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1. Introduction 

This study detail document outlines proposed education research that will be conducted in collaboration with the Vancouver Botanical Gardens Association (VBGA) at VanDusen Botanical Garden as well as with participating teachers and school districts currently engaged with this type of garden-based programming.  All research activities will be conducted online and involve a pre-existing community of practice facilitated by the VBGA.
Funding source:  
In-kind support by the Institute for Environmental Learning and VBGA
Conflict of Interest:  
n/a
Research Locations:  
Online involving subjects linked to the VBGA and its programs.

The proposed program of research aligns closely to other ecological literacy and environmental learning research conducted by this researcher and approved by the Office of Research Ethics at SFU.
2. Summary of Proposed Research 


The general objective of this proposed program of research is to investigate the relation of factors in the learning environment to other program delivery variables within the context of environmental education and garden-based programming. This will involve three phases: (1) developing and validating instruments for measuring learning environments in community or placed-based education programs; (2) creating rich descriptions of how these settings are characterized quantitatively and qualitatively, and how they differ from other educational settings; and (3) potentially developing, implementing and testing a variety of program interventions in these learning environment settings, while accounting for variations in learning, teacher/student engagement and other effects.

The potential benefits for students engaged in place-based environmental learning programs are many and widespread. Numerous studies have shown improvements in academic achievement, problem solving, critical-thinking, and co-operative learning skills; and, an increased motivation to learn generally with place-based learning but these have not yet been described in the specific context of garden-based education. These characteristics may also support educating citizens who can participate effectively in generating sustainable solutions to environmental, social and economic issues in urban communities. In addition, after participating in environmental education programming, students may develop genuine appreciation and respect for their local environment. Further, lower ability and average students may share more often and show greater leadership characteristics in these programs than in traditional learning environments.


There are many ways that environmental education may affect the learner: cognitive structures may be altered, attitudes may be modified and the general learning environment which develops around these programs may enrich or stimulate further learning about and action on environmental issues. Understanding how to implement such programs within the context of community-based programming is critical. Therefore proposed research and evaluation models for these programs will need to be congruent with an ecological (or place-based/community-based) view of education. What types of learning environments are developed in place-based garden education programs? How are the ranges of learning and behavioural outcomes related to these? Currently, far too little is known about the influence that learning environments may have in affecting the quality of educational programming.


The research in this project will be linked closely to the VBGA / VanDusen Garden and its various formats for environmental education programming, including local environmental education programs in the Metro Vancouver area. A collaborative team of educators will construct a holistic profile of the learning environment created by participating teachers for a variety of selected settings and communities from these local, urban regions of British Columbia.   By examining multiple implementation factors likely to influence learning, the team will investigate influences of learning environment factors on student learning, teacher engagement and other community impacts. Multiple methodologies will be used to triangulate, ground and enrich these descriptions, including questionnaires, interviews and program observations.

The instruments we create and test are adaptable and a variety of prototype instruments have been tested for potential use with the partners in this proposal. Data collected in the proposed project will extend other collaborative research development activities and studies, including surveys such as PLACES, NEPS and Test of Science Related Attitudes. The development of evaluation tools for use in the evaluation of place-based garden education programs will benefit a broad variety of communities enacting such programs while also advancing the knowledge base in the broader field.


Study Purpose: 

To continue the development and validation of tools and processes for measuring, evaluating and describing place-based garden education programs and their associated learning environments. This objective will advance scholarship in evaluation methodology for place-based programs in BC.
· To provide rich and extensive descriptions (quantitative and qualitative) of how these settings can be characterized and how they differ from other types of learning environments.  This objective aims to describe how these types of programs differ qualitatively from other settings.

· To devise interventions, detail how they unfold in extensive case studies of teachers’ practice, and evaluate how they impact learning, learning environments, teacher engagement and other community effects. This will describe a range of innovations most effective in improving the learning environment.
The potential benefits of garden-based environmental learning programs also speak to an alternative framework for researching educational practices. Our research program proposes an ecological approach that foregrounds multiple place-based pedagogies and acknowledges that educators often interpret curriculum and focus learning in relation to the context of their community. Teaching or researching with/in an ecological framework focuses research on attempts to improve the quality of life within communities at the same time it assists students and teachers to develop a sense of “their place” within them. While others make arguments for place-based or community-based models of learning, this conceptual framework takes this idea further by describing a need for critical/embodied approaches in implementing educational programs (Zandvliet, 2016). 

The notion of a place-based education has been well described by Soble (1993; 1996), and expanded by others (Grunewald, 2003; Hutchison, 2004; Orr, 1992, 1994; Thomashow, 1996; Woodhouse & Knapp, 2000). Describing exactly what constitutes a place-based education can seem clouded partly due to the multifaceted and interdisciplinary nature of literatures where this notion seems to reside. Grunewald (2003) writes that the idea of place-based learning connects theories of experiential learning, contextual learning, problem-based learning, constructivism, outdoor education, indigenous education and environmental education. To the academic critic, this might indicate the idea of a place-based pedagogy lacks a focused theoretical framework. 

Grunewald (2003), in arguing for what he describes as a critical pedagogy of place, writes that our educational concern for local space (community in the broad sense) is sometimes overshadowed by both the discourse of accountability and by the discourse of economic competitiveness to which it is linked. In our team’s view, place becomes a critical construct not because it is in opposition to economic well-being but because it challenges assumptions about the dominant “progress” metaphor and its embedded neo-conservative values. An ecological framework seeks to discard this one-sided view of programs by taking as its first assumption that education is both “about” and “for” defined communities. Lastly, ecological frameworks denote an emphasis on the inescapable “embeddedness” of humans and communities in natural systems (Smith & Williams, 1999). 

In relation to researching the described ecological (conceptual) framework, this program of research aims to collaborate with garden education specialists, school districts and other researchers to develop evaluation models congruent with the values of environmental learning. The program offers unique opportunities for collaborative, community relevant research on program delivery models and community-based programs. This collaboration will also allow opportunities to develop reusable research tools and evaluation methodologies valuable to the broader environmental education and research communities.


Research Questions

The research program will investigate nested research questions, focused at multiple levels: the individual (factors related to teaching and learning outcomes), the classroom (factors related to the collective, classroom learning environment), and the community (factors related to program implementation in specific contexts and the influence of local conditions). This multilevel view reflects an ecological framework in that each successive set of research questions broadens the context of the inquiry and provides another layer of description about the entire system.
Teaching and Learning: Given the overall pedagogical intent for various educational strategies, to what extent are stated cognitive, attitudinal and behavioural outcomes (above) met? Do differences in program implementation across classrooms or districts enable or constrain this intent? For example, do programs of longer duration or multiple grade level approaches more productively influence learning outcomes than other models?
Learning Environments: How is the psychosocial environment in garden-based environmental learning programs perceived by participating teachers, and (further) how are these perceptions associated with the various types of learning outcomes? Are there differences between the different implementation models observed? For example, are learning environments perceived more favourably in classroom-based, field-based or community-based settings?
Community Environments: Are the program implementation models implemented as designed? Which professional/cultural/geographical factors (in participating communities) influence and enhance the implementation of the various strategies? What are differences among the community settings studied and the implementations observed? What types of interactions occur among VBGA staff, volunteers, teachers and districts in the various communities and how do these influence the program?

Research Methodology

Setting and Sample: Teachers and other community educators participating in this proposed research will be engaged with online resources and will reflect on their practices in various classrooms, schools, districts and communities throughout Metro Vancouver. To manage costs and ensure high quality in research operations, initial focus will be on teachers engaged with online programming offered to Metro Vancouver school districts by the VBGA. There will be two phases to the research, a quantitative and a qualitative component. Each is interrelated in a participatory framework which will develop and strengthen this mixed methodology.

Instrumentation: 


Fitzpatrick et al. (2006) identified five distinct approaches to evaluation: objective-oriented, management-oriented, consumer-oriented, expertise-oriented, and finally, participant-oriented approaches. The latter model is selected for this proposed research design because it responds to the needs of participants in a program while having the following advantages: inductive reasoning; multiplicity of data; emergent planning; and acknowledgement of multiple rather than single realities (Fitzpatrick et al., 2006, pp. 133-134). However, because intended learning outcomes for garden education programs have been clearly specified, the research design will also include some aspects of the objective- and management-oriented approaches. In contrast, Guba’s and Lincoln’s (1981) naturalistic evaluation approach uses ordinary language, focuses on participants, uses everyday categories, is based on information rather than logic, studies programs in situ, and cross-checks for triangulation. Researchers and graduate students will work collaboratively with VBGA staff to develop and implement a participatory evaluation plan that incorporates both of these perspectives.
Surveys: There are a number of measures to be developed in the participatory design of this study. Instruments may include a survey of environmental attitudes and a self-report of environmental or stewardship behaviours to be developed or adapted and these could have further, broad utility in the garden education and research communities. These will be completed in a web-based format. Interview protocols for teachers (using Zoom videoconferencing) and journaling exercises (submitted online) will describe processes by which intended learning outcomes are reshaped to reflect community.

Learning Environment Questionnaires: The psychosocial measures in the study will be obtained by developing, modifying and administering scales selected and adapted from the PLACES instrument (Zandvliet, 2012). Specifically, scales measuring important attributes for environmental pedagogy (such as environmental integration or relevance) will be included in an effort to describe and explain associations with learning environments that emphasise place-based and constructivist approaches. This survey would be administered online and allowing teachers to reflect on their specific program setting. The proposed unit of analysis for these data will be individual teachers and their classrooms. 


Case Studies (data analysis): 


A focused sample of six teachers will be chosen to illustrate and qualitatively explore questions arising from analysis of data gathered in the quantitative phase of the study. The case studies will be developed from detailed classroom reflections of both in-class and in-the-field teacher behaviours followed by multiple focused teacher and VBGA program staff interviews. Interviews of teachers coupled with their reflections on classroom interactions will paint a portrait of processes by which intended learning outcomes are reshaped to reflect community. The inclusion of these and other measures with the earlier learning outcomes and learning environment questionnaire data will allow the development of a highly detailed program profile of the selected teaching/learning environments and program implementation models. 


These data will be combined with the other data gleaned from the phase one (quantitative) studies of these programs to provide a richer account of each implementation and its community context. Interview topics will include various constructs about the learning environment as experienced in the program including the degree of community involvement, social cohesiveness during the learning, affiliations between educators and students, shared control of the learning environment and other social and environmental interactions as reflected on by teachers during program delivery.

Research Approach

The proposed research is at once ecological and holistic in its approach. The strength of the methodology lies in examining a wide range of learning outcomes, psychosocial factors and community contexts that together make up the whole learning environment and therefore the true context for the planned evaluation strategies. Also, it employs a wide variety of methodologies to accomplish this including: questionnaires, case studies, observation and interview techniques. The project would build gradually with teacher interviews conducted first, followed by case studies of exemplary settings in the second. 

3. Prospective participant information 


Participant teachers will be drawn from online VBGA program offerings selected to include a diversity of delivery types and taken from a variety of school districts (eg. Vancouver, Richmond, Surrey, etc.). The study population will include K-12 teachers engaging in these programs, as well as associated VBGA program leaders and educators.   Inclusion criteria will include: participants will participate in the entire program offering under study, give consent to participate in the study.  Those participants that do not fully participate in the program, who do not consent to participation or who do not provide evidence of consent, will be excluded from participating in all aspects of the study.  In total, we hope to engage 30 educators drawn from school districts and VBGA education staff.  Time commitments for participants will range from 15 minutes (online survey only) to one hour (participation in videoconferencing interviews). Required permissions and approvals will be obtained from VBGA staff and participating teachers.
4. Recruitment methods 

The VBGA leadership team will work collaboratively with the lead researcher to identify suitable teachers for inclusion in the study. Specifically, it is proposed that the research will include at a minimum participation from:  Ten to fifteen teachers participating in online offerings from the  VBGA and engaging with a garden professional development program.
5. Obtaining consent/assent

The principal investigator, research fellow and our education collaborators at VBGA will work together  to identify teachers as part of the regular intake to teacher professional development program offerings.  The necessary consent will be requested from selected teachers (via email). They will then be requested to read the study information sheet and then fill out and sign a consent form.  Records of these consent forms will be stored confidentially in the principal investigator’s research office and teachers who have not provided this documentation will not be included in data collection procedures. Participants may also withdraw their consent at any time.
6. Potential benefits (direct benefit to participants, benefit to others, etc.) 

This study will extend case study research on garden-based environmental learning while also focusing on hypothesis testing, and the development and implementation of pedagogical interventions with the paired objectives of improving the learning environment in these settings, and providing educators with data on which to base further program decisions. 

The research will make a unique contribution to knowledge about environmental learning in that the combination of quantitative and qualitative data will provide grounds to elaborate and specify links between learning environment factors that may ultimate influence the attainment and retention of learning outcomes in targeted education programs of various types.
7. Potential risks (physical or psychological risks to participants, risk of stigmatizing others, etc.). 
N/A (study is identified as being minimal risk)
8. Risks to researchers 
N/A (study is identified as being minimal risk)
9. Participant confidentiality measures
Observation notes, survey responses, audio recordings and/or transcripts of interviews collected during the research data collection phase will not be identified with participant names or other identifying notations.  While not guaranteed, every attempt will be made to ensure that data is collected anonymously and that synthesis of the data safeguards the confidentiality of the research participants.
10. Data stewardship plan
Information and viewing of data or other research outputs will not be shared with any other individuals beyond the research team identified in this proposal.   Data from the study will be stored in a locked file in the principle investigator’s office and will be destroyed 6 months after completion of the study.
11. Future use of data 

Some aggregated quantitative data from the survey portion of the study will be stored on the researcher’s desktop computer for use in future questionnaire statistical validation procedures.  Such data will not contain identifying information so as to safeguard anonymity and confidentiality.

12. Dissemination of results 

Papers will be submitted to major conferences (such as the American Educational Research Association [AERA], National Association for Research in Science Teaching [NARST], North American Association for Environmental Education [NAAEE] and the Canadian Network for Environmental Education and Communication [EECOM]. In addition, presentations will be prepared for meetings of botanical societies (such as the American Public Gardens Association, Botanic Gardens Conservation International) and other locally-based environmental education groups in BC (such as the Environmental Education PSA of the BC Teachers Federation). Manuscripts will be submitted to journals such as: the Journal for Environmental Education; Learning Environments Research, Environmental Education Research, and the Journal for Research in Science Teaching.
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