general-knowledge right whale activitiesrerused in the lessons presented during the
in-class workshops for pre-service teachers whata @as collected.

Sample Description
Study participants consisted of 44 pre-servicehees from two science education

courses at the University of Georgia. One classedfter referred to as the Blue Group)
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consisted of 20 students, and the other classdftereeferred to as the Red Group) consisted of
24 students. The classes were recruited by camgettte instructors and setting aside class
periods during which experimentation could occlihe blue group’s course met for fifty-five
minutes, three times a week, and the red groupisseamet for three hours, once a week.
Experimentation with the blue group started atiibginning of class on Monday, September 12,
2011 and continued on the"4nd 18". Experimentation with the red group occurred initine
block of a single three hour class on Monday, Seper 19, 2011.

The Blue Group consisted of undergraduate preeeetgachers completing the junior
year of their Middle School Education (grades %i&@nsure program. The Red Group consisted
of a mixture of undergraduate and graduate preeetgachers in the Secondary Education
(grades 6-12) licensure program. According tostiuelents’ professors, the participants in both
groups had not yet started the student teachingppasf their licensure program and had no
previous formal experience teaching in formal etiooa Even though the licensure programs of
the groups were different, it was decided that lotld be justifiably included in the sample
because the activities, which were designed fodhaidchool target audiences and easily
adaptable for high school audiences, would be agieto the pre-service teachers in both
licensure programs.

These two classes defined this study’s two expartal groups. The Blue Group
experienced the general-knowledge lesson befonegalke mid-workshop evaluation and then
experienced the conservation-action lesson. Thie@eup experienced the activities in the
reversed order. The assignment of the treatmerntsetgroups was not random, but was made to
best accommodate the time needs of the lessorefchgaroject and the time constraints of the

classes. Since the conservation-action lessorlomger than the general-knowledge activities,
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the opposite assignment of the treatments woule hesulted in the Blue Group having to end

class in the middle of the conservation-actiondasslt was decided that this would result in

greater measurement error than not randomly asgjghe treatments.

Instrumentation

The instrument constructed for use in this stunlysésted of three questionnaires (the

pre-, mid-, and post-workshop questionnaires), tviwere used to evaluate the relative

effectiveness of the Vessel Strikes (conservatmioa approach) and Baleen & Blubber

(general-knowledge approach) lessons (see AppéhdiXhe variables measured in each of

these questionnaires are displayed in Table 1.

Table 1:Study Variables
Questionnaire Variable ltems Related Variable
Objectives|  Type
(IV or DV)
n/a Treatment group n/a all all: Iv
Pre-workshop| Involvement in environmental education | 1-4 1,6 1: DV
Questionnaire| and learning about environmental topics 6: IV
Engagement in environmentally responsibles—9 1,6 1. DV
behaviors in the past 6 mo. 6: IV
Prior knowledge of and engagement with| 10-13 1,6 1: DV
North Atlantic right whale topics 6: IV
Initial interest in implementing workshop | 14 1,6 1. DV
material 6: IV
Attitudes toward the mitigation of threats tdl5-20 1,6 1: DV
North Atlantic right whale survival (Pre) 6: IV
Demographic variables 21-28 1,6 1: DV
6: IV
Mid-workshop | Knowledge gained about the North Atlantic 1-6 2,6 2: DV
Questionnaire| right whales 6: IV
Attitudes toward North Atlantic right whale 7-18 2,6 2: DV
conservation 6: IV
Attitudes toward the mitigation of threats|tdl3—18 2 2: DV
North Atlantic right whale survival (Mid)
Locus of control 19-22 2,6 2: DV
6: IV
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Sense of personal responsibility 2326 2,6 \2: D
6: IV
Subjective norms related to implementing 27-30 4,6 4: DV
the lesson in future classes 6: IV
Attitudes toward implementing the lesson 31-36 4,6 4: DV
in future classes 6: IV
Confidence in implementing the lesson in 37-39 4,6 4. DV
future classes 6: IV
Influence of barriers in preventing 40-55 4,6 4. DV
implementation of lesson in future classes 6: IV
Post-workshop Effectiveness of lessons at increasing 1 3,6 3: DV
Questionnaire| learner knowledge 6: IV
Effectiveness of lessons at promoting 2 3,6 3: DV
positive attitudes 6: IV
‘Skills Building’ rating of the lessons 3-12 3,6 3: bV
6: IV
‘Action Orientation’ rating of the lessons 13-21 ., 8 3: bV
6: IV
Intention to implement the lessons 2224 5,6 Dl

The questionnaires were developed using bothr@igjuestionnaire items and items
adapted from instruments published in environmesdalcation masters theses and doctoral
dissertations. Items adapted from establishedumsnts were used whenever possible because
they were already field tested for reliability aradidity. Thus using portions of those
guestionnaires helped to bolster this study’s mdkand external validity. To the see how items
from other questionnaires were adapted into theeurmsent used in this study, see Appendix Ill.
Original items were developed whenever establistesals could not be found to measure
needed constructs. Internal consistency (reltgpiéind validity within all questionnaire
constructs, both original and adapted, was confirfodowing data collection.

The following sections provide descriptions of thges of data that were collected to
fulfill the first five research objectives. Allithe questionnaires focused on collecting data to
fulfill the study’s research objectives. The prerieshop questionnaire was used to collect the

data needed to fulfill this study’s first reseaatijective. The data needed to fulfill objectives 2
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and 3 was collected in the mid-workshop questianabince the mid-workshop questionnaire
was administered after subjects participated iir fhrst lesson and before they participated in
their second lesson, the lesson to which the daia this instrument pertains differs by group.
Data collected from the Blue Group pertains toBaéen and Blubber lesson, and data collected
from the Red Group pertains to the Vessel Strikesdn. The post-workshop questionnaire was
used to collect data to fulfill objectives 4 andAll three questionnaires in combination

collected the data needed to fulfill objective 6.

Objective 1: Describe the study sample (participars).

The pre-workshop questionnaire collected dataahaived the researcher to describe the
study’s sample in terms of participants’ individghblracteristics that could act as confounding
variables on the dependent variable of intentiomiaglement the North Atlantic right whale
lessons. These characteristics included partitshan

* involvement in environmental education and learrahgut environmental topics (Pre,

Section 1),

* engagement in environmentally responsible behawuottse past six months (Pre, Section

2),

» prior knowledge of and engagement with North Aflanight whale topics (Pre, Section

3, items 10-13),

 initial interest in implementing material from tiv@rkshop with their future classes (Pre,

Section 3, item 14),
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» attitudes toward the mitigation of threats to NoAttantic right whale survival (Pre,

Section 4), and

» demographic variables (age, gender, level of degraeluation date, teaching licensure
program, subject specialization, and likelihoogbofsuing careers in formal and/or non-

formal education; Pre, Section 5).

Many of the items in the pre-workshop questiormaiere adapted from other sources.
In Section 1, items 1 and 3, measuring the numbeoltege level environmental science or
conservation course taken and attendance at emviotal education professional development
opportunities, were adapted from a study on préseleconomics teachers intentions to teach
economics (Kang, 2007). Item 2, measuring paditip certifications in environmental
education programs, was adapted from a study ontbaghers react to a required environmental
education program (Cheng, 2008). Item 4, an ocaigitem, was added to measure participants’
levels of experience in teaching environmental atdan. A 4-point unidirectional Likert-type
response scale (ranging from “Not ExperiencedMery Experienced”) was used for this item
instead of a 7-point Likert scale because, thowgghil$ on participant’s positive responses (ex.
level of experience) were thought to be usefukas not thought that details of negative
responses (i.e. degrees of inexperience) werenpattfor the purposes of this study.

Section 2 consisted of 5 original items measupagdicipants’ engagement in
environmentally responsible behaviors in the pist®nths. Each of the items described a
common avenue for engaging in environmentally rasfide behavior. A dichotomous yes/no
scale was used to measure these items becauser fiethil was not deemed pertinent for the

purpose of this study.
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In section 3, the idea for using picture idengéfion of a species to measure knowledge
(item 10) was taken from a study investigating pupérception of mammals and mammal
conservation issues (Wong, 2009). The other measafrprior knowledge of and engagement
with North Atlantic right whale topics (items 11)1\8ere adapted from two studies, one on
impacts of environmental education programs on@pants' environmental behaviors
(Sheehan, 2008) and the other on teachers’ intetdionplement material learned in a
professional development workshop (Danter, 200%)e measure of initial interest in
implementing the workshop material was also adafvted the aforementioned study on
teachers’ implementation intentions. Variationg@f-point Likert scale were used for items 11,
12, and 14 for the same reason as it was usetefar4. Item 14 also included “Don’t Know” as
a response because it was thought that some parttsimay have felt that they could not give a
more accurate answer considering their limitedllet&nowledge about the workshop material.

Participant’s attitudes toward the mitigation lofetats to North Atlantic right whale
survival was measured in two constructs, attitudesrds regulating the shipping industry to
mitigate the threat of vessel strikes (Sectiorietns 15-17) and attitudes towards measures used
to mitigate the threat of entanglement posed byisiéng industry Section 4, items 18-20).
Items 15, 17, 18, and 19 were adapted from theumsnt used in the nationwide study
American Perceptions of Marine Mammals and theinkigementKellert, 1999),
commissioned by the Humane Society of the UnitegeSt An original item, constructed using
similar verbiage to adapted questions, was addeddb of these attitude constructs to give each
of the constructs three items. These and all syuesd attitude scales use a 7-point Likert

‘Agreement’ response scale ranging from “Strongigdgree” to “Strongly Agree”. This scale
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was chosen for the level of detail it provided,hititree degrees of both positive and negative
responses on either side of a neutral response.

The majority of the demographics items, as wethasitems measuring the likelihood of
pursuing a career in formal and non-formal educatwe original to this study. The only
demographic item adapted from an existing questimarwas the one reporting participants’
licensure program. It was adapted from two studrepreservice teacher attitudes (Alexander,
2011; Jones, 2009). All of the demographic iterasenphrased in first-person because this gives
the items a more conversational tone, which isidened a characteristic of well-developed
guestionnaires (Dillman, 2000). In general, fpstson was used whenever possible in the
phrasing of both original and adapted items undiessg so made the phrasing of the items seem
awkward.

Objective 2: Describe whether the lessons of consting contextual frameworks

differentially affect preservice teachers’ environnental literacy

Variables related to environmental literacy werasured in the mid-workshop
guestionnaire. These variables included parti¢gan

* knowledge gained about the North Atlantic right \elsaMid, Section 1),

» attitudes toward North Atlantic right whale consaron (Mid, Section 2),

* locus of control (Mid, Section 3, items 19-22), and

» feelings of personal responsibility to promote Moitlantic right whale conservation
(Mid, Section 3, items 23-26).

The knowledge participants gained about Northmitaright whales was measured by
four multiple choice and two short-answer quiz giwes. These were all original questions,

though format of item 1 (identical to pre-workshgueestionnaire item 10) was inspired by an
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item from an existing instrument (Wong, 2009). tRRgrant’s attitudes toward North Atlantic
right whale conservation were measured using thbeconstructs:

» attitudes related to conserving the North Atlantytht whale and it being critically
endangered species (Section 2, items 7-10),

» attitudes towards regulating the shipping industrgnitigate the threat of vessel strikes
(Section 2, items 11-15, including two questionsindhe matching pre-workshop
guestionnaire construct), and

e attitudes towards measures used to mitigate tieatlof entanglement posed by the
fishing industry (Section 2, items 16-18).

The latter two of these sub-constructs matchedstenthe pre-workshop questionnaire, which
allowed for the measurement of participants’ changettitudes after experiencing the initial
lesson. Locus of control and feelings of persoesgponsibility were each measured with a
single construct. All of the items measuring eonimental literacy variables, with the exception
of the knowledge quiz items, were phrased in fiestson and used the 7-point Likert
‘Agreement’ response scale. Except for items #3.16, and 17 (identical to pre-workshop
guestionnaire items 15, 17, 18, and 19), all ofitth®s used to measure participants’ attitudes
toward North Atlantic right whale conservation, dsoof control, and feelings of personal
responsibility to promote North Atlantic right wieatonservation were original to this study.
Objective 3: Describe whether the lessons of consting contextual frameworks
differ in preservice teachers’ perceptions of theieffectiveness at promoting
environmental literacy
Section 1 of the post-workshop questionnaire coatpely measured participants’

opinions of the effectiveness of the lessons imaiting environmental literacy. These items
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were all original items, all but two of which wa@oted in the NAAEESuidelines for
Excellence in Material6NAAEE, 1996). The effectiveness of the lessongromoting
environmental literacy was measured in two consgdru€he items for these constructs were
adapted from relevant descriptive elements of tiubh@Guidelinés Key Characteristics,
Emphasis on Skills Building and Action Orientationhe Emphasis on Skills Building construct
(Post, Section 1, items 3-12) measured whethdets®ons functioned effectively to “build
lifelong skills that enable learners to addressrenmental issues” (NAAEE, 1996, p. 9). The
Action Orientation construct (Post, Section 1, iseh3-21) measured whether the lessons
functioned effectively to “promote civic respondilyi encouraging learners to use their
knowledge, personal skills, and assessments of@maental problems and issues as a basis for
environmental problem solving and action” (NAAEBS, p. 12). Items 1 and 2 measured how
well participants thought the lessons increasexdhéza’ knowledge about an environmental topic
or issue and promoted learners’ positive attitudesrds an environmental topic or issue.

Objective 4: Describe whether the lessons of consting contextual frameworks

differentially affect factors likely to predict pre service teachers’ behavioral

intentions

Variables from the Theory of Planned Behavior 68z1985) were measured in the mid-
workshop questionnaire. These variables included:

« the subjective norms perceived by participantegard to implementing the first lesson
they experienced in their future classes (Mid, iact),
* participants’ attitudes toward implementing thestasin future classes (Mid, Section

5.1),
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» participants’ level of perceived behavioral controimplementing the lesson in future
classes (Mid, Sections 5.2), and
» barriers participants believed would prevent thesmfimplementing the lesson (Mid,

Section 6).

Items measuring subjective norms (with the exoeptif item 30) and attitudes towards
implementing workshop material all were adaptednfexisting instruments using the Theory of
Planned behavior as their theoretical frameworkn{Bxa 2005; Sheehan, 2008). Perceived
behavioral control was measured using all origiteahs. Since the pre-service teachers
participating in this study are not already in had environment about which typical perceived
behavior control are asked, this construct measpaetitipants’ confidence in implementing
various aspects of the lesson in different situstioA 7-point Likert-type ‘confidence’ scale
ranging from “Very Unconfident” to “Very Confidentas used to measure this construct.
Participants’ perceptions of the level of influenpm#ential barriers would have in preventing
them from implementing their lesson were measusaaigua 7-point Likert-type ‘level of
influence’ scale ranging from “No Influence” to “Egme Influence.” Most of the potential
barriers measured in this study are describeditarature review of barriers to implementing
environmental education (Shumacher & Fuhrman)evw éther more specific barriers added to
reflect specific aspects of the lessons presentéus study.

Objective 5: Describe whether preservice teachergport a higher level of intention

to implement either of the different lesson types.

Section 2 of the post-workshop questionnaire coatpeely measured participants’
intentions to implement each of the lessons. Ttention questions were adapted from a

doctoral dissertation (Danter, 2005). Participamtse asked about their intentions to implement
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each the lessons at three different times: duhieg student teaching, during their first year of
teaching, and after their first year of teachifdpis format was used because literature on the
Theory of Planned Behavior states that the moreifsgaly people’s intentions to perform a
specific behavior are measured in terms of timecomdext, the more accurate their responses
are in predicting their actual behavior (Fishbeit&nfredo, 1992). Responses consisted of a 7-
point Likert-type scale ranging from “Very Unlikélyo “Very Likely” with an eighth “Don’t
Know” option.
Data Collection

This study was conducted in the context of anlassprofessional development
workshop on teaching about North Atlantic right v&sa(see Figure 2 for a schematic of the
workshop schedule for both treatment groups). hatldeginning of the workshop, participants
were given the informed consent materials to re\aed sign if they agreed to participate in the
research study portion of the workshop (see Appehfdir IRB documentation and approval).
Consenting participants filled out the pre-workslgoestionnaire. Participants were allowed 10
minutes to complete the pre-workshop questionnaiféer completing the pre-workshop
guestionnaire, the researcher gave a brief pragamiatroducing North Atlantic right whales,
their conservation, and the research project.idiaants then watched a 20-minute documentary
on North Atlantic right whaleg;rom Whaling to WatchingThe video’s purpose was to ensure
that every workshop participant received the saaséclevel of knowledge about North Atlantic
right whale natural history and conservation befeagicipating in the workshop lesson. After
completing the video, the researchers gave thepmeamts a short presentation about the Ship
Strike Reduction Rule so that all participants kreihe protective legislation that has been

enacted since the video was produced nearly a degul



44

Figure 2:Treatment Groups’ Workshop Schedules

Blue Group

(beginning of class)
Informed Consent
]

Pre-workshop Questionnaire
|
Introductory
Presentation & Video
]
Baleen & Blubber Lesson
(end of class)
]
(beginning of class)
Review of presentations from previous
class and lesson learning objectives
1 ]

Mid-workshop Questionnaire

1
Vessel Strikes Lesson

(end of class)
v
(beginning of class)
Review of presentation from previous
class and learning objectives for both

lessons
1

Post-workshop Questionnaire

Red Group

(beginning of class)
Informed Consent
L
Pre-workshop Questionnaire

L 4

Introductory
Presentation & Video

9

Vessel Strikes Lesson

.
Review of lesson learning objectives

 J
Mid-workshop Questionnaire
 J

Baleen & Blubber Lesson

L 4

Review of learning bojectives from both
lessons

Post-workshop Questionnaire

Following the introductory presentations and videsch class participated in their first
lesson (the Blue Group in the general-knowledgedlesnd the red group in the conservation-
action lesson). For the Blue Group, the firstdessoncluded the first day of testing (Monday).
Testing was resumed at the beginning of the nasso{Wednesday) with a brief review of
theworkshop’s and first lesson’s introductory preagons to refresh participants’ memories.

The Red Group, whose testing occurred during desiBi¢pour block, did not receive the review
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presentation. For both groups, however, the rekeareviewed the first lesson’s learning
objectives and allowed the participants to briglilgcuss their experience and whether the
objectives were met before administering the miaksbop evaluation. Participants then
completed the mid-workshop questionnaire, whicly there allowed 15 minutes to complete.

Each class then participated in the second lesBonthe blue group, the second lesson
concluded the second day on testing. As befoséinteresumed at the beginning of the next
class (Friday) with a brief review of the seconsklen’s introductory presentation. Both groups
reviewed and briefly discussed the second lesdeaising objectives and then also briefly
discussed the learning objectives of their firssten. Participants then completed the post-
workshop evaluation, which they were allowed 15utes to complete.

The variables in the post-workshop questionnagesvgtrategically measured after all
subjects had participated in both lessons, makipgssible for participants to answer the same
guestions in regard to both the Vessel Strikeoleand the Baleen & Blubber lesson. This
allowed for participants to make direct comparisbesveen lessons for themselves. It was
determined measuring the lessons’ effectivenessrangarticipants’ intentions to implement the
lessons by direct comparison would be more vabah ttelying on the comparison of overall
group means for the same variables measured aftgrcts participated in only a single lesson.
It was for this reason that both groups experier#t lessons and data was collected in three
stages (pre-, mid-, and post-workshop questionsiginstead of the groups experiencing only
one of the two lessons and data being collectedsimpler pre/post format.

Data Analysis and Interpretation
Analysis of the data collected by the questioresawas conducted primarily using SPSS.

First, the reliability of each questionnaire constrwas checked using Cronbach.sFor the
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purpose of this study, a construct consisted demer than three items. No items were
removed from scales where Cronbacahisas greater than .8 unless removing an item igeicta
a by at least .01. For the matching pre- and midkslwop questionnaire scales, items were only
removed if removing the items increased Cronbagloyg at least .01 in both the pre- and mid-
workshop questionnaire scales. For scales indseworkshop evaluation, items were only
removed if removing the items increased Cronbaglyg at least .01 for both the Vessel Strikes
lesson and Baleen and Blubber lesson scales.epapation for constructing summated scale
scores, missing values within for scale variablesaweplaced with the participants’ group’s
means for that variable. This was done insteagkoluding the participants’ data for the scales
with the missing values in order to preserve asyntaises as possible for analysis. Summated
scale scores of every construct were then caldifateeach subject. These summated scale
scores formed the basis of all further statistzralyses for the variables included in the scores.
Scales were also constructed to create summarguresafor participants’ involvement
with environmental education-related topics (Prekshop questionnaire items 1 — 4), previous
engagement in environmentally responsible behgAe-workshop questionnaire items 5 — 9),
knowledge and engagement with NARW topics (Pre-gloolp questionnaire items 11 — 14; item
10 was excluded from this scale because only lcgaanht who answered correctly indicated that
she was not guessing), and knowledge quiz scoras\{irkshop questionnaire items 1 — 6). In
order to construct the first three scales frompgieeworkshop questionnaire, the variables were
recoded so that any response indicating some ¢éwveVolvement with environmental
education-related topics, knowledge or engagemé&htNVARW topics, or environmentally
responsible behavior equaled 1. Any responseatidig a lack of the aforementioned was

recoded as a 0. To construct the knowledge quessrale from the mid-workshop
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guestionnaire, all participants’ responses to thie questions were graded as correct or

incorrect. Incorrect responses were coded asr@eatanultiple-choice and fully correct short-
answer responses were coded as 1, and partialgot@hort-answer responses were coded as .5.
These summary scales formed the basis of all fustfa¢istical analyses for the variables

included in the scores.

Objective 1: Describe the study sample (participars).

In order to fulfill objective 1, analyses were @dio describe the sample as a whole,
describe the groups individually, and to describg @ossibly confounding differences between
the test groups. Frequencies were run on the @atatjdemographic variables (gender, level of
degree, graduation date, subject specializatiomyedisas likelihood of pursuing a career in
formal education, likelihood of pursuing a careenon-formal education, initial interest in
implementing material from the workshop with thieiture classes, and initial North Atlantic
right whale identification. Data collected on pepants’ teaching licensure program was not
analyzed because it was known from the participgntdessors that all of the preservice
teachers in the Blue Group were enrolled in thediddchool Education licensure program and
all of those in the Red Group were enrolled inSeeondary Education licensure program.
Frequencies of participants’ subject specializatiomere conducted, but the variable was
excluded from any addition analyses because itatoed too many categories that contained too
few participants and could not be combined. Meartsstandard deviations were calculated for
birth year, likelihood of pursuing a career in faneducation, likelihood of pursuing a career in
non-formal education, involvement in environmemt@ilication and learning about
environmental topics, engagement in environmentalyponsible behaviors in the past six

months, prior knowledge of and engagement with INAttantic right whale topics, initial
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interest in implementing material from the workshvagh their future classes, and attitudes
toward the mitigation of threats to North Atlantight whale survival. The aforementioned
analyses were conducted both for the entire cordsaenple and individually for both groups.
Possibly confounding differences between thegesips were analyzed using either
crosstabulations or independent samples t-tesisalFtests of significance, alpha was set a
priori at 0.05. Crosstabulations were used to ammplifferences between the Blue and Red
groups in terms of categorical demographic varslgender, level of degree, and graduation
date. Thex’test of significance was used compare differeetmeen categorical variables
and when the distribution of responses was non-abgnon-parametric). Effect size was
calculated using Cramer’s V. Independent samplesttwere used to compare the groups in
terms of continuous variables: birth year, likebdaof pursuing a career in formal education,
likelihood of pursuing a career in non-formal ediaa initial interest in implementing material
from the workshop with their future classes, inehent in environmental education and
learning about environmental topics, engagemeanuironmentally responsible behaviors in
the past six months, prior knowledge of and engagemwith North Atlantic right whale topics,
and attitudes toward the mitigation of threats twtN Atlantic right whale survival. Levene’s
Test for equal variances was performed as paheofhalyses to determine the appropriate
degrees of freedom and associated t- and p-valuehis study, results are considered
statistically significant if p< .05. However, due to the exploratory nature of ghudy, results
significant at the level of g.1 are also noted. Effect size for these andth#at-tests
conducted in this study were calculated using CaheenEffect size threshold were defined as

follows: small g = .2), mediumd = .5), and larged = .8).
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Objective 2: Describe whether the lessons of consting contextual frameworks

differentially affect preservice teachers’ environnental literacy

To fulfill objective 2, the groups were comparederms of environmental literacy
variables. First, paired samples t-tests were tsedmpare participants’ attitudes toward the
mitigation of threats to North Atlantic right whadervival between the mid- and pre-workshop
guestionnaires for both groups and the combinegkanNext, independent samples t-tests
were used to compare the groups’ knowledge scohesige in attitudes toward the mitigation of
threats to North Atlantic right whale survival betn the mid- and pre-workshop questionnaires,
attitudes towards North Atlantic right whale consgion, locus of control, and feelings of
personal responsibility. Effect sizes were usedeti@rmine the practical significance of results.

Objective 3: Describe whether the lessons of consting contextual frameworks

differ in preservice teachers’ perceptions of theireffectiveness at promoting

environmental literacy

In order to fulfill objective 3, analyses were @dio describe how participants
comparatively rated the effectiveness of the VeSs#hkes and Baleen & Blubber lessons and
describe the differences between groups in ternm®wfthey rated the effectiveness of the two
lessons. To determine how participants compargtiated the lessons, paired samples t-tests
were run comparing the participants’ ratings oflgssons’ effectiveness at increasing learner
knowledge about an environmental topic or issuemating positive attitudes toward an
environmental topic or issue, and at promotingNBAEE Key Concepts of Skills Building and
Action Orientation. This was done to determineiferall, participants rated one or the other of
the lessons as more effective in promoting learmengronmental literacy. Analyses were done

both for the individual groups and the combined glam To determine whether the groups
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differed in their ratings of the variables, indegent samples t-test were run to compare the
groups’ effectiveness ratings for increasing leakmowledge, promoting positive attitudes,
Skills Building, and Action Orientation for bothelVessel Strikes and Baleen & Blubber
lessons. Effect sizes were used to determinertaipal significance of results.

Objective 4: Describe whether the lessons of consting contextual frameworks

differentially affect factors likely to predict pre service teachers’ behavioral

intentions

To fulfill objective 4, the groups were comparederms of variable in the Theory of
Planned Behavior. Independent samples t-tests ugee to compare the groups in terms of
attitudes towards implementing the material theyegienced before the mid-workshop
guestionnaire (referred to as ‘implementation @dis’ from here forward), subjective norms,
perceived behavioral control, and barriers to imm@ating the experienced material. Though
intention is part of the Theory of Planned Behavibe analysis of participants’ intentions to
implement material from the workshop is descrikadr under objective 5. Effect sizes were
used to determine the practical significance afiltes

Objective 5: Describe whether preservice teachergport a higher level of intention

to implement either of the different lesson types.

In order to fulfill objective 5, analyses were @édiv comparatively describe participants’
intentions to implement the Vessel Strikes and &al& Blubber lessons and to describe
differences in the groups’ intentions to implemiet lessons. Paired samples t-tests were used
to conduct a comparative analysis of participamtgntions to implement the two lessons. This
was done to determine if, overall, participantsregped greater intentions to use one or the other

of the two lessons. Differences in the intentiohthe two groups were analyzed using
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independent samples t-tests. Effect sizes weoelledkd to determine the practical significance
of the results.

Objective 6: Describe whether the degree to whicthe lessons promote

environmental literacy makes a significant contribuion to predicting preservice

teachers’ intentions to implement an environmentaéducation lesson.

Objective 6 was fulfilled through linear regressanalysis. The analyses were done with
the purpose of establishing a single equationdbald be used to predict intention to implement
a North Atlantic right whale lesson. Thus, befateempting to create an overall model for the
study using multiple-regression, the variables messin the post workshop questionnaire were
consolidated to contain only the data pertinenh&oinitial lesson participants experienced. For
example, instead of separately analyzing parti¢ggdantention scores for the Baleen & Blubber
and Vessel Strikes lessons, a single intentiorabéiwas constructed which contained the Blue
Group members’ intentions to implement the BaleeBl&bber lesson and the Red Group
members’ intentions to implement the Vessel Strlkeson. Next, each of the independent
variables was regressed against the dependenbleaokintention to determine which variables
were significantly associated with the dependentite of intention. Assumptions of linear
regression were checked, and analyses showedlthasamptions were met for each of the
variables. All variables that did not regress gigantly were interpreted as not being predictive
of intention and were not included in the final tiple-regression analysis.

Next, correlations were run on the significangmessing variables to check for
problems of colinearity. Variables were discardedtages based on the number of other
independent variables with which they correlat¥@driables that correlated with the highest

number of other independent variables were thedines to be removed. Variables were
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removed until no variables correlated any more thraaother variable. These variables were
the ones selected for use in the multiple regressnalysis.

For the final multiple-regression analysis, a stngledictive equation was calculated.
The variables selected in the previous step (whagpened to all be continuous) were regressed
against participants’ intentions to implement theitial North Atlantic right whale lesson. This
was done using backwards regression. The finalfgignt equation was selected whenfllof

the independent variables were significant.
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CHAPTER 4
RESULTS

The research presented in this study was guidesikingsearch objectives. Findings
relevant to each of these objectives are deschketxlv. The results of the reliability analyses
are discussed prior to the objective-related result
Reliability Analysis

Before calculating summated scale scores of én@bies measured in the questionnaires,
the reliability of the variable constructs wereccgdited using Cronbachés Table 2 shows the
reliability of the variable constructs, as welldescriptions of the questionnaire in which each
construct was measured, the number and list offsgpgems included in each final construct,
the mean summed score and standard deviation bfcédlce final constructs, and the range and
midpoint of possible scores of each construct. rEfiability threshold for Cronbachis chosen
for this study was .7 (Davis, 1971). All but orfetwe variable constructs produced a Cronbach’s
a above the reliability threshold of .7. The val@alSubjective Norms’ produced a Cronbach’s
a of .684. It was deemed that the variable wasiédi enough to include in further analyses due
to the fact that the reliability was very close?pthe construct contained only three items, and

the sample size of this study was relatively srfral 44).

Table 2:Reliability of Variable Constructs

Variable Name # of| Test ltems o | Mean Summed Min - Max
Items Score (S.D.) | (Midpoint)
Scale Scores$
Pretest Threat
Mitigation Attitudes 5 Pre 15,16,18,19,20 .880| 23.85 (5.410) 5 - 35 (20)

Midtest Threat
Mitigation Attitudes 5 Mid 13,15,16,17,18 .901| 24.68 (4.879) 5 - 35 (20)
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Conservation Attitudes 7,8,9RC,10RC,11,,

11| Mid | 12,13,15,16,17,18.905| 56.86 (9.184) 11 - 77 (44)
Locus of Control 4 Mid | 19RC,20RC,21,22.867| 20.14 (4.095) 4 - 28 (16)
Personal Responsibility 4 | Mid 23RC,24,25,26 .895| 18.37 (4.265) 4 - 28 (16)
Subjective Norms 3 Mid 27,28,29| .684| 10.91 (2.860) 3-21(12)
Implementation
Attitudes 5| Mid 31,33,34,35,36 .875| 27.26 (4.240) 5 - 35 (20)
Confidence/PBC 3 Mid 37,38,39| .851| 14.61 (3.519) 3-21(12)
Barriers 15| Mid 40-54| .840| 60.11(13.415) 15-105 (60)
VS Skills Building 10| Post 3-12| .851| 55.60 (7.169) 10 - 70 (40)
BB Skills Building 10| Post 3-12| .884| 48.66 (8.098) 10 - 70 (40)
VS Action Orientation 9 Post 13-21| .953| 49.34 (9.510) 9-63(36)
BB Action Orientation g Post 13-21| .928| 39.81 (8.543) 9 - 63 (36)
VS Intention 3 Post 22,23,24| .935| 14.69 (4.775) 3-21(12)
BB Intention 3| Post 22,23,24| .919| 12.40 (5.047) 3-21(12)

Several items were excluded from the variable oot as a result of the reliability

analyses. Pre-workshop questionnaire item 17/nukshop questionnaire item 14

(“Regulating the speed of commercial shipping twiget NARWS is an example of costly

government interference... Strongly DisagreeStrongly Agree”) was removed from the pre-

and mid-workshop questionnaire ‘North Atlantic tigthale Threat Mitigation Attitudes’

constructs, as well as from the mid-workshop “Ndakthantic right whale Conservation

Attitudes’ construct. Mid-workshop questionnaitem 30 (“I would be willing to teach the

material presented in today’s workshop even ifaswot encouraged by my future school’s

culture... Strongly Disagree> Strongly Agree”) was removed from the ‘SubjectNerms’

construct. Mid-workshop questionnaire item 32l¢€lieve implementing the material from

today’s workshop in my future classes would be.. Weifficult < Very Easy) was removed

from the ‘Implementation Attitudes’ construct. R#s of the descriptive and comparative

analyses conducted for these items are display&dbies 2 and 3, respectively. The only one

of these items that differed significantly betwelea groups was participants’ rating of the

ease/difficulty of implementing their initial less@p < .001, Cohen’d = 1.367). The Red
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Group rated their initial lesson, the Vessel Stilesson, as more difficult to implemeft

3.65,s=1.272) than the Blue Group rated the Baleen 8bBer lessony(= 5.30,s=1.174).

Table 3:Descriptive Statistics for Items Excluded from Saech Scales

Variable Min— | Blue Group | Red Group | Total Sample
Max Mean (S.D.)| Mean (S.D.)| Mean (S.D.)
(Prel7RC) ‘Mitigation = Costly
Government Interference’ 1-7 4.10 (1.294%.21 (1.532) 4.16 (1.413)
(Mid14RC) ‘Mitigation = Costly
Government Interference’ 1-7 3.63 (.930)3.67 (1.404) 3.65 (1.199)
(Mid30RC) ‘Teach even if against
school culture” 1-7 3.23(1.473) 3.13 (1.154) 3.17 (1.294)
(Mid32)'Difficult «— Easy’ 1-7 5.30 (1.174) 3.65 (1.272) 4.40 (1.471)

Table 4:Independent-Samples T-tests Comparing ltems Exaliuden Summated Scales

Between Treatment Groups

Variable Blue | n Red | n|df| t 2-tailed | Cohen’s
Group Group value| sig. d
Mean Mean **p<.05
(S.D)) (S.D)) psl
(Pre17RC) ‘Mitigation = Costly 4.10 4.21
Government Interference’ (1.294)| 20| (1.532)| 24| 42| -.250 .830 -.077
(Mid14RC) ‘Mitigation = Costly 3.63 3.67
Government Interference’ (.930)| 20| (1.404)| 24| 42| -.096 .924 -.030
(Mid30RC) ‘Teach even if 3.23 3.13
against school culture” (1.473)| 20| (1.154)| 24| 42| .253 .802 .078
(Mid32)'Difficult «— Easy’ 5.30 3.65
(1.174)| 20| (1.272)| 24| 42| 4.429| .000** 1.367

Objective 1: Describe the study sample (participars)

The methods used to analyze the descriptive M@agaheasured in the pre-workshop

guestionnaire differed based on whether the vasabere categorical or continuous. For

categorical variables, frequencies (Table 5) andstabulations (Table 6) were used to describe

the sample and to determine if any possibly condingndifferences existed between the two

treatment groups. For continuous variables, maadsstandard deviations (Table 7) were
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calculated for descriptive purposes, and indeperskmples t-tests (Table 8) were run to test for
differences between the treatment groups.

Demographic characteristics of participants.

The study sample consisted of two classes of @ndee science teachers attending the
University of Georgia College of Education, forosal of 44 participants. One class (the Blue
Group) was enrolled in the Middle School Educatioensure program and the other (the Red
Group) was enrolled in the Secondary Educatiom$aee program. The two most common
subject specializations of the Blue Group werersmeand either math or social studies. Biology
was the most common subject specialization of @pents in the Red Group. The groups did
not differ significantly in age, measured by biy#ar §f = 1987.45s = 4.459), or gender. The
gender ratio of female to male participants was B.t The groups also did not significantly
differ in their expressed likelihoods to pursueeeas in formal or nonformal education.
Participants of both groups expressed a high hkeld of pursuing careers in formal education
(¥ =3.91,s=.362) and a relatively low likelihood of pursginareers in nonformal education (
=1.79,s=.820), though the responses to the latter wene maried. The groups did, however,
differ significantly in terms of level of degree €p.001, Cramer’s V = .624) and anticipated
graduation date (p <.001, Cramer’s V = .821). dilthe participants in the Blue Group were
undergraduate students who expected to graduétte spring of 2013. Alternately, the Red
Group contained a mixture of undergraduate andugtedstudents whose anticipated graduation
dates ranged from the spring of 2012 to the sprifrp13.

Descriptives of participants’ prior level of environmental literacy.

In the context of this study, it was deemed imgatrto establish a baseline of

participants’ level of environmental literacy prirthe North Atlantic right whale education
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workshop. Both groups showed moderate levels ghgement in responsible environmental
behavior § = 2.30,s = 1.025), which did not differ significantly betes® groups. The groups

did, however, differ in their levels of involvemeantenvironmental education and learning about
environmental topics (p = .020, Cohed’s -.804). The Red Group showed a greater level of
involvement § = 1.33,s = 1.007) than the Blue Group £ .75,s = .550), but the scores were

low for both groups.

As assumed from personal communication with Nattantic right whale education
specialists, participants’ environmental literatyat the North Atlantic right whale was very
low prior to the workshop. Only one participant ofithe entire sample correctly identified a
North Atlantic right whale from a picture withourtdicating that she was guessing. Likewise,
participants’ responses indicated very low levélkmowledge and engagement with North
Atlantic right whales ¥ = .34,s = .805). However, the participants showed fasthpng positive
attitudes toward the mitigation of threats to No&thantic right whale survivaly(= 23.85,s =
5.410). Initial attitudes towards threat mitigatidid not differ significantly between groups.
Both groups of participants expressed a modera&s ¢ initial interest in implementing the
North Atlantic right whale materials in their fuaiclassesy(= 2.72,s = .958), which did not
differ significantly between the groups. Howewemuch larger proportion of participants
indicated that they did not know how interested/tivere in implementing the workshop
material at the time of the pre-workshop questerin the Red Group (10 out of 24

participants) than responded likewise in the Blueup (2 out of 20 participants).
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Table 5:Frequencies of Categorical Variables

Variable & Responses Blue Group Red Group  Total@am
Gender: Male 3 8 11
Female 17 16 33
Level of Degree: Undergraduate 20 10 30
Graduate 0 14 14
Graduation Date: Spring 2012 0 6 6
Summer 2012 0 6 6
Fall 2012 0 5 5
Spring 2013 20 4 24
Missing 0 3 3
Subject Specialization: Science & Mdth 9 0 9
Science & Social Studies 9 0 9
Science & English 2 0 2
Science 0 1 1
Biology 0 13 13
Earth Science 0 2 2
Chemistry 0 3 3
Ecology/ Environment Science/ Marine Biology 0 1 1
Anatomy/ Poultry Science 0 1 1
Missing 0 3 3
Initial NARW ldentification: Correct 1 0 1
(Don’'t Know) Correct 1 4 5
Incorrect 18 20 38
Table 6:Crosstabulations of Categorical Demographic Varesbl
Variable Test Group (TG v 2-tailed sig.| Cramer’s
Blue Red Total **p<.05 \
Gender
Female Count 17 16 33
% within TG 85.0% 66.7%| 75.0%
Male Count 3 8 11
% within TG 15.0% 33.3%| 25.0%
Total Count 20 24 44
% within TG | 100.0% 100.0%| 100.0%| 1.956 162 211
Degree Level
Undergrad. Count 20 10 30
% within TG | 100.0% 41.7%| 68.2%
Graduate Count 0 14 14
% within TG .0%| 58.3%| 31.8%
Total Count 20 24 44
% within TG | 100.0% 100.0%| 100.0%| 17.111 .000** .624
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Graduation Date
Spring 2012 Count 0 6 6
% within TG .0%| 28.6%| 14.6%
Summer 2012 Count 0 6 6
% within TG .0%| 28.6%| 14.6%
Fall 2012 Count 0 5 5
% within TG .0%| 23.8%| 12.2%
Spring 2013 Count 20 4 24
% within TG | 100.0% 19.0%| 58.5%
Total Count 20 21 41
% within TG | 100.0% 100.0%| 100.0%

27.659

.000**

821

Table 7:Descriptive Statistics for Continuous Descriptivaigbles from the Pre-workshop

Questionnaire

Variable Min— | Blue Group | Red Group | Total Sample

Max Mean (S.D.)| Mean (S.D.)| Mean (S.D.)

Birth Year (19 ) n/a 88.85 (3.78[/B6.29 (4.713) 87.45 (4.459
Formal Education Career 1-4 4.00 (.000) 3.83 (.482) 3.91 (.362)
Non-formal Education Career 1-4 1.53 (.640) 2.00 (.907)] 1.79 (.820)
EE Involvement & Envir. Learning 0-4 .75 (.550)1.33 (1.007) 1.07 (.873)
Responsible Envir. Behavior 0 -5 2.15 (1.089) 2.42 (.974)| 2.30 (1.025)
Prior NARW Knowledge/Engagement 0-— 3 .15 (.489) .50 (.978) .34 (.805)
Pretest Threat Mitigation Attitudes 5-35 24.06{4)| 23.67 (6.112) 23.85 (5.410
Initial Implementation Interest 1-4 3.00 (.767)2.36 (1.082) 2.72 (.958)

Table 8:Independent-Samples T-tests Comparing Continuossripéive Variables from the
Pre-workshop Questionnaire Between Treatment Groups

Variable Blue | n Red n d.f. t- 2-tailed | Cohen’s
Group Group value sig. d
Mean Mean **p<.05
(S.D.) (S.D.) psl
Birth Year (Age) 1988.8% 1986.29
(3.787)| 20| (4.713)| 24 42| 1.116| .057* 344
Formal Education Career 4.00 3.83
(0) | 20| (.482)| 24 23| 1.696 .103 707
Non-formal Education 1.53 2.00
Career (.640)| 15| (.907)| 18 31| -1.673 .104 -.601
EE Involvement & .75 1.33
Environmental Learning (.550)| 20| (1.007)| 24| 36.718| -2.435| .020** -.804
Responsible Environmental  2.15 2.42
Behavior (1.089)| 20| (.974)| 24 42| -.857 .396 -.264
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Prior NARW Knowledge/ A5 .50
Engagement (.589)| 20| (.978)| 24| 35.065| -1.537 153 -.519
Pretest Threat Mitigation 24.06 23.67
Attitudes (4.574)| 20| (6.112)| 24 42| .239 .812 .074
Initial Implementation 3.00 2.36
Interest (.767)| 18| (1.082)| 14 30| 1.968| .058* 719

Objective 2: Describe whether the lessons of consting contextual frameworks

differentially affect preservice teachers’ environnental literacy

The results of this study do not indicate thateheironmental education lessons had any
significant direct or differential effects on tharpicipants’ North Atlantic right whale
environmental literacy. Neither lesson serveddaicantly increase participants’ attitudes
towards the mitigation of threats to the North Atla right whale survival (see Table 9). Also,
The lessons do not appear to have differentiafigcadd participants’ environmental literacy in
terms of their knowledge about the species, themks change in their attitudes towards threat
mitigation, their overall attitudes towards the servation of the species, or their locus of control
or feelings of personal responsibility relatingatdively contributing to North Atlantic right

whale conservation (see Table 10).

Table 9:Paired-Samples T-tests Comparing Participants'tdtkes Toward Threat Mitigation

Between the Mid- and Pre-workshop Questionnaires

Group | Pre-workshopg Mid-workshop| Mid-Pre | n | d.f.| t- 2-tailed sig. | Cohen’s
Questionnaire Questionnaire] Mean value | **p<.05 d
Mean (S.D.) | Mean (S.D.) | Difference p<1

Blue | 24.06 (4.574) 25.10 (4.564 1.037|/ 20| 19| 1.286 214 .228

Red 23.67 (6.112) 24.33 (5.198 .667| 24| 23| 1.290 210 116

Both | 23.85(5.410) 24.68 (4.879 .825| 44| 43| 1.825 .075* 161
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Table 10:iIndependent-Samples T-tests Comparing Direct Messoir Participants’
Environmental Literacy Between Treatment Groups
Variable Blue | n Red n | d.f. t- 2-tailed | Cohen’s

Group Group value sig. d

Mean Mean **p<.05

(S.D)) (S.D)) psl
Knowledge Score 4.10 4.52

(1.095)| 20| (1.137)| 24| 42| -1.243 221 -.384
Change in Threat Mitigation 1.04 .67
Attitudes (3.606)| 20| (2.531)| 24| 42| .399 .692 123
Conservation Attitudes 58.45 55.54

(7.584)| 20| (10.304)| 24| 42| 1.047 .301 .323
Locus of Control 20.80 19.58

(3.722)| 20| (4.393)| 24| 42| .981 .332 .303
Personal Responsibility 18.94 17.96

(3.992)| 20| (4.438)| 24| 42| .768 447 237

Objective 3: Describe whether the lessons of consting contextual frameworks differ in
preservice teachers’ perceptions of their effectiveess at promoting environmental literacy
Although the data do not indicate that the lessbrestly or differentially affected
participants’ environmentally literacy, participantatings of the lessons’ effectiveness indicate
that the lessons have positive, yet differentiplacities to promote the environmental literacy of
the materials’ target audience (see Table 11)h Baobtups rated the Vessel Strikes lesson as
significantly more effective than the Baleen & Bbd@p lesson at promoting all four strands of
environmental literacy: knowledge, affect, skidsd behavior. Also, it had been expected that
no significant between-group differences would efas these variables because all participants
had experienced both lessons by the time data elkesied on these variables in the post-
workshop questionnaire. However, analyses reveadgdficant differences between how the
groups rated the Baleen & Blubber lesson in terfiSlalls Building’ (p = .039, Cohen’sl =
.658), ‘Action Orientation’ (p = .002, Coherds= 1.006), and promoting positive attitudes (p <

.001, Cohen’'sl = 1.392; see Table 12). For these three strane$Blue Group rated the Baleen
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& Blubber lesson as significantly more effectivanidid the Red Group. Lastly, even though

paired-samples t-tests show that participants sterdily and significantly rated the Vessel

Strikes lesson as more effective than the Bale®&lukber lesson at promoting all four strands

of environmental literacy, when the data from theugs’ initial lessons were compared, no

significant difference was apparent (see Table 13).

Table 11:Paired-Samples T-tests Comparing Participants’ Bptons of the Lessons’
Effectiveness at Promoting Environmental Literacy
Group Variable Vessel| Baleen& | VS- | n | df.| t- 2-tailed | Cohen’s
Strikes | Blubber | BB value| sig. d
lesson | lesson | Mean **p<.05
Mean Mean Diff. p<.1
(S.D.) (S.D.)
Blue | ‘Skills Building’ 57.39 51.40
(5.001)| (7.044)| 5.994| 20| 19|4.137| .001** .981
‘Action 51.73 43.79
Orientation’ (4.834)| (7.562)| 7.937| 20| 19| 4.285| .000** 1.251
Increasing 6.10 5.60
Knowledge (1.071)| (1.142)] .500| 20| 19| 3.249| .004** 452
Promoting 6.10 5.60
Positive Attitudeg  (.641) (.883)| .500|20| 19|2.517| .021** .648
Red ‘Skills Building’ 54.13 46.38
(8.253)| (8.345)| 7.750| 24| 23|5.474| .000** .934
‘Action 47.52 36.33
Orientation’ (11.756)| (7.557)| 11.187| 24| 23| 7.311| .000** 1.132
Increasing 6.21 5.00
Knowledge (.558)| (1.285)| 1.208| 24| 23| 3.938| .001** 1.221
Promoting 5.83 4.33
Positive Attitudesg (1.007) (.963)| 1.500| 24| 23|5.313| .000** 1.522
Both | ‘Skills Building’ 55.61 48.66
(7.085)| (8.098)| 6.952| 44| 43| 6.869| .000** 913
‘Action 49.43 39.72
Orientation’ (9.420)| (8.362)| 9.709| 44| 43|8.111| .000** 1.090
Increasing 6.16 5.27
Knowledge (.834)| (1.246)| .886|44| 43|4.730] .000** .839
Promoting 5.95 491
Positive Attitudes  (.861)| (1.117)| 1.045| 44| 43|5.439| .000** 1.043
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Table 12:iIndependent-Samples T-tests Comparing Participdtgsteptions of the Lessons’
Effectiveness at Promoting Environmental Literaepvigen Treatment Groups

Variable Blue | n Red n d.f. t- | 2-tailed | Cohen’s

Group Group value| sig. d
Mean Mean **p<.05
(S.D.) (S.D.) *p<.1

Vessel Strikes lesson 57.39 54.13

‘Skills Building’ (5.001)| 20| (8.253)| 24 42| 1.549 129 478

Baleen & Blubber lesson 51.40 46.38

‘Skills Building’ (7.044)| 20| (8.345)| 24 42| 2.132| .039** .658

Vessel Strikes lesson 51.73 47.52

‘Action Orientation’ (4.834)| 20| (11.756)| 24| 31.701| 1.599 .120 .568

Baleen & Blubber lesson 43.79 36.33

‘Action Orientation’ (7.562)| 20| (7.557)| 24 42| 3.259| .002** 1.006

Vessel Strikes lesson

effectiveness at increasing 6.10 6.21

knowledge (1.071)| 20 (.558)| 24 42| -.425 .673 -.131

Baleen & Blubber lesson

effectiveness at increasing 5.60 5.00

knowledge (1.142)| 20| (1.285)| 24 42| 1.621 113 .500

Vessel Strikes lesson

effectiveness at promoting 6.10 5.83

positive attitudes (.641)| 20| (1.007)| 24 42| 1.023 312 .316

Baleen & Blubber lesson

effectiveness at promoting 5.60 4.33

positive attitudes (.883)| 20 (.963) | 24 42 | 4,511 .000* 1.392

Table 13:Independent-Samples T-tests Comparing ParticipdPgsceptions of the Effectivene

at Promoting Environmental Literacy of Their Treaimh Group’s Initial Lesson

Variable Red Group| n | Blue Group| n d.f. t- | 2-tailed | Cohen’s
Vessel Baleen & value| sig. d
Strikes Blubber **p<.05
Lesson Lesson *p<.1
Mean (S.D.) Mean (S.D.)
‘Skills Building’ 54.13 51.40
(8.253)| 24 (7.044)| 20 42| 1.164 .251 .359
‘Action 47.52 43.79
Orientation’ (11.756)| 24 (7.562)| 20 42| 1.222 .228 377
Increasing 6.21 5.60
Knowledge (.558)| 24 (1.142)| 20| 27.224| 2.155| .028** .826
Promoting 5.83 5.60
Positive Attitudes (1.007)| 24 (.883)| 20 42| .819 423 .253

SS
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Objective 4: Describe whether the lessons of consting contextual frameworks
differentially affect factors likely to predict pre service teachers’ behavioral intentions

The results of this study indicate that the Ndxtlantic right whale environmental
education lessons did not have any significanedsffitial effects on factors likely to predict the
participants’ behavioral intentions, as outlinedtiy Theory of Planned Behavior (Ajzen, 1985),
see Table 14. However, as shown earlier in Taplkeedgroups did differ in the level of
ease/difficulty their participants anticipated @gard to implementing their initial lesson in
future classes, an item that was removed fromlthplementation Attitudes’ construct. The
Red Group rated the Vessel Strikes lesson as niificild to implement than the Blue Group

rated the Baleen & Blubber lesson.

Table 14:Independent-Samples T-tests Comparing Theory oinethBehavior Variables
Between Treatment Groups
Variable Blue | n Red n|df| t 2-tailed | Cohen’s

Group Group value| sig. d

Mean Mean **p<.05

(S.D)) (S.D)) psl
Implementation Attitudes 27.65 26.94

(4.368)| 20| (4.197)| 24| 42| .548 .586 .169
Subjective Norms 11.00 10.83

(2.675)| 20| (3.002)| 24| 42| .193 .848 .060
Confidence/ Perceived 14.65 14.58
Behavioral Control (3.870)| 20| (3.283)| 24| 42| .062 951 .019
Barriers 61.59 58.88

(13.029)| 20| (13.882)| 24| 42| .664 510 .205

Objective 5: Describe whether the lessons of consting contextual frameworks differ in
preservice teachers’ intentions to implement thenmi their future classes

The data are inconclusive as to whether parti¢gdamplementation intentions differed
between the North Atlantic right whale educaticsslens. Paired-samples t-tests (Table 15)

revealed that both the Red Group (p =.019, Coh#r’s627) and the entire combined sample (p



65

=.012, Cohen’'sl = .425) expressed significantly greater intentitmsnplement the Vessel

Strikes lesson than the Baleen & Blubber activitlowever, this significant difference was not

apparent in the intentions of the Blue Group wheslyzed separately. As with participants’

rating of the lessons’ effectiveness, it was exgethat the groups intention scores would not

differ significantly because all participants hagherienced both lessons by the time intention

data was collected in the post-workshop questiosandiowever, even though the groups did not

differ significantly in their intentions to implemethe Vessel Strikes lesson, they did

significantly differ in their intentions to implemethe Baleen & Blubber lesson (p = .018,

Cohen’sd = .799; Table 16). Lastly, even though paireddast-tests show that, overall,

participants expressed significantly higher intems$i to implement the Vessel Strikes lesson than

the Baleen & Blubber lesson, when the data frongtioeips’ initial lessons were compared, no

significant difference was apparent (see Table 17).

Table 15:Paired-Samples T-tests Comparing Participants’ itittns to Implement the Lesson

Group Vessel Baleen & VS-BB n|df.| t 2-tailed sig. | Cohen’s
Strikes (VS) | Blubber (BB) Mean value | **p<.05 d
Lesson Mean Lesson Mean| Difference p<.1
(S.D.) (S.D.)
Blue 15.22 (4.236) 14.44 (4.501 77818 17| .932 .364 178
Red 14.24 (5.253) 11.10 (4.742 3.143| 21| 20| 2.553 019** .627
Both | 14.69 (4.775) 12.64 (4.875 2.051| 39| 38| 2.627 012** 425

Table 16:Independent-Samples T-tests Comparing Participdntshtions to Implement the
Lessons Between Treatment Groups

Variable Blue n Red n |df| t- 2-tailed | Cohen’s

Group Group value| sig. d
Mean Mean **p<.05
(S.D.) (S.D.) *p<.l

Vessel Strikes Lesson 15.22 14.24

Intention (4.236)| 18 (5.253)| 21| 37| .637 .528 .209

Baleen & Blubber Lesson 14.44 10.73

Intention (4.501)| 18 (4.939)| 22| 38| 2.463| .018** .799
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Table 17:Independent-Samples T-tests Comparing Participdntshtions to Implement Their

Treatment Group’s Initial Lesson

Variable Red Group | n Blue Group n | d.f. t- | 2-tailed | Cohen’s
Vessel Strikeg Baleen & value| sig. d
Lesson Mean Blubber Lesson **p<.05
(S.D.) Mean (S.D.) p<.1
Intention 14.24 (5.253) 21 14.44 (4.501) 18| 37| -.131 .897 -.043

Objective 6: Describe whether the degree to whicthe lessons promote environmental

literacy makes a significant contribution to prediding preservice teachers’ intentions to

implement an environmental education lesson

In preparation for the multiple regression analyall of variables analyzed under the

previously discussed objectives were regresseddependent variables against the dependent

variable of intention. The results of these aredyare displayed in Table 18.

Table 18:Simple Regression of Independent Variables Ag&iapendent Variable of Intention
2-sided sig.
Independent Variables R | *p<.05
*p<.1
Treatment Group .001 .897
Gender .004 701
Level of Degree .011 .533
Graduation Date .029 .809
Birth Year (19 ) .006 .641
Formal Education Career .032 276
Non-formal Education Career .008 .651
Environmental Education (EE) Involvement & Enviroamal Learning .256 .001**
Responsible Environmental Behavior .062 127
Prior NARW Knowledge/Engagement .031 281
Pretest Threat Mitigation Attitudes .091 .062*
Initial Implementation Interest .264 .004**
Knowledge Score 119 .031
Change in Threat Mitigation Attitudes .001 .886
Conservation Attitudes .083 .076*
Locus of Control .153 .014**
Personal Responsibility 215 .003**
Skills Building .283 .000**
Action Orientation .283 .000**
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Increasing Knowledge .016 443
Promoting Positive Attitudes .083 .075*
Implementation Attitudes .208 .004**
Subjective Norms .004 .704
Confidence/ Perceived Behavioral Control .095 .057*
Barriers 140 .019**
(Pre17RC) ‘Mitigation = Costly Government Interfece’ .045 .196
(Mid14RC) ‘Mitigation = Costly Government Interferee’ .008 .595
(Mid30RC) ‘Teach even if against school culture” 082 .004**
(Mid32)'Difficult «— Easy’ .032 274

The simple regression analyses revealed thabtlwnving variables significantly
predicted participants’ intentions to implementithatial lesson in future classes:
Environmental Education Involvement & Environmeritalrning, Initial Implementation
Interest, Locus of Control, Personal Responsibifstyills Building, Action Orientation,
Implementation Attitudes, Barriers, and (Mid30RTgach even if against school culture’.
These variables were used to construct a corralatigirix (Table 19). The variables ‘Skills
Building’ and ‘Action Orientation’ correlated highto one another, and because they were both
indirect measures of the lessons capacity to premovironmental literacy, they were added
together to create the variable ‘Lesson EffectiggsheThe process of removing collinear
variables from the variable set based on the numibether variables with which they correlated
is shown in Table 20. ‘Locus of Control’ and ‘Pamal Responsibility’ were removed first
because they correlated with the largest numbethefr independent variables. After they were
removed, the number of significant correlations again counted for each of the variables in
the remaining set, and “Initial Implementation’ &(did30RC Teach even if against school
culture” were subsequently removed. This lefead four variables, of which only two

significantly correlated with each other.
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Table 19:Correlation Matrix of Significant Predictors of kntion Showing Process of
Eliminating Collinear Variables
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Implementation Correlation
Attitudes 2-tailed sig.| .147| .082
n 44| 44
Barriers Correlation -.290-.108
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Notes: ®Dark gray cells indicate variables removed in ih& found of deletions
®Light gray cells indicate variables removed in seeond round of deletions
Yellow highlighted correlations indicate signifidasorrelations between IVs
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Table 20:Process of Eliminating Collinear Predictors of Inten

Number of Correlated Variables:

Independent Variable No 1*' Round of | 2" Round of
Deletions Deletions Deletions
Lesson Effectiveness 3 1 1
EE Involvement & Environmental Learning 2 2 1
Initial Implementation Interest 5 3
Locus of Control 6
Personal Responsibility 6
Implementation Attitudes 3 1 0
Barriers 4 2 0
(Mid30RC) ‘Teach even if against school culture” 5 3

Notes:*Dark gray cells indicate variables removed in & found of deletions

PLight gray cells indicate variables removed in $eeond round of deletions

The final variable set that was used in the catooh of overall predictive model of

preservice teachers’ intentions to implement thetiNAtlantic right whale lessons included:

Lesson Effectiveness, Environmental Education mewlent & Environmental Learning,

Implementation Attitudes, and Barriers. Backwaetgession of these variables against the

dependent variable of intention produced the twal@shown in Table 30, of which the second

model was selected as the overall predictive mofipteservice teachers’ intentions to

implement a North Atlantic right whale lesson inue classes: Y = -5.201 + .10¥X 1.464%

+ .273X%, where:

environmental literacy

Y = Preservice teachers’ intentions to implemeRbah Atlantic right whale lesson plan

X1 = Preservice teachers’ ratings of the effectiveradsthe lesson at promoting
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* X, = Preservice teachers previous involvement inrenmental education and learning

about the environment, and

* Xs-=Preservice teachers’ attitudes relating to thdempntation of the North Atlantic

right whale lesson.

This model was highly significant and accounted4®6% of the variance in participants’

intentions to implement their initial activity inture classes (Adjusted R .416, p =.000018).

Table 21:Models Produced using Backwards Regression

2-sided sig.
Model B t-vales **p<.05
*p<.1l

1 Constant 304 .050 .960
Lesson Effectiveness .095 2.702 .010**

EE Involvement & Environmental Learning 1.505 2.268 .029**
Implementation Attitudes 232 1.733 .091*
Barriers -.055 -1.305 .199

2 Constant -5.201 -1.187 242
Lesson Effectiveness 107 3.088 .004**

EE Involvement & Environmental Learning 1.464 2.191 .034**
Implementation Attitudes 273 2.081 .044**
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CHAPTER 5
DISCUSSION
This chapter discusses implications of the resurtsented in the previous chapter in the
context of each of the study’s five hypothesesgtidelow). When pertinent, suggestions for
improvements to the evaluation methodology andtissible implications of these changes are
discussed in relation to specific hypotheses. ditapter concludes with a discussion of avenues
for future research.

Hypothesis 1: Preservice teachers who experiere¥dgsel Strikes lesson (conservation-action
approach) will exhibit greater environmental litgygertaining to North Atlantic
right whales than those who experience the Bale&ukber lesson (general-
knowledge approach).

Hypothesis 2: Preservice teachers will perceivebssel Strikes lesson (conservation-action
approach) as more effective at promoting envirortaiditeracy than the Baleen
& Blubber lesson (general-knowledge approach).

Hypothesis 3: Preservice teachers who experiere¥dsel Strikes lesson (conservation-action
approach) in comparison with those who experieheeBaleen & Blubber lesson
(general-knowledge approach) will (a) exhibit mpasitive attitudes towards
implementing the education materials in their fatalasses, (b) will perceive
more negative subjective norms, (c) will show rgqmdicant difference in terms of
self-efficacy, and (d) will perceive more barrigrgelation to implementing the

education materials in their future classes.
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Hypothesis 4: Preservice teachers will expresseritgvels of intention to implement the Vessel
Strikes lesson (conservation-action approach) tharBaleen & Blubber lesson
(general-knowledge approach).

Hypothesis 5: The contextual approach of envirortaleducation materials’ content makes a
significant contribution to predicting preservieacthers’ intentions to implement
an environmental education lesson.

Hypotheses 1 & 2: Contextual Approach and Environmaetal Literacy

Hypotheses 1 and 2 contained predictions relategpectively, to the direct and indirect
measures of the two North Atlantic right whale t8ss capacities to improve learners’
environmental literacy. Although the results aétstudy do not support the prediction of
Hypothesis 1, they provide strong support for Higgsts 2: neither of the lessons directly served
to significantly or differentially influence partgants’ environmental literacy, but the preservice
teachers consistently and significantly rated tlee3¢l Strikes lesson as more effective than the
Baleen & Blubber lesson at promoting environmelitiadacy.

Hypothesis 1.

Hypothesis 1 predicted that the participants wkeeenced the Vessel Strikes lesson as
their initial lesson would exhibit higher levelsefivironmental literacy about North Atlantic
right whales (measured using constructs on knovelgdtjitudes, locus of control, and sense of
personal responsibility) than participants whoiahiy experienced the Baleen & Blubber lesson.
It also predicted that the Vessel Strikes lessorpmparison with the Baleen & Blubber lesson,
would result in greater attitudinal changes towarimitigation of threats to North Atlantic right

whale survival between the pre- and mid-workshogstjaonnaires.
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Knowledge.

Results of this study show that the contrastingextual approaches of the North
Atlantic right whale lessons did not appear to hawe direct effects on participants’
environmental literacy above the level of incregdimeir knowledge and awareness about North
Atlantic right whales and their conservation. Ptmthe workshop, only 8 of the 44 participants
claimed any level of familiarity with the topics Niorth Atlantic right whale natural history or
conservation, or involvement with teaching abouttN@tlantic right whales in some capacity.
Also, only one participant who did not indicatetthar response was not a guess correctly
identified a picture of a North Atlantic right wiegal Interestingly, this person claimed no prior
knowledge or involvement with North Atlantic rigivhale topics. After their initial activity,
participants scored an average of 488 (.125) questions correct out of a total of sbestions.
The two groups did not significantly differ in thénowledge quiz scores.

It is believed that the fairly low average knowdedscores and the lack of a difference in
the scores of the two groups may be due in partdasurement error. Two of the six questions
in the knowledge quiz utilized an open-ended gqoadtirmat (mid-workshop questionnaire
items 5 and 6) and participants scored much lowahese two questions than on any of the
multiple choice questions. A conservative apprdacyrading participants’ responses was
adopted in order to minimize the possibility ofigty too much credit to participants who did not
in fact know the exact correct answer. It is hk#&at this conservative grading approach did not
make much of a difference in participants’ sconestem 6; the measurement error for this item
is more likely due to the fact that the researai@uld not have expected the participants to
remember the specific wording of the legislatidosig name, the Ship Strike Reduction Rule.

However, the conservative grading approach migh¢ hsmder-assessed participants’ knowledge
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about the right whales’ greatest threat (itemJr this question, full credit (1 point) was given
to participants whose answer mentioned collisiorslzalf-credit was given for responses such
as “ships,” “boats,” or “propellers.” It is belied that had the answer to this question been
multiple-choice with “vessel collisions” as a reape, a much greater portion of participants
would have answered the question correctly. Measant error might also have existed in
guestions asking participants to identify Northahtiic right whales, possibly due to similarities
in the drawings of the North Atlantic right whaledathe gray whale.

Lastly, the lack of a significant difference iretecores of the two groups is likely due, at
least in part, to the differing timetables of theatment groups’ workshops. The first workshop
session with the Blue Group ended at the conclusidhe group’s initial lesson. Since their
next workshop session was not held for anotherdays, participants in the Blue Group were
given a brief, but thorough review to refresh tmeegmories on the topics taught during the
previous workshop sessions. Presenting this reeoayd easily have functioned to increase the
knowledge quiz scores of Blue Group participants,diven the scheduling situation it is still
believed that this was a better option than asttiegBlue Group participants to complete the
mid-workshop questionnaire with a two-day lapseveen the end of the initial lesson and its
evaluation.

Attitudes, locus of control, personal responsibility.

The results of this study failed to show any digant change in participants’
environmental literacy or and significant differesdn the environmental literacy measures of
participants who experienced different lessons.sigaificant increases in attitudes toward the
mitigation of threats to North Atlantic right whalgvere observed. On average, participants

expressed relatively neutral attitudes on bothptlee and mid-workshop questionnaires. Results
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also did not indicate that the lessons differelytimfluenced participants’ environmental literacy
in terms of their attitudes towards North Atlanight whale conservation, locus of control, or
feelings of personal responsibility. On averagegtipipants exhibited moderately high attitudes
toward North Atlantic right whale conservation arelitral opinions relating to locus of control
and feelings of personal responsibility. Changattitudes towards North Atlantic right whale
conservation, locus of control, and feelings ofspeal responsibility was not measured because
it was thought that participants would be unablgit@ valid responses on these variables until
after they had experienced their initial actividowever, if the instrument was to be used in the
future, it may be beneficial to use a retrospeqbiest-then-pre questionnaire design that would
allow participants to reflect on their prior opin®in relation to their present experiences. iff th
design was implemented it would likely behoove aeslees to add “No Opinion” as a response
option.

These results were not as predicted by HypotHediat are not surprising given the
audience and the short-duration of the contact wtie participants. Studies have shown that
environmental education interventions with adulfiances tend to be less effective than
interventions targeting age groups 18 years oldyadhger (Zelezny, 1999). This difference is
possibly due to younger participants being “(a) enafluenced by interventions because they
learn new pro-environmental behaviors more eafilymore interested in environmental issues
and improving the environment, or (c) more eaggrasent themselves as pro-environmental if
that is interpreted to be more socially desiralffgglezny, 1999, p. 12). Furthermore, the
duration of environmental education programs isbeen shown to affect the amount of
influence those programs have on participants’remmental literacy (Stern, Powell, & Ardoin,

2008). Thus, it is not surprising that a shorha®+ professional development workshop did not
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function to significantly influence the environmahliteracy of the young-adult and adult
participants.

The results obtained in this study may not neceggaedict the lessons’ capacities to
directly influence the environmental literacy oéthmiddle-school student target audience.
Short-term, narrowly-focused environmental educagioograms have been shown to have
significant and long-lasting effects on childreattitudes and motivations. In a study evaluating
the effects of a 3 hour environmental educatiorgm on invertebrates, Drissner, Haase, &
Hille (2010) found that students’ attitudes tow#rd utilization of nature and their intrinsic
motivation to learn about invertebrates increasguifscantly as a result of the program.
Furthermore, these positive attitudes persisted éve years after students participated in the
program. Another study on the effects of a half-davironmental education program about
primate conservation showed increases in knowladgeattitudes (Kuhar, Bettinger, Lehnhardt,
Townsend, & Cox, 2007). A continuation of thisdstdemonstrated that the knowledge gained
from the program was retained for at least two ygaowever the persistence of positive
attitudes was not reported (Kuhar, et al., 20I)us, even though the participants in this study
did not exhibit significant increases in environr@mttitudes and the lessons were not shown to
significantly differ in their capacity to directiyromote learners’ environmental literacy, findings
may differ when the lessons were implemented witthdhe school students, their target
audience.

Hypothesis 2.

Although the lessons’ contextual approaches reduit few direct effects on
participants’ environmental literacy, the lessoitsdiffer significantly in terms of indirect

measures of their capacity to promote environmditésicy. Teachers from both groups
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consistently and significantly rated the Vesselk®# lesson as more effective than the Baleen &
Blubber lesson at increasing learner knowledge afoenvironmental issue, promoting positive
attitudes towards an environmental issue, and tefedg accomplishing the indicators used to
measure the ‘Skills Building’ and ‘Action Orientati’ key concepts. These results, which
support the prediction of Hypothesis 2, are notipaarly surprising given the Vessel Strikes
lesson’s conservation-action approach. The lessmnspecifically designed with the purpose of
teaching students about a specific conservatiareiaad its mitigation (the threat of vessel
collisions and the Ship Strike Reduction Rule),amaging them to think critically about both
the ecological and socio-economic impacts of paaentethods for addressing the conservation
issue, and urging them to use their judgmentsatuate the course of action they believe
should be taken in order to most effectively aridoaily address the conservation issue.
Participants’ more positive evaluation of the efifeeness of the Vessel Strikes activity is
in line with what the published literature says attihe design of effective environmental
education materials. The conservation-action sgprof the Vessel Strikes lesson is consistent
with many of the curriculum and pedagogical pragithat Stevenson (2007) promotes as
necessary to the achievement of the goals of emviemtal education: action-orientation, inquiry
into current real-life environmental problems, angroblem-solving orientation focused on
working towards the resolution of those environmaéptoblems. The Vessel Strikes lesson also
addresses North Atlantic right whale conservatidath & specificity lacking in the Baleen &
Blubber lesson. According to implications of btitle Theory of Planned Behavior (Ajzen,
1991) and the Model of Responsible Environmentda®er (Hines, et al., 1986-87), this

specificity is more likely to promote behavior teljp conserve the North Atlantic right whale.
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The pair-samples analyses, which revealed thdtsedescribed above, yielded the
predicted results. However, the independent-sasrgilalyses used to check for possibly
confounding differences between the groups fouatftir three of the four constructs used to
measure the effectiveness of promoting environnhéiteeacy (promoting positive attitudes,
‘Skills Building,” and ‘Action Orientation’), the Bie Group rated the Baleen & Blubber lesson
as significantly more effective than did the Re@@r. As a result, when the Red Group’s data
on the effectiveness of the Vessels Strikes lessmcompared to the Blue Group’s data on the
effectiveness of the Baleen & Blubber lesson, gaificant differences were found despite the
fact that all paired-samples analyses showed #ndicpants rated the Vessel Strikes lesson as
more effective than the Baleen & Blubber lessouarther analysis into the reason for this
difference is beyond the scope of this study, ha@xéwrther research should be conducted to
ensure that the difference is due to chance antbreophysically or statistically controllable
factor such as lesson order or demographic chaistate.

Hypothesis 3. Contextual Approach and the Theory oPlanned Behavior

Results of this suggest that the contextual appresof the two North Atlantic right
whale lessons did not differentially influence firedictors of behavioral intention described in
the Theory of Planned Behavior (Ajzen, 1985). Aadicted by Hypothesis 3c, preservice
teachers’ self-efficacy relating to their confidenn implementing their initial lesson did not
differ between the groups. On average, particgpfmom both groups experienced a relatively
neutral level of confidence. Since the lessonseweth presented in the same fashion and
discussed with the same thoroughness, there wesason to predict that the lessons would
differentially influence preservice teachers petimes of their efficacy to implementing their

initial lesson.
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In Hypothesis 3a, it had also been predictedtti@preservice teachers would exhibit
more positive attitudes toward the Vessel Strikssdn due to the fact that the conservation-
action approach contained more of the expert-eggbasmponents that the literature describes
as being important to teachers (Grace & Sharp, 20G0ntrary to this prediction, the groups did
not differ in their attitudes toward lesson implertagion; both expressed moderately positive
evaluations of their initial North Atlantic righthvale lesson. Though the methods used to
evaluate this construct were sound, if the instmimes to be used again in future studies it may
behoove researchers to move this construct todeevporkshop questionnaire. Facilitating the
direct comparison of participants’ attitudes towtrd implementation of the two activities may
or may not affect the results. It would, howewrable a more accurate comparison of
participants’ attitudes toward implementing theeatiént lessons.

Lastly, it was predicted that the Vessel Strilessbn would be rated lower than the
Baleen & Blubber lesson in terms of pro-implementasubjective norms (Hypothesis 3b) and
that preservice teachers’ would perceive a greatielence of barriers on their implementing the
Vessel Strikes lesson (Hypothesis 3d). This wamthesized because the Vessel Strikes lesson
espoused the Ship Strike Reduction Rule, a pdlgicantroversial conservation regulation.
Thus, it was believed that this lesson would pregesater barriers for teachers, both in terms of
social pressure and control over implementing éissdn, than the noncontroversial, purely fact-
based Baleen & Blubber lesson (Cotton, 2006a). ¢l no significant differences existed to
support either of these hypotheses. On averagagipants of both groups exhibited neutral
opinions relating to the subjective norms constaumnxt perceived the barriers as having a
moderate influence on their decisions to implentleair initial lesson. The absence of

significant differences between the lessons magmigatly result from reduced validity in
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preservice teachers’ responses on the construstsggctive norms and barriers. Since the
research sample was comprised of preservice, sehiite teachers, the measurement of these
constructs may be less valid because participaggponses are largely hypothetical. Preservice
teachers’ responses might be inflated in comparisd@hose of inservice teachers because,
having never experienced them first-hand, they nayhave a full appreciation for the
influences of social pressures and external faciorheir teaching practices.
Hypothesis 4: Intention and Contextual Approach

Results of the study are inconclusive in regardypothesis 4. The results from the
combined sample and the Red Group are in line thighprediction of Hypothesis 4; participants
expressed significantly higher levels of intenttonmplement the Vessel Strikes lesson than
they did the Baleen & Blubber lesson. However,Bhee Group showed no significant
difference between its participants’ intentiongniplement either of the two lessons. Overall,
both groups’ mean intention scores relating tottlelessons were relatively neutral, ranging
between slightly unlikely to slightly likely. Fumérmore, similar to findings of the independent-
samples analyses comparing the treatment grouggonses on the effectiveness of the lessons
at promoting environmental literacy, the Blue Graafed their intentions to implement the
Baleen & Blubber lesson has significantly highexrtithe Red Group. As a result, when the Red
Group’s participants’ intentions to implement thesgels Strikes lesson were compared to the
Blue Group’s participants’ intentions to implem#éme Baleen & Blubber lesson, no significant
difference was found. As conveyed in the earhstance when the groups’ responses differed in
relation to the Baleen & Blubber lesson when theyusd have remained constant, future
research should investigate this discrepancy futthensure that these results are not due to

some controllable confounding factor.



81

Hypothesis 5: Predicting Preservice Teachers Impleantation Intentions

The final overall predictive model of preservieathers’ intentions to implement a North
Atlantic right whale lesson in future classes inled three predictor variables: (a) lesson
effectiveness, the sum of ‘Skills Building’ and ‘#an Orientation,’ (b) previous involvement in
environmental education and learning about therenment, and (c) attitudes towards the
implementation of the lesson. Interestingly, thé/ontention-predicting variable from the
Theory of Planned Behavior that was included infih@ model was ‘attitudes towards the
implementation’ of the North Atlantic right whaletavity. Of the three intention-predicting
variables described by the Theory of Planned Bealnaitiis understandable that implementation
attitudes would function as a significant prediatdren the others did not. Whereas the
measures of perceived behavioral control and stigenorms pertained to participants’
anticipations about the future, the measure of @mantation attitudes evaluated immediate
cognitions. Also, in comparison to subjective nsyttitudes tend to be a more consistent
predictor of behavioral intentions (Ajzen, 199 Bttitudes have been found to occasionally
overshadow the influence of subjective norms. Bhengh self-efficacy did not significantly
predict intentions, the influence of perceived teasrdid significantly predict intentions when
using simple regression. The influence of perativarriers was even one of the four variables
that was entered into the final multiple-regressaoalysis, but it was removed during the
process of backwards regression because it falladd significant predictive power to the
model. Perceived barriers to implementing envirental education might have been included
as a significant predictor in the final predicteguation if the sample had been larger (see Table

30).
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Previous involvement with environmental educaaon learning about the environment
can be seen as a measure of participants’ envinotailgeracy prior to their participation in this
study’s workshop. Even though Ajzen’s (1991) rewtd the predictive power of past behavior
in relation to the sufficiency if the Theory of Rteed Behavior demonstrates that its usefulness
as a predictive variable is varied, research oocht&a’ intentions to implement environmental
education programs have shown that past behavwiobe&a strong predictor of future behavior
(Zint, 2002). Previous involvement with environrtereducation and learning about the
environment likely gets much of its predictive povirem the fact that the behaviors measured
in this construct are specifically related to theention of implementing North Atlantic right
whale education materials. Through these behaweashers express their interest and
motivation to teach and learn about environmeioiailcs.

The final variable in the predictor model is tlagacity of the North Atlantic right whale
lesson to effectively promote learners’ environmaélhiteracy. The contextual approach (i.e.
treatment group) was not a significant predictoteaichers’ intentions to implement their initial
North Atlantic right whale lesson, thus the resolt$his study failed to support Hypothesis 5.
However, this hypothesis warrants additional stisalywo reasons. First, there is potential that
if the discrepancy in the groups’ ratings of intens to implement the Baleen & Blubber lesson
can be resolved, either by using a different sarapt@ntrolling for a confounding factor,
significant differences may become apparent betweatment groups’ intention ratings for
their initial lessons. If intentions to perfornettwo lessons differ significantly between the
treatment groups, participants’ treatment groupiried by the contextual approach of their
initial activity) may still have predictive value&secondly, ‘lesson effectiveness’ embodies the

fundamental difference between the two contextppt@aches. The significance of ‘lesson
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effectiveness’ as a significant predictor of bebeaad intention carries great implications for the
concept of the contextual approach of environmesdakation materials.

In this study, the purpose of devising the conoéphhe contextual approach was to put a
name to an aspect of the content of environmenditataion materials for which no specific term
or literature could be found, but which the authelieved was strongly tied to behavior change
theory and to the theoretical underpinnings of emmental education and environmental
literacy. In accordance with established literaturwas believed that the more specific,
conservation-action contextual approach would akhilgreater capacity to promote
environmental literacy than the broader, generavkadge approach. The first evidence
supporting the concept of the contextual approaas pvesented when participants significantly
and consistently rated the lesson designed fronsdhservation action approach (the Vessel
Strikes lesson) as more effective at promoting remvnental literacy than the lesson designed
from the general-knowledge approach (the Baleerlublier lesson). Then, subsequently, in the
development of a model to predict behavioral intentthe capacity of an environmental
education lesson to affect learners’ environmditeahcy is found to be one of three significant
predictors of preservice teachers’ intentions. sThiis study débuts the concept of the
contextual approach of environmental education nas$eas a statistically relevant factor in both
environmental education/ environmental literacydobheory and the prediction of teachers’
intentions to implement specific environmental eation materials.

Limitations of the Study

This study has three main limitations: the toiz¢ ©n the study sample, the drawing of

the sample from only two classes of preserviceltea; and the limited contact time with

participants. The study’s small sample decredsedtatistical power of the analyses, possibly
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masking the significance of certain effects. Drayweach of the treatment groups from only one
of the two classes makes it much more difficulkteatrol for within-group variation of the
treatment groups. If this study were to be remkatehe future, it is suggested that the
researchers employ at least four classes, twa@antent group, in order to both increase the
sample size and better distribute the within-greupr among the treatment groups.

Lastly, the limited contact time with participamtscreased the level of environmental
literacy the workshop could impart on participantis is particularly apparent in the fact that
too little time existed for the activities to focas the development of particular conservation
skills. If there had been sufficient time, a setsection would have been added to the Vessel
Strikes activity, during which students (or thega®rice teachers in the context of this study)
would learn the skills needed to write their cosgrenal representatives about an environmental
issue of their choice. Thus, the current iterabbthe conservation-action lesson is not as
action-oriented as would have been preferred. cigi the lessons did have the capacity to
emphasize skills such as critical thinking andubke of the scientific method, barely enough
time was available to provide participants withretee basic level of North Atlantic right
whale-related environmental literacy delivered g turrent iteration of the lesson. No time
was available to teach specific conservation skillkis is why it was not deemed feasible to
measure preservice teachers’ intentions to peréorynbehavior directed at North Atlantic right
whale conservation other than that of teachinddbsons they experienced in their future
classes. In the future, it may be more beneftoi@onduct testing during a stand-alone, half- or

full-day workshop, during which more time could dyent teaching specific conservation skills.
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Implications for Endangered Species Education and reach

This study has important implications for praotiters of environmental education. With
regard to informing the SEIT E&O Committee abouiakihcontextual approach to use in
developing new North Atlantic right whale environmed education materials, this study
concludes the conservation-action approach woustl fmemote the committee’s conservation
goals. Of the two contextual approaches, the coasen action approach was shown to have
the greater capacity to improve the lessons’ taagdience’s environmental literacy regarding
North Atlantic right whales. Studies on speciesesfic environmental education efforts have
shown that improving people’s environmental litgraegarding locally threatened species can
lead to increases in behaviors to reduce their atspan the species (Barney, et al., 2005; Curti
& Valdez, 2009; Savage, et al., 2010; Trewhellalet2005), which can ultimately influence the
recovery of those species (Curti & Valdez, 200®Wwiella, et al., 2005). Given the importance
of reducing behaviors that are detrimental to #wvery of a species as critically endangered as
the North Atlantic right whale, species-centerediemmental education materials should be
developed with the contextual approach that is rikelty to foster these behaviors.

The use of the conservation-action approach irenas$ teaching about endangered
species is further supported by preservice teacperseptions of these materials. Preservice
teachers’ positive perception of the capacity @&csic education materials to promote the
environmental literacy of their students was thestisignificant predictor of their intentions to
implement those materials. This supports GraceShaip’s (2000) findings that teachers have
positive attitudes towards components of environaleeducation that stem from the goal of
promoting environmental literacy. Furthermore, tbgults of this study stand in contrast to

other studies that have found that teachers pnefieto teach materials that promote potentially
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controversial environmental attitudes and behaviGgton, 2006a, 2006b). North Atlantic right
whale educators employed by federal and state gowant agencies had expressed hesitation
about utilizing a more action-oriented and thusen@ntroversial contextual approach in the
development of new education materials. Howewverdtudy suggests that this hesitation is
unfounded, at least in regard to preservice teatheentions to use specific materials. The
conservation-action approach did not negativellparice intention or any of the variables
described by the Theory of Planned Behavior (Aj2&85) as influencing intention. Thus, this
study suggests that environmental education méetesigned with conservation-action
approach have a greater capacity to promote stsidamtironmental literacy not only because
their objectives are better aligned with the gadélenvironmental education, but because
teachers perceive these goals as important and@eeinclined to implement materials they
perceive as effective at promoting students’ emnental literacy.
Future Directions

Continuing research on the contextual approachesvironmental education materials
should consider three future directions: expantiegknowledge base on contextual approaches
of environmental education materials, evaluatireeffectiveness of different materials’
contextual approaches with the materials’ targdiences, and continuing educator evaluations
of contextual approaches. Expanding the understgrad contextual approaches to the
development of environmental education materiatsighinclude studies that investigate and
evaluate specific characteristics of various canigxapproaches. For instance, one such study
could teach the Baleen & Blubber lesson in itsentrformat and, alternately, in the context of

the potential impacts of climate change on thetnghales’ food resources. Another exercise to
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expand the general understanding about contexpypabaches might be to examine the
approaches used in the development of various pramhenvironmental education curricula.

Future research should also evaluate the effestsseof different contextual approaches
of environmental education materials in variousrfarand nonformal education settings.
Studies following this research direction shoulaicel particular emphasis on the materials’
effectiveness at influencing the students’ envirental literacy. Other research objectives
might include developing a list of attributes tdascribes how best to tailor the contextual
approach of given materials to best fit the neddbear target education audiences without
compromising their effectiveness.

Lastly, research should continue to evaluate ddugacognitions and behaviors relating
to materials with various contextual approacheiis $tudy focused on evaluating preservice
teachers’ perceptions of two different contextygiraaches to environmental education
materials. Future studies should also endeavinvistigate the perceptions of inservice
teachers and nonformal educators. Together, these research directions should help to

improve practices for developing effective envirantal education materials.
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APPENDIX B

INSTRUMENT

North Atlantic Right Whale Workshop
Questionnaire Booklet

“A ‘right’ way to teach about endangered species?
An analysis and comparison of two environmental education approaches
using North Atlantic right whales as a case study.”
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North Atlantic Right Whale Education Workshop:
Pre-workshop Questionnaire

Section 1: This section asks a few questions about your involvement in environmental education-
related topics. Please read the definition of environmental education in the outlined box and use it
when answering questions 2 through 4. Respond by filling in the circles or blanks.

Environmental education is that which develops people’s environmental literacy, the
“capacity to perceive and interpret the relative health of environmental systems and to
take appropriate action to maintain, restore, or improve the health of those ecosystems.”

How many college level environmental science or conservation courses (such as Marine Biology,
Ecology, or Natural Resources Conservation) have you taken, including any in which you are
currently enrolled?

O None O1-2 O3-4 O 5 or more

Have you been certified to teach any of the following environmental education materials?
(Please fill in all that apply)

O Project Learning Tree O Project WILD O Project WET

O Other:

Have you ever attended any other workshops, programs, or classes about

teaching environmental education? O Yes O No

If “Yes”, please explain:

How experienced are you in teaching environmental education?

O Not experienced O Slightly experienced O Experienced O Very experienced

Section 2: This section gives a few statements about things you may do to promote environmental
conservation. Please circle “Y” (for ‘Yes’) if you have performed the behavior and “N” (for ‘No’) if
you have not.

In the past six months, | have... Yes No
5. ... discussed environmental conservation with others. v N
6. ... taken steps to engage in environmentally responsible behaviors at home (such v N
as recycling, installing energy efficient lighting or appliances, etc.)
7. .. been a member of an environmentally-related organization (such as the Sierra
Club, Nature Conservancy, Upper Chattahoochee Riverkeeper, etc.)? Y N
8. ...volunteered for an environmentally-related cause (such as Adopt-a-Highway, v N
wildlife rehabilitation, habitat restoration, a local stream cleanup, etc.)?
9. ... donated money or other material resources (excluding membership fees) to an v N

environmentally-related organization or cause?
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Section 3: The topic of this workshop is environmental education about the North Atlantic right
whale. This section asks a few questions to let us gauge your knowledge and engagement with
North Atlantic right whale topics. Please respond by filling in the circles or blanks for applicable
responses.

10. Which of the following is a North Atlantic right whale? (note: pictures are not drawn to scale)

©) o 5 O 6

11. How familiar are you with North Atlantic right whale natural history?

O Not familiar O Slightly familiar O Familiar O Very familiar
12. How familiar are you with North Atlantic right whale conservation?

O Not familiar O Slightly familiar O Familiar O Very familiar
13. Have you ever taught about North Atlantic right whales before? O Yes O No

D if “Yes”, please explain:

14. In general, what is your level of interest in implementing at least part of the material from today’s
workshop with your future classes?

O Notinterested O Slightly interested O Interested O Very interested O Don’t Know

Section 4: This section asks about your opinions on some North Atlantic right whale (NARW)
conservation issues. Please indicate how much you agree or disagree with the following statements
by circling the number that best corresponds to your opinion.

>Q ‘U [N - >
wg ¢ =9 ¢ = o
C oo <) + oo < + O % c
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So v 0 » o 25 @ S
n o (a] wn o =z wn © < " ©

15. We should restrict the speed of commercial ships that
might injure NARWSs even if it results in higher shipping 1
costs for the consumer.

N
w
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w1
(o)}
~



Section 4 (continued):

16.

17.

18.

19.

20.
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| would support legislation to protect the NARW even if
the resulting regulations would decrease the revenue of 1
commercial shipping companies.

N
w
IS
(2]
()]
~

Regulating the speed of commercial shipping to protect

NARWS is an example of costly government interference 1 2 3 4 5 6 7
in the economy.

| would pay a little more for seafood if | knew it was

caught using methods that harmed the fewest number of 1 2 3 4 5 6 7
NARWsS.

We should outlaw certain fishing practices that harm

significant numbers of NARWSs even if it results in slight 1 2 3 4 5 6 7
increases in the price of seafood.

| would support outlawing certain fishing practices that
harm significant numbers of NARWs even if local 1 2 3 4 5 6 7
fishermen lost money as a result.

Section 5: This section asks you a few general demographic questions. Please respond by filling in
the circles or blanks with applicable responses.

21.
22.
23.
24,

25.

26.

27.

28.

| was born in... 19

lam... O Female O Male

lam a(n) ___ student O Undergraduate O Graduate

My expected graduation date for my current degree is...

Term: O Spring O Summer O Fall Year: 201’_|

My intended teaching licensure program is...

O Early Childhood/ Elementary School O Middle School O Secondary
O Other

(If applicable) My subject(s) or area(s) of specialization are:

How likely is it that you will pursue a career as a classroom teacher after completing your
education?

O Not likely O Slightly likely O Likely O Very likely O Don’t Know
How likely is it that you will pursue a career as a nonformal educator after completing your
education?

O Not likely O Slightly likely O Likely O Very likely O Don’t Know
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Please stop here. We will finish the booklet
later in the workshop.
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North Atlantic Right Whale Education Workshop:
Mid-workshop Questionnaire

Which group were you in? O Blue Group O Red Group
(If you do not remember which group you were in, please ask the researcher.)

Section 1: This first section asks a few review questions about the content of the workshop.
Please answer them to the best of your ability. Respond by filling in the corresponding circles or
the blanks with the correct answer. Each question has only one correct answer.

1. Which of the following is a North Atlantic right whale? (note: pictures are not drawn to scale)

. v'k‘ o
O ~ 5 O 6

2. How many North Atlantic right whales survive today?

O Less than 99 O 100-299 O 300-499 O 500 - 699 O 700 or more
3. Where do mother North Atlantic right whales give birth to their calves?

O Off the southern Florida coast O Off the coasts of Georgia and northern Florida

O Off the U.S. mid-Atlantic coast O Off the coast of Massachusetts

O In the Bay of Fundy, Canada
4. North Atlantic right whales feed on...
O A variety of fish and zooplankton O Small fish O Whalelice O Copepods O Algae

5. What is the greatest threat to North Atlantic right whale survival?

6. What is the name of the legislation that specifically helps protect North Atlantic right whales against
their greatest threat?
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Section 2: This section asks about your opinions on some North Atlantic right whale (NARW)
conservation issues. Please indicate how much you agree or disagree with the following statements
by circling the number that best corresponds to your opinion.

> Q [ - >
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7. All necessary actions should be taken to prevent the
NARW from going extinct. 1 2 3 4 5 6 7

8. Human activities caused the NARW to become critically
endangered, thus it is our responsibility to ensure the 1 2 3 4 5 6 7
species’ recovery.

9. Trying to recover a species as critically endangered as the
NARW is a lost cause. 1 2 3 4 5 6 7

10. Trying to recover a species as critically endangered as the
NARW is not worth the resources it requires. 1 2 3 4 5 6 7

11. Enacting speed regulations on commercial ships is
essential to conserving the NARW. 1 2 3 4 5 6 7

12. The federal government should be responsible for limiting

the speed of commercial ships in order to help protect 1 2 3 4 5 6 7
NARWs.

13. We should restrict the speed of commercial ships that
might injure or kill NARWSs even if it results in higher 1 2 3 4 5 6 7

shipping costs for the consumer.

14. Regulating the speed of commercial ships to protect
NARWS is an example of costly government interference 1 2 3 4 5 6 7
in the economy.

15. | would support legislation to protect the NARW even if
the resulting regulations would decrease the revenue of 1 2 3 4 5 6 7
commercial shipping companies.

16. 1 would pay a little more for seafood if | knew it was
caught using methods that harmed the fewest number of 1 2 3 4 5 6 7
NARWs.

17. We should outlaw certain fishing practices that harm
significant numbers of NARWSs even if it results in slight 1 2 3 4 5 6 7
increases in the price of seafood.

18. | would support outlawing certain fishing practices that
harm significant numbers of NARWs even if local 1 2 3 4 5 6 7
fishermen lost money as a result.
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Section 3: This section asks about your opinions regarding personal involvement in North Atlantic
right whale (NARW) conservation. Please respond by circling the number that best corresponds to
your opinion of each statement.
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19. In the end, no effort | take would make a difference to the
! 1 2 3 4 5 6 7

survival of the NARW.
20. Conservation of the NARW is out of my hands.

21. | feel | could meaningfully contribute to NARW

conservation by implementing material from today’s 1 2 3 4 5 6 7
workshop.

22. | feel | could meaningfully contribute to NARW
conservation by telling others about NARW conservation 1 2 3 4 5 6 7
issues.

23. | do not feel that promoting NARW conservation is my
responsibility.

24. Given what | learned in today’s workshop, | feel personally
responsible to help promote NARW conservation.

25. Given what | learned in today’s workshop, | feel personally
responsible to teach my future classes about NARW 1 2 3 4 5 6 7
conservation issues.

26. Given what | learned in today’s workshop, | feel personally
responsible to tell others about NARW conservation 1 2 3 4 5 6 7
issues.

Section 4: This section asks a few questions in regards to implementing the activity you have
experienced in today’s workshop in your future classes. Please respond by circling the number that
best corresponds to your opinion.
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27. Others will expect me to implement material from today’s
P P y 1 2 3 4 5 6 7

workshop in my future classes.

28. | feel under social pressure to implement material from
today’s workshop in my future classes.

29. People who are professionally important to me think |
should implement material from today’s workshop in my 1 2 3 4 5 6 7
future classes.

30. | would be willing to teach the material presented in
today’s workshop even if it was not encouraged by my 1 2 3 4 5 6 7
future school’s culture.
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Section 5, Part 1: This section asks about your opinions toward implementing the activity you
experienced in your future classes. Please respond by circling the number that best corresponds to
your opinion of each completion of the following statement.

| believe implementing the material from today’s workshop in my future classes would be

Very Slightly Neither Slightly Very
31. Unpleasant 1 2 3 4 5 6 7 Pleasant
32. Difficult 1 2 3 5 6 7 Easy
33. Unrewarding 1 2 3 4 5 6 7 Rewarding
34. Worthless 1 2 3 4 5 6 7 Worthwhile
35. Boring 1 2 3 4 5 6 7 Engaging
36. Irrelevant 1 2 3 4 5 6 7 Relevant

Section 5, Part 2: Please respond by circling the number that best corresponds to your opinion
for each statement.

+— +~ 4+~
c c c
[} (<} (7] - += =
] o el c c c
=R~ > o >0 o (]
c = = C =00 o el
>0 9 o £ & & =&
T O = o O = o c T o
v C < = C [ = 0 o U o
>S5 ) wv S =z wn O () >0
37. How confident would you feel in teaching the content of
the material presented in today’s workshop to your future 1 2 3 4 5 6 7

classes?

38. How confident would you feel leading your future classes
in the activity presented in today’s workshop?

39. How confident would you feel training other teachers or
administrators to teach the material presented in today’s 1 2 3 4 5 6 7
workshop?

Section 6: This section asks about potential barriers that might prevent you from implementing
the activity you experienced in today’s workshop in your future classes. Please respond by circling
the number that best corresponds to your perception of the influence of each potential barrier.

Picture yourself as a classroom teacher. How much influence would each of these potential barriers
have on preventing you from implementing any part of the material from today’s workshop in your
future classes?

No Moderate Extreme
influence influence influence
40. Insufficient adherence to Georgia 1 ) 3 4 5 6 7
Performance Standards
41. anflc_ulty |nt.egrat|ng activity into 1 ) 3 4 5 6 7
existing curriculum
42. Difficulty integrating environmental 1 ) 3 4 5 6 7

issues into existing curriculum



Section 6 (continued):

43.

44.

45.
46.
47.
48.
49.
50.
51.

52.

53.
54.

Difficulty integrating conservation
policy issues into existing curriculum

Discomfort with teaching lesson
material

Insufficient teaching time

Lack of personal interest

Lack of student interest

Lack of administrative support
Lack of peer support

Lack of parent support

Unavailability of materials needed for
the activity

Unavailability of space needed for the
activity

Class size (too big or small)

Safety and liability issues

No
influence

1

[ e N =

1

Moderate
influence

Please stop here. We will finish the booklet

at the end of the workshop.

107

Extreme
influence
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Section 3: Please use the space below if you would like to leave any comments about the activities
you experienced or any other aspect of the workshop.

Thank you so much for your participation!

Picture Credits:

" © 2003 Uko Gorter Illustrations, from nhtt//www.acsonline.org/factpack/bowhead.htm

" © 2003 Uko Gorter lllustrations, from het://www.acsonline.org/factoack/pyemyRightWhale.htm

" © 2006 Uko Gorter Illustrations, from http//www.acsonline.ore/factpack/eraywhihim

" © 2003 Uko Gorter lllustrations, from http//www.acsonline.org/factpack/Rightwhale.htm

" © 2006 Uko Gorter Illustrations, from http://www.acsonline.ore/factpack/humpback htm

" © 2006 Uko Gorter Illustrations, from nhttp//www.acsonline.org/factpack/Minkewhale.htm

"Harriet Corbett/New England Aquarium, from nttpy/wwmw.neac.org/conservation and research/projects/ species habitats/right whale_research/urban whale.php

N o v A W N R
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ITEM ADAPTATIONS & ORIGINAL ITEMS
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Test| Question in Current Study Original Question thion

Pre | 1. How many college level Have you ever taken any college leveKang
environmental science or economics courses? 2007,
conservation courses (suchas |« [Yes, No]j p 130
Marine Biology, Ecology, or If yes, how many?

Natural Resources Conservation)
have you taken, including any in

which you are currently enrolled?
* [None, 1-2,3—4,5ormore]

Pre | 2. Have you been certified to tea¢hl8. Have you taught from any other | Cheng
any of the following environmental environmental education program? | 2008,
education materialsfPlease fillin | « [No, Yes] p 110
all that apply) If yes, what did you teach from?

» [Project Learning Tree, Project « [Project Wet, Project Wild, Project
Wild, Project Wet, Other | Learning Tree, Other ]

Pre | 3. Have you ever attended any othidave you ever attended any Kang
workshops, programs, or classes | workshops/ programs in teaching 2007,
about teaching environmental economics? p 130
education? * [Yes, No]

* [Yes, NoJ If yes, how many?
If “Yes”, please explain:

Pre | 4. How experienced are you in teaching enviertal education? Original
» [Not experienced, Slightly experienced, Experiendézty experienced]

Pre | In the past six months, | have... Original

5. ... discussed environmental conservation withrsthe
6. ... taken steps to engage in environmentally nesipte behaviors at hom
(such as recycling, installing energy efficientligg or appliances, etc.)
7. ... been a member of an environmentally-relatgamezation (such as thg
Sierra Club, Nature Conservancy, Upper Chattahao&tieerkeeper, etc.)?
8. ... volunteered for an environmentally-relatedsea(such as Adopt-a-
Highway, wildlife rehabilitation, habitat restorati, a local stream cleanup,
etc.)?

9. ... donated money or other material resourcedydiy membership
fees) to an environmentally-related organizatiocaurse?

D

e

* [Yes, NoJ




113

Pre/ | 10./1. Which of the following is a | 9. In this section, please identify the | Wong
Mid | North Atlantic right whale? mammal species in the photographs| 2009,
« Pictures of: [1 Bowhead whale} provided. If you are not familiar with| p 141
2 Pygmy right whale, 3 Gray | the animal in the picture, write ‘don’t
whale,4 North Atlantic right know’ in the blank.
whale, 5 Humpback whale, 6
Minke whale]

Pre | 11. How familiar are you with 11. In regard to the areas listed belowDanter
North Atlantic right whale natural | | rate my knowledge as: 2005,
history? - Knowledge of astronomy p 194
12. How familiar are you with - Experience with teaching astronomy
North Atlantic right whale » [Very little, Basic, Intermediate,
conservation? Advanced]

* [Not familiar, Slightly familiar, | 3. I am familiar with the Sheehan
Familiar, Very familiar] environmental issues that are the topi2g008, p 79

13. Have you ever taught about | of today’s workshop

North Atlantic right whales before?« [1 Strongly agree, 2, 3, 4,5

* [Yes, No] Strongly disagree]

If “Yes”, please explain:

Pre | 14. In general, what is your level pfl0. Please check one: Danter
interest in implementing at least | | do intend to implement at least | 2005,
part of the material from today’s | part of this workshop material in my | p 194
workshop with your future classes?classroom.

* [Not interested, Slightly __ldonot intend to implement at
interested, Interested, Very least part of this workshop material in
interested, Don’'t Know] my classroom.

___l do not know if I will implement
at least part of this workshop material
in my classroom.

Pre/ | 15./13. We should restrict the spep81. We should restrict the routes of | Kellert

Mid | of commercial ships that might commercial ships that might injure | 1999,
injure NARWSs even if it results in | marine mammals even if it results in| p 280
higher shipping costs for the higher shipping costs
consumer. » [Strongly agree, Moderately agreg,

e 7-point Agreement Likert Scale: Moderately disagree, Strongly
[Strongly disagree, Disagree, disagree, No opinion, No answer
Slightly disagree, Neither,

Slightly agree, Agree, Strongly

agree]
Pre/ | 16./15. | would support legislation to protect H&RW even if the resulting Original
Mid | regulations would decrease the revenue of comniesitigping companies.

» 7-point Agreement Likert Scale




114

Pre/ | 17./14. Regulating the speed of | 47. Regulating the routes of Kellert
Mid | commercial shipping to protect commercial shipping to protect marine.999,
NARWS is an example of costly | mammals is an example of costly p 282
government interference in the government interference in the
economy. economy
» 7-point Agreement Likert Scale « [Strongly agree, Moderately agreg,
Moderately disagree, Strongly
disagree, No opinion, No answer
Pre/ | 18./16 | would pay a little more for 6. | would pay a little more for fish if | Kellert
Mid | seafood if | knew it was caught knew they were caught using method4999,
using methods that harmed the | that harmed the fewest number of | p 277
fewest number of NARWS. marine mammals
» 7-point Agreement Likert Scale « [Strongly agree, Moderately agreg,
Moderately disagree, Strongly
disagree, No opinion, No answer
Pre/ | 19./17. We should outlaw certain | 36. We should outlaw certain fishing| Kellert
Mid | fishing practices that harm practices that kill large numbers of | 1999,
significant numbers of NARWSs marine mammals even if it results in| p 281
even if it results in slight increases slight increases in the price of fish
in the price of seafood. » [Strongly agree, Moderately agreg,
» 7-point Agreement Likert Scale =~ Moderately disagree, Strongly
disagree, No opinion, No answer
Pre/ | 20./18. | would support outlawing certain fishinggtices that harm Original
Mid | significant numbers of NARWSs even if local fishemriest money as a
result.
» 7-point Agreement Likert Scale
Pre | 21.1was bornin... Original
e 19
Pre | 22. lam... Original
» [Female, Male]
Pre | 23.1am a(n) __ student? Original
» [Undergraduate, Graduate]
Pre | 24. My expected graduation date for my curdegtee is... Original
* Term: [Spring, Summer, Fall]/ Year: 201
Pre | 25. My intended teaching licensure8. Type the number next to your Alexander
program is... licensure program area of study 2011,
« [Early Childhood/ Elementary | [0 General Education (Early p 226
School, Middle School, Childhood, Middle Childhood,
Secondary, Other: | Secondary), 1 Special Education, 2
Fine Arts/Physical Education, 3
Foreign Language, 4 Speech/
Audiology, 5 Undecided, 6 Other]
C. Please indicate your intended Jones
certification area: 2009,
» [Early Childhood, Elementary, p 155

Secondary, Special]
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Pre

26 (If applicable)My subject(s) or area(s) of specialization are:

Original

Pre

27. How likely is it that you will pursue a ear as a classroom teacher afte©riginal

completing your education?

28. How likely is it that you will pursue a carees a nonformal educator
after completing your education?

[Not likely, Slightly likely, Likely, Very likely,Don’t Know]

Mid

. How many North Atlantic right whales survit@day?
[Less than 99, 100 — 29800 — 499500 — 699, 700 or more]

Original

Mid

2

3. Where do mother North Atlantic right whalgise birth to their calves?

» [Off the southern Florida coa$dff the coasts of Georgia and northern
Florida, Off the U.S. mid-Atlantic coast, Off the coastMéssachusetts
In the Bay of Fundy, Canada]

Original

Mid

N

. North Atlantic right whales feed on...
[A variety of fish and zooplankton, Small fish, Wdice, Copepods
Algae]

Original

Mid

5. What is the greatest threat to North Atlamtght whale survival?

Original

Mid

6. What is the name of the legislation thatcsfieally helps protect North
Atlantic right whales against their greatest thPeat

Original

Mid

7. All necessary actions should be taken to pretrenNARW from going
extinct.

8. Human activities caused the NARW to becomecatliyy endangered, thu
it is our responsibility to ensure the speciesbrery.

9. Trying to recover a species as critically endsad as the NARW is a lost

cause.

10. Trying to recover a species as critically erggaad as the NARW is not
worth the resources it requires.

11. Enacting speed regulations on commercial shipssential to
conserving the NARW.

12. The federal government should be responsibliniiting the speed of
commercial ships in order to help protect NARWS.

19. In the end, no effort | take would make a dédfece to the survival of the

NARW.

20. Conservation of the NARW is out of my hands.

21. | feel I could meaningfully contribute to NAR@@nservation by
implementing material from today’s workshop.

22. | feel I could meaningfully contribute to NARE@nservation by telling
others about NARW conservation issues.

23. 1 do not feel that promoting NARW conservatismy responsibility.
24. Given what | learned in today’s workshop, llfeersonally responsible
to help promote NARW conservation.

25. Given what | learned in today’s workshop, Il feersonally responsible
to teach my future classes about NARW conservasisues.

26. Given what | learned in today’s workshop, llfeersonally responsible
to tell others about NARW conservation issues.

* 7-point Agreement Likert Scale

Original

1°2)
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Mid

27. Others will expect me to
implement material from today’s
workshop in my future classes.
» 7-point Agreement Likert Scalg

1. Others will expect me to engage i

that | learned in today’s workshop.
[Strongly agree, Agree, Neutral,
Disagree, Strongly disagree]

De
L

nSheehan

one or more environmental behaviors2008, p 84

Mid

28. | feel under social pressure to
implement material from today’s
workshop in my future classes.

» 7-point Agreement Likert Scalg

10. | feel under social pressure to

behaviors that | learned in today’s
» workshop.
» [Strongly agree, Agree, Neutral,
Disagree, Strongly disagree]

Sheehan

engage in one or more environmental2008, p 85

Mid | 29. People who are professionally 5. People who are professionally Danter
important to me think I should important to me think I should 2005,
implement material from today’s | implement this workshop material in| p 200
workshop in my future classes. | with my class(es) in the next school
» 7-point Agreement Likert Scale year.

» [Strongly disagree, Quite disagreg,
Slightly disagree, Neither, Slightly
agree, Quite agree, Strongly agree]

Mid | 30. I would be willing to teach the materiabgented in today’s workshop | Original
even if it was not encouraged by my future schoaliéure.
7-point Agreement Likert Scale

Mid | | believe implementing the material4. From your perspective as a teacheDanter
from today’s workshop in my the experience of implementing this | 2005,
future classes would be workshop material in the next school p 199
31. Unpleasant/Pleasant year will probably be...

32. Difficult/Easy - Good/Bad
33. Unrewarding/Rewarding - Pleasant/Unpleasant
34. Worthless/Worthwhile - Exhausting/Invigorating
35. Boring/Engaging - Encouraging/Disappointing
36. Irrelevant/Relevant - Useless/Useful
* [1 Very, 2, 3 Slightly, 4 Neither,« [Extremely, Very, Slightly,
5 Slightly, 6, 7 Very] Neither, Slightly, Very,
Extremely]
1. Engaging in one or more Sheehan
environmental behaviors that | learne@008, p 86

in today’s workshop is:

- Good/Bad

- Useful/Worthless

- Pleasant (for me)/Unpleasant (for
me)

- Harmful/Beneficial

[1, 2, 3, 4, 5]
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Mid

37. How confident would you feel

presented in today’s workshop to your future cla8se

38. How confident would you feel
presented in today’s workshop?

39. How confident would you feel training otherdbars or administrators to
teach the material presented in today’s workshop?

» Very unconfident, Unconfident

confident, Confident, Very confident]

in teachingetbontent of the material

leading your fidwiasses in the activity

, Slightly unconfideNeither, Slightly

Original

Mid

40. Insufficient adherence to Georgia Perforoe8tandards

41. Difficulty integrating activity into existinguzriculum

42. Difficulty integrating environmental issuesdrexisting curriculum

43. Difficulty integrating conservation policy isssiinto existing curriculum
44. Discomfort with teaching lesson material

45. Insufficient teaching time

46. Lack of personal interest

47. Lack of student interest

48. Lack of administrative support
49. Lack of peer support

50. Lack of parent support

51. Unavailability of materials nee

52. Unavailability of space needed for the activity

53. Class size (too big or small)
54. Safety and liability issues

* [1 Noinfluence, 2, 3, 4 Moderate influence, 57 @ xtreme influence]

ded for the atyi

Original

Post

1. Increasing learner knowledge about an emwiental topic or issue

» [Very ineffective, Ineffective, S
effective, Effective, Very effect

lightly ineffecte; Neither, Slightly
ive]

Original

Post

2. Promoting learners’ positive attitudes tasan environmental topic or

issue
» [Very ineffective, Ineffective, S
effective, Effective, Very effect

lightly ineffectey Neither, Slightly
ive]

Original

Post

3. Challenging learners to use an
improve their critical thinking skillg
(such as problem definition,
forming hypotheses, collecting an
organizing information, analyzing
information, synthesizing, drawing
conclusions, formulating possible
solutions, and identifying
opportunities for action)

dMaterials offer learners opportunities

to practice critical thinking processes

such as problem definition, forming
dhypotheses, collecting and organizing
information, analyzing information,
synthesizing, drawing conclusions,
formulating possible solutions, and
identifying opportunities for action.

NAAEE,
p9

Post

4. Challenging learners to use an
improve their creative skills (such
as modeling, using metaphors an(
analogies, and formulating
guestions)

dMaterials provide learners with

opportunities to practice creative
) thinking processes such as modeling,
using metaphors and analogies, and
formulating questions.

NAAEE,
p9
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Post| 5. Challenging learners to use Learners are challenged to use higheNAAEE,
higher level thinking processes | level thinking processes such as p9
(such as identifying bias, inferring| identifying bias, inferring, relating,
relating, applying, and reflecting) | applying, and reflecting.

Post| 6. Helping students learn to Materials help students learn to NAAEE,
identify, define, and evaluate issuegdentify, define, and evaluate issues |on 9
on the basis of evidence, different the basis of evidence and different
perspectives, and ethical and valueperspectives. Ethical and value
considerations considerations are included.

Post| 7. Compelling learners to considerEnvironmental issues are presented| NAAEE,
the implications of a range of with a range of possible solutions as| p 9

possible solutions to a conservatig
issue

prwvell as information about how the
problems are currently being
addressed. Materials compel learne
to consider the implications of
different approaches.

Post

8. Encouraging learners to arrive
their own conclusions about what

a.2) Applying skills to issues.
Students should learn to arrive at the

NAAEE,
2ip 9

needs to be done to resolve an | own conclusions about what needs to
environmental issue based on be done based on thorough research
research and study, rather than | and study, rather than being taught that
teaching that a certain course of | a certain course of action is best.
action is best

Post| 9. Providing opportunities for Learners practice interpersonal and | NAAEE,
learners to practice their communication skills, including oral | p 10
interpersonal and communication | and written communication, group
skills cooperation, leadership, conflict

resolution, and others.

Post| 10. Providing opportunities for Learners are provided with NAAEE,

learners to develop citizenship opportunities to develop a variety of | p 10

skills (such as patrticipation in the
political or regulatory process,
consumer action, using the medial
and community service)

citizenship skills, including
participation in the political or

, regulatory process, consumer action
using the media, and community
service.

Post| 11. Developing learners basic Materials and activities help students NAAEE,
laboratory and field skills (such ag sharpen basic laboratory and field | p 10
observation, data collection & skills such as experimental design,
analysis, and experimental design)observation, data collection, and data

analysis.

Post| 12. Developing basic skills needed3.3) Action skills. Learners should | NAAEE,
by learners in order to participate jrgain basic skills needed to participatep 10

resolving an environmental issue

in resolving environmental issues.
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Post| 13. Promoting learners’ senses | Materials promote intergenerational | NAAEE,
intergenerational and global and global responsibility, linking p 12
responsibility by linking historical | historical and current actions with
and current actions with future andfuture and distant consequences.
distant consequences

Post| 14. Promoting learners’ senses of 4.1) Sense of personal stake and NAAEE,
personal stake and responsibility | responsibility. Materials should help | p 12
toward an environmental issue learners to examine the possible
15. Helping learners to examine theonsequences of their behaviors on the

possible impacts of their behavior
on the environment

16. Helping learners to evaluate
choices they can make which may
help resolve an environmental iss

5environment and evaluate choices th
can make which may help resolve
environmental issues.

e

ey

Post

17. Promoting learners’
understanding of how many
individual actions have cumulative
effects, both in creating and
addressing environmental issues

Materials convey the idea that many
individual actions have cumulative
effects, both in creating and
addressing environmental issues.

NAAEE,
p12

Post

18. Challenging learners to apply|

Materials challenge learners to apply

NAAEE,

their thinking and act on their their thinking and act on their p 12
conclusions to help resolve an conclusions.
environmental issue

Post| 19. Helping to strengthen learners4.2) Self-efficacy. Materials should | NAAEE,

perception of their ability to
influence the outcome of a situatid

aim to strengthen learners’ perceptic
rof their ability to influence the
outcome of a situation.

mp 12

Post

20. Providing opportunities for
learners to practice a variety of
individual and community
strategies for citizen involvement

Materials include a variety of
individual and community strategies
for citizen involvement and provide
learners with opportunities to practic
these strategies through projects the
generate individually in their school ¢
in the larger community.

NAAEE,
p12

(4%

y

Post

21. Promoting students taking
action to help resolve an
environmental issue

Environmental education materials
should promote civic responsibility,
encouraging learners to use their
knowledge, personal skills, and
assessments of environmental
problems and issues as a basis for
environmental problem solving and
action.

NAAEE,
p12
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Post

How likely is it that you will
implement any part of the activitie
from today’s workshop in one or
more of your future classes...?
22. ... during your student
teaching?

23. ... during your first year of
teaching?

24. ... after your first year of

teaching?

* [Very unlikely, Unlikely,
Slightly unlikely, Neither,
Slightly likely, Likely, Very
likely]

3. Do you intend to implemeany

spart of the material from this

workshop with your class(es)...

... before January 1, 2005?

... between January 2 and May 31,

20057

... after May 31, 2005?

* [Extremely unlikely, Unlikely,
Slightly unlikely, Undecided,
Slightly likely, Likely, Extremely
likely]

Danter
2005,
p 199




