Research






A Study on Preservice Teachers’ Self-Efficacy and Challenges in Greenhouse Management 



Maria R. Helm1, Nicholas E. Fuhrman2, and Jason B. Peake3



1,3Department of Agricultural Leadership, Education & Communication, University of Georgia
2Warnell School of Forestry and Natural Resources, University of Georgia



A Study on Preservice Teachers’ Self-Efficacy and Challenges in Greenhouse Management 
Introduction
As we move into an era where sustainable practices are not merely encouraged but mandated, the significance of environmental education has heightened (UNESCO, 2017). Such education is pivotal for achieving sustainable development (SD). It empowers learners to make informed decisions and act responsibly, ensuring environmental integrity, economic viability, and social justice for current and future generations (Kioupi & Voulvoulis, 2019; Kopnina, 2020). With the unsustainable path of present economic endeavors clearly acknowledged, a global swing towards SD strategies is evident (Lozano et al., 2013). However, despite the increased awareness of environmental sustainability, research on incorporating greenhouse management skills in teacher education remains limited. A study by Sanders et al. (2023) disclosed that a mere 46.7% of the 33 agricultural education certification institutions surveyed in United States mandated a greenhouse management course for their students. This becomes especially significant considering that approximately 90% of high school agriculture education programs in [State] boast greenhouses. Furthermore, pre-service teachers frequently encounter challenges and exhibit varying degrees of self-efficacy when tasked with subjects like environmental education (Ma et al., 2022). It is increasingly recognized that modern teachers’ education programs should focus on broader societal objectives, one of which includes the incorporation of greenhouse management (Kretchmar and Zeichner, 2016). Consequently, it is imperative to explore the influence of greenhouse management education on these pre-service teachers. By understanding this impact, we not only bridge a research gap but also realize immediate practical implications. Elevated self- efficacy can propel more engaged and competent teaching, cultivating a generation of students that are both ecologically conscious and skilled in sustainable practices (Sökmen, 2019). 
Theoretical Framework
This study integrates Kolb’s Experiential Learning Theory (1984) with constructivist principles. Kolb posited that experiential learning is impactful only for those who possess the cognitive capacity to correlate their learning with experiences (Schunk, 2020). On the other hand, constructivist principles assert that learners continually hone their knowledge structures through tasks, critical dialogues, and problem-solving experiences, as elucidated by Baker (2022) and Schunk (2020). Compelling empirical evidence suggests that students with a robust sense of self-efficacy are not only more motivated but also deeply immersed in self-regulated learning and utilize effective learning strategies (Fives & Buehl, 2016). Kurose (2015) posits that students' achievements bolster their intrinsic motivation and fortify their self-efficacy. Corroborating this perspective, recent research by Soler et al. (2022) underscores the pivotal role of academic institutions in enhancing student confidence. 
Methodology
Drawing from a constructivist paradigm that emphasizes knowledge as a dynamic interplay between individual experiences and broader socio-cultural contexts (Baker, 2022), this 
study sought to elucidate the intricate layers of students’ lived experiences within a greenhouse 
management course at a land-grant institution. Triangulated data —including introspective class 
journals, participant-produced photographs, and findings from a 90-minute focus group 
meeting—underwent a reflexive thematic analysis using MAXQDA 2020 (Braun & Clarke, 
2020). This approach posits that themes are not just patterns in the data, but creative and 
interpretive narratives formed at the confluence of the researcher’s theoretical assumptions, 
analytic abilities, and the data itself (Braun & Clarke, 2020). The semi-structured interview 
prompts were shaped by an exhaustive literature review and aligned with the study’s objectives 
(Roulston, 2022). 

Results
The findings of this study underscore the transformative power of experiential learning in bolstering preservice teachers’ confidence and readiness for their future roles as educators. Three salient themes emerged. First, the significance of hands-on experience was frequently emphasized. One student poignantly reflected, “half the time, when we would talk about something in class, I would not fully understand what we were talking about until I went out to the greenhouse and did it myself.” Equally resonant was the theme of the importance of teamwork and communication. This collective approach was vividly expressed by a student who recounted, “I loved that we could all talk to each other throughout the semester whenever necessary.” The third theme centered on the discovery of passion and the therapeutic value of their hands-on engagements. One student expressed this sentiment, stating, “one of the biggest things I enjoyed, and will continue to think about and share with others, is just how relaxing planting plants is.” It's notable that despite confronting initial challenges such as limited prior knowledge, misconceptions, and misaligned expectations, the greenhouse management course undeniably fostered skill development and cultivated a deeper appreciation of environment and agriculture which is primarily rooted in hands-on learning experiences. 
Conclusions and Recommendations
The emphasis on sustainable practices and environmental education mirrors the swiftly evolving global landscape of today. Universities have a crucial role in shaping student perspectives and honing their skillsets, an observation that is underscored by this study. The course on greenhouse management functions as an exemplar, illustrating the effectiveness of Kolb's model of experiential learning. This alignment showcases the pedagogical utility of an educational framework that prioritizes learning through direct experience. These teaching methodologies not only endow students with hands-on skills but also fortify their self-efficacy, a critical factor influencing their future interactions with sustainable initiatives. Drawing from these insights, this study recommends: 
1. Universities should integrate greenhouse management to environmental and agricultural courses in the foundational first year, as they enhance both practical skills and students' self-efficacy. 
2. Comprehensive research is needed to identify curricular approaches that best foster self- efficacy and sustainable development principles. 
3. Inter-departmental collaborations are essential, emphasizing sustainability, environmental awareness, and experiential learning across the academic spectrum. 
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