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In sustainability education affective responses to climate change are rarely discussed, and this is to the detriment of students. One way to address this gap in higher education for sustainability is learner-centred teaching using transformative learning principles. The processes for implementation may vary. Our preliminary study evaluated the contribution of environmental films paired with viewer-response activities, such as reflections and discussions, to create emotional engagement and facilitate transformative learning in an online course where content focused on sustainability and climate change. Data for the study were gathered through two questionnaires, student reflections, and interviews. Our study found that the process of film watching, reflection writing, and engaging in discussion was conducive to incorporating five of the six elements of transformative learning: individual experience, promoting critical reflection, awareness of context, dialogue, and authentic relationships. We conclude that films are an effective means of conveying complex content in an online course pertaining to climate change and sustainability. We propose pairing films with viewer-response strategies, especially reflections to allow students to identify their feelings, biases, and preconceived frames of references and stimulate the path toward transformative learning in higher education.
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INTRODUCTION

The science is clear – anthropogenic greenhouse gas emissions are increasing global temperatures, destabilising many Earth systems, and endangering human societies reliant on those systems (Masson-Delmotte et al., 2021). Yet despite this consensus, attempts to stimulate action in political or social bodies that would counteract climate change has been painfully slow (Moser, 2020). Part of this inaction is due to an inability to imagine new ways of living (Yusoff and Gabrys, 2011) and, especially in the wealthy West, to acknowledge affective or emotional responses to climate change (Norgaard, 2011; Head, 2016). This lack of affective awareness is most clearly seen in the way students are instructed about these environmental issues (Ray, 2020; Verlie, 2021). Despite at least a decade of research from psychologists demonstrating that knowledge about the impacts of climate change is affecting human mental health (Doherty and Clayton, 2011), affective responses to this crisis are rarely discussed in sustainability education, and this is to the detriment of students.

Since the adoption of the principles of Education for Sustainable Development (ESD) by the United Nations (2005–2014), there has been an interest in bringing transformative learning into higher education (Balsiger et al., 2017). There have been several studies as well as a teaching framework called “Work that Reconnects” that have strived to connect transformative learning to sustainability topics such as natural resources management (Diduck et al., 2012), ecological crisis (Hathaway, 2017), and sustainable consumption (Sahakian and Seyfang, 2018). Currently a framework has been proposed by the United Nations Educational, Scientific and Cultural Organization (UNESCO, 2019) for implementing ESD beyond 2019, which includes transformation action as a key component.

Transformative learning as a theory was first advanced by Mezirow (1978), drawing influences from Kuhn’s (1962) conception of paradigms, Freire (1970) ideas of conscientisation, and Habermas’ (1971) domains of learning (Kitchenham, 2008). Transformative learning builds on these ideas and recognises the key role of an individual’s frames of reference (perspectives), through which individuals view and interpret their experiences and derive meaning (Mezirow, 1991). A key component of this is reflecting on assumptions that have been accepted without critical thought and “overcoming limited, distorted, or arbitrarily selective modes of perception and cognition” (Mezirow, 1991, p. 5). Transformative learning theory is not without its criticisms (Howie and Bagnall, 2013). One such criticism by Taylor (1997) is the missing role of emotions, which Mezirow (2010, p. 29) acknowledges, restating that transformative learning theory “involves how to think critically about assumptions supporting one’s perspectives and to develop critically reflective judgment in discourse regarding one’s beliefs, values, feelings, and self-concepts.”

This revised idea of transformative learning may be the pathway to engaging students in climate change and sustainability education. Climate change educators from around the world have sought to engage students emotionally (Ray, 2020; Verlie, 2021) because the lack of motivation to act on climate change is not apathy or scepticism, but rather a reflection of “socially constructed silence” (Pihkala, 2018, p. 549). One way to overcome this silence is to cultivate spaces to discuss climate change and the emotions it evokes (Norgaard, 2011; Verlie, 2019; Hendersson and Wamsler, 2020). Hathaway (2017) points out that feelings of fear, guilt, shame, and even dread are natural and understandable when confronted with the ecological crisis, which relates to the feelings that often accompany disorienting dilemmas – the first phase in transformative learning (Mezirow, 2010). Creating such spaces in higher education to examine feelings and recognise the shared experience of climate change impacts will require a combination of balancing power structures (Weimer, 2002, p. 74) and integrating the core elements of transformative learning, which are individual experience, promoting critical reflection, dialogue, holistic orientation, awareness of context, and authentic relationships (Taylor, 2009). These elements form the framework for the 10 phases of learning in the transformative process, the first five of which are: a disorienting dilemma, self-examination (including feelings), a critical assessment of assumptions, recognising the connection between one’s discontent and transformation process and that others have navigated similar changes, and exploration of options for new roles, relationships, and action (Kitchenham, 2008; Mezirow, 2010).

Following this, our study evaluated the extent of transformative learning in an online course where content was primarily conveyed through films. While agreeing on what constitutes transformative learning may be difficult in practice (Drikx and Smith, 2009, p. 64), our study proposes that transformative learning can be fostered in the classroom with the process of watching films as the disorienting dilemma trigger, followed by reflection writing to enable the second and third phases of transformative learning, and finally peer-to-peer dialogue to stimulate the fourth and fifth phases. The extent of transformative learning can be evaluated by examining students’ emotional and cognitive reactions as well as their ability to confront biases and preconceptions in self-reflections and engage with communication of complex themes in discussions.



MATERIALS AND METHODS

The novel undergraduate environmental film course had originally been planned for in-person offering. It was designed to convey content regarding climate change and sustainability through films in popular culture and allow undergraduate students to critically engage with their affective responses to these complex issues. Anticipating interdisciplinary interest in the course, the syllabus was constructed to be introductory in scope to engage students from various faculties within the university. However, the shift to online teaching due to COVID-19 precautions presented the unique challenge of engaging students with these films in an online environment and formed the motivation for this exploratory study. Therefore, funding was sought through a learning innovation and teaching enhancement grant to investigate how effective films can be as a paedagogical tool to promote experiential learning within an online teaching environment. However, the design of the course more aptly fits within the transformative learning framework than experiential learning according to the comparison of frameworks by Strange and Gibson (2017).


Course Design

The learning objectives of the course intended students to:


1.Critically examine assumptions that have been part of (their) existing knowledge base.

2.Recognise the underlying complexities associated with human development and environmental sustainability and communicate the accompanying emotions.

3.Understand and explain the roles of, and challenges associated with, contemporary film in defining, analysing, and resolving environmental issues.

4.Critically analyse and evaluate both fiction and non-fiction films’ environmental claims and proposed solutions from different disciplinary perspectives.



Each week of the course focused on a different theme paired with films that exemplified that theme, scaffolding the topics of sustainability from global scales of change to local scales of change to issues of overconsumption, extraction, extinction, and pollution, and finally, how to change the world. The themes for each week along with the corresponding films are outlined in Table 1. Films were used as the course media because (1) films allow the educator to play the role of facilitator rather than instructor, and facilitation helps create a balance of power with and among learners (Weimer, 2002); (2) they are multi-sensory tools, which can be an effective way to communicate the complexities of environmental problems in accessible ways (Weik von Mossner, 2017); and (3) they provide the opportunity for active and meaningful discussion, promoting understanding through interaction with others (Petkari, 2017). The balance of power is vital to creating learning conditions to facilitate learner-centred teaching, which is focal to transformative learning (Taylor, 2009; Aboytes and Barth, 2020).


TABLE 1. Course content themes for each week and corresponding films assigned to students.
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The course combined environmental films with viewer-response strategies inspired by and adapted from reader-response paedagogy (Davis, 1992). Students watched the films on their own, at their own pace, and were provided a week to reflect on the films. Students were also required to contribute posts to discussion themes every 2 weeks. The Framework for the Implementation of ESD Beyond 2019 (UNESCO, 2019, Annex II 4), rephrases Mezirow’s concept of a disorienting dilemma as “a certain level of disruption opting to step outside the safety of the status quo or the ‘usual’ way of thinking.” Mezirow (1991) adds that critical self-reflection, based on premise reflection, can help reassess previously unexamined assumptions. To enable this, students were pre-assigned weekly reflection prompts before each week’s film to promote expression of initial reactions (thoughts and feelings) and exploration of changes in both perspective and self-awareness. The prompt questions were designed to not only encourage students to reflect on content but also on the premise of learning to become more aware of their own preconceptions as viewers and learners. The discussion board themes also had prompt questions to spark conversation and debate. The aim was to enhance the dialogue between two or more students after having immersed in critical self-reflection (Aboytes and Barth, 2020).



Study Design and Analysis

This exploratory research study ran concurrent to the course and was prompted by the desire to explore the effectiveness of films as a paedagogical tool and to investigate the impact of viewer-response activities (reflections and discussions) on emotional and cognitive engagement of undergraduate students. Films for the course were selected based on their connection to the themes of the course and their availability through the university’s streaming service (Criterion) and YouTube. Further selection criteria included diversity in types of film (e.g., documentary, fiction, live action, and animated) as well as a spectrum of emotional messaging (e.g., uplifting, disheartening, and thought-provoking) to ensure structured and intended student exposure to disorienting dilemmas (Aboytes and Barth, 2020).

Participants were gathered from the pool of students in the environmental film course, which had an enrolment of 29 students. The study received guidance and approval from the Office of Research Ethics. In accordance with ethics requirements, the prospective participants were provided an information letter with a brief overview of the research, and a participation form to record their consent for the various components of this research, including participation in two questionnaires (administered online through Qualtrics), permission to use reflection assignments, and participation in an exit interview (administered online through Microsoft Teams). To prevent undue influence or pressure as well as acquiescence bias in responses, the instructor was not involved in any part of the recruitment, consent, or data collection. The research assistant managed all communications with potential and consenting participants, collected data, and de-identified study files. It was communicated to the students that the instructor would not have access to the study files until all marks were published for the course. Even after the course was over, the instructor would only receive de-identified files.

In total, there were twelve participants from three faculties (ten from the Faculty of Environment and one each from the Faulty of Arts and the Faculty of Health). Not only were these participants from diverse disciplinary backgrounds, but they also ranged in total years at the university: one participant was in their first year, three in their second year, four in their third year, and four participants graduated shortly after completing this course. The small sample size limits the validity of statistical analyses but provides valuable information as a preliminary study.

The questionnaires were made available to the participating students at two points in time, once at the beginning and once at the end of the term. Both questionnaires were identical and designed to gauge changes in opinion over the duration of the term. The questions consisted of short answer and five-point Likert scale statements for which students had a choice to rate each statement on a scale of 1–5 where 1 was strongly disagree and 5 was strongly agree. The one exception was for the question asking about climate change concern where 1 was not concerned at all and 5 was very concerned. The questionnaires were analysed quantitatively using R-software for statistical significances within three categories: (1) climate change, (2) emotional awareness, and (3) films. In the analyses, the answers were grouped together for response comparison within the categories and over time, from beginning to end of term.

The individual reflections from consenting students were analysed to evaluate emotional and cognitive engagement as well as to assess the extent of transformative learning. Each reflection contained five questions, four of which had standard wording (Supplementary Material). The flow of the questions follows Mezirow’s (1991, p. 109) premise that continued learning is dependent on “what we have learned, how we have learned it, and whether our presuppositions are warranted.” Question 1 always asked about students’ feelings and thoughts during and after the film, Question 2 always asked students to convey the key message from the film in accessible language, Question 3 was film-specific, Question 4 asked students to reflect on any changes in perspective, and Question 5 asked students to reflect on what they learned about themselves by watching the film. The reflections were analysed for sentiment using R-software and the Bing Liu Lexicon (Hu and Liu, 2004). Sentiment analysis allows for automatic determination of a writer’s feeling in text by evaluating the number of positive and negative words used in the text. The quantitative nature of sentiment analysis allowed for analysis of variance (ANOVA) using R-software to explore statistical significance in sentiment from week to week for the 10 weeks of reflection submissions. Additionally, text query of the reflections was conducted using stemmed words “feel” and “think” (including past tense), “learn,” “aware,” and “bias” to explore trends in student emotional and cognitive awareness. Starting at Week 5, the students received a rubric (Supplementary Material) to provide further clarity on the evaluation criteria for each question. Of particular interest in transformative learning were Questions 4 and 5. The exception to the standard reflection prompts is the last reflection for Week 10 (Supplementary Material).

Given the structured nature of the course where each reflection had standard prompts and corresponded to a specific film, a theoretical approach to thematic analysis was applied as opposed to an inductive approach (Braun and Clarke, 2006). The thematic analysis for Question 4 (“Has this film changed your perspective? Elaborate and give examples of how”) was coded under two categories: change in perspective or no change in perspective. On the other hand, the thematic analysis for Question 5 (“What are 2 things you learned about yourself while/after watching this film?”) was coded for self-awareness under four categories: Influenced, Learning, Aware, and Transformed. For Week 10, the questions transitioned to: “What is your outlook now on environmental sustainability? What actionable learnings do you feel you will integrate into your education going forward?” The questions were designed to evaluate the extent of transformation from self-examination to empowerment and/or individual action [i.e., phase 5 of transformative learning: exploration of options for new roles, relationships, and action (Mezirow, 2010)] at the end of the course.

Additional data were gathered through semi-structured interviews after the completion of the course to assess students’ perspectives of films for content delivery and engagement with viewer-response activities, including reflections and discussion posts. The online interviews, each averaging about one hour, were conducted one-on-one with the research assistant on the Microsoft Teams platform. During the interviews participants were asked open ended questions (Supplementary Material) encouraging them to reflect on various aspects of the course as well as the impact of learning from films in an online environment. Data from the interviews were qualitatively analysed through NVivo.




RESULTS

The results demonstrated that while students found films to be an engaging tool for online course delivery, it was the viewer-response activities (reflections and discussions) that most helped them gain a deeper understanding of the content and themselves – their perspectives, their preconceptions, and their biases. Films were found to be effective at eliciting feelings that correspond to a disorienting dilemma and the weekly reflective writing helped students align their thoughts and feelings, stimulating the transformative learning process by engaging with emotions and shifting perspectives. Analysis of interviews showed that participants enjoyed the discussion posts because the posts allowed them to engage with differing perspectives from their peers. The results also emphasise the important role of the instructor as a facilitator – in providing guidance (a rubric), feedback, and encouraging critical reflection.


Disorienting Dilemma of Climate Change in Film

With respect to films, the questionnaires asked the students about engagement, enjoyment, and messaging. The results showed that students think highly of films as an effective way to learn online, a tool for conveying complex messages, and an engaging and enjoyable experience. These opinions did not change significantly at the end of the term (Table 2). The students also strongly disagree that everyone gets the same message from films. Therefore, students recognise that while films can convey complex messages, individual viewer experiences may vary.


TABLE 2. Opinions of films as an engaging and enjoyable tool for conveying complex messages in online learning, students were asked to rate each statement on a scale of 1 (strongly disagree) to 5 (strongly agree).

[image: Table 2]
With respect to climate change, students were asked in the questionnaires about their concern, their motivation, and feelings of agency related to climate change. Additionally, students were asked whether they felt guilty when performing actions that are contrary to addressing climate change and if they feel they are responsible for addressing climate change. While there were no statistically significant differences in the responses to these questions between the beginning and end of term questionnaires, there were some notable patterns within each questionnaire. One was the statistically significant difference between concern and agency as well as between motivation and agency related to climate change (Table 3). Students who participated in this research (and this course) are highly concerned and motivated to do something about climate change but are less confident in having agency over the situation. There were also significant differences between feelings of guilt and feelings of not being the cause of climate change at both the beginning and end of term (Table 3), which demonstrates that not only do the students feel guilty for taking actions contrary to addressing climate change, they also feel responsible for actions that contribute to climate change.


TABLE 3. Likert scale results from the pre-term questionnaire grouped under five groups: opinions concerning climate change, feelings concerning climate change, opinions concerning reactions to film, opinions concerning communication abilities pertaining to films, and opinions on emotional awareness.

[image: Table 3]
These feelings were confirmed in the reflections for Week 2 in reaction to the documentary film, Anthropocene: The Human Epoch (2018). When asked to reflect on the prompt question, “How do you feel about inheriting a world where climate change is a primary concern for the future of the human race?”, participants responded with a variety of feeling words, including anxious, saddened, distraught, burdened, overwhelmed, distressed, angry, frustrated, disappointed, hopeless, irritated, upset, fearful, worried, stressed, cheated, resentful, and daunted. One analogy that stood out from the reflections was, “It is essentially like inheriting a hoarder’s items and trying to dig yourself out of the mess they have created.” The variety of feeling words exhibited in this week’s reflection demonstrated the power of climate change impacts on the participants and the power of film to bring these feelings to the surface, to elicit the disorienting dilemma of climate change. Two of the twelve participants also added optimism and seeing a glimmer of hope as feelings, one of whom said “I am optimistic because of the generation that the world is being handed to. I have seen so many young people rising up to take action and call upon those in power to make a difference.”

Presented with the openness and vulnerability of students’ emotions to climate change, the instructor implemented feedback in each week’s reflection based on (1) acknowledging the sharing of feelings, (2) relating the response to question instruction and rubric (once implemented), and (3) encouraging further exploration or providing open-ended inquiries. For example, “I like how you’ve described the mix of feelings and connected each to different aspects of the film using one example from the film – I encourage you to describe the specific scenes/concepts that are connected to your feelings/thoughts to help explain them further” or “Thank you for sharing these feelings and thoughts! I like how you use examples from the film to share your reactions. One point [I would] like you to explore further in your own time is when you mention ‘can we as environmentalists even win?’ – I wonder how winning should be defined for environmentalists.”



Engaging Emotion and Cognition Through Reflective Writing

Film content affects students’ emotions, which is self-reported in the questionnaire results, explicitly expressed in the reflections, and supported by sentiment analysis of reflection writing. Students reported responding emotionally to films and enjoying films that make them question their beliefs or prior knowledge (Table 3). Students also reported tendencies to reflect on their feelings after watching a film and being able to communicate both the key message of the film and their reactions to the film. They are also likely to admit and accept their emotions and take responsibility for their emotions. They are, however, less likely to let themselves feel without getting caught up in their emotions. There were no statistically significant differences in self-reported emotional awareness responses in the questionnaires between beginning and end of term.

Text queries of the stemmed words “feel” and “think” showed that students tend to reflect through “thinking” more than “feeling” (Figure 1). The sentiment analysis for student reflections revealed that students had overall negative emotions for Weeks 1, 2, 4, and 7, whereas their emotions were overall positive for the remaining weeks (Figure 2 and Table 4). The themes for Weeks 1 and 2 were Climate Change and Global Scales of Change, more specifically the damage and destruction that has been caused by humans over time, conveyed through two short YouTube videos and the documentary Anthropocene: The Human Epoch (2018). The theme for Week 4, Changes at Every Level, was conveyed through the 1973 film, Soylent Green, which projects into the future (year 2022) the grim consequences of overpopulation. In their reflections, students were asked to discuss similarities and differences between the fictional year 2022 of the film and the actual year 2020 that had just passed. In their writing students expressed shock at the number of similarities they found, including wealth disparity, inequitable access to food, loss of biodiversity, and warming oceans. One participating student wrote “It’s frightening to think that it was easier to spot similarities than it was differences” while another expressed dismay, saying “This film paints quite the dystopian picture of the future in all aspects of life. Should we not correct course, I can definitely see at least the environmental aspects of this dystopia becoming more real. It is unfortunate that there are visible similarities at all.”


[image: image]

FIGURE 1. Frequency of “feel” versus “think” words in reflection assignment over 10 weeks, using stemmed text query (which includes words with the same root, e.g., feeling and thinking).



[image: image]

FIGURE 2. Stem-and-leaf plots of sentiment analysis for weekly reflections using R-software and the Bing Liu Lexicon (Hu and Liu, 2004).



TABLE 4. Analysis of variance Tukey HSD statistics summary comparing sentiments in reflection texts between the 10 thematic weeks.

[image: Table 4]
There were statistically significant differences between Week 3 and many other weeks of reflection (Weeks 1, 2, 4, 5, 7, and 8). The film for Week 3 was a documentary titled The Biggest Little Farm (2018), an uplifting film about a couple resolving to move out of the city, buy a farm, and learn to farm sustainably. For the reflections in Week 3, students were asked to envision their ideal world in 50 years and the participating students had overall positive visions, two of which were:

“My vision for the world in 50 years is that we will be living more equitably than we are now. As well that everyone is living free of fear and doubt, we have time for family, friends and leisure.”

“Hopefully, things will be a little less centralized though, so we’re less dependent on expensive repairs from one company and more dependent on our community networks. It would be really cool to have like solarpunky [sic.] neighbours who come over to fix my rooftop solar panels and then stay for a drink that I brewed at home.”

However, some students see more than one trajectory, each dependent on the current actions of human beings, which is exemplified by the following paragraph from a student’s reflection that uses the films to help visualise the future pathways:

“I have two visions for the world 50 years from now. The first vision is one that relates more to the Anthropocene film that we watched last week, where humans are going to extract so many resources that the consequences will be immense, and the world will be destroyed. My second vision is inspired by [The Biggest Little Farm] and the David Attenborough ‘A Life on Our Planet’ film, which makes me feel that we still have the power to reverse everything that we have done, so if we take action now in 50 years we will be living in a beautiful and healthy world.”

The sentiments in Weeks 6, 9, and 10 were also significantly more positive than Weeks 1, 2, 4, 7, and 8. The film for Week 6 was another documentary, No Impact Man (2009), which was an uplifting story about an author from New York who decides to embark on a zero-waste journey for a year with his family (wife and toddler daughter). The movie follows their journey, struggles, and successes in reducing their reliance on mass consumerism and even electricity. The themes for Weeks 9 and 10 were Transitions and How to Change the World. These uplifting stories demonstrated a corresponding positivity in students’ reflection writing. The themes for Weeks 7 and 8 were extraction and extinction with films like Avatar (2009), Carbon Rush (2012), Jane (2017), and The Lorax (1972), which narrated through powerful imagery the impacts of extraction on communities, particularly indigenous populations, and the ultimate negative consequences of human negligence on both people and environment.

The participating students acknowledged the importance of reflection in understanding the films, as a student stated, “I usually do not take the time to reflect on the movies that I watch, and by doing so in this course, I realized that I am able to better convey the message of the film and I can better understand the meaning of the movie by reflecting about it.” They also recognised the value in reflecting after watching each film, as one student pointed out “My reflections from each week have been really helpful to better understand my initial reactive thinking to films…I found that my immediate reactions were not always the same after a few [days’] time.” Additionally, participants recognised the importance of reflections in expressing their feelings, as one student aptly wrote “I find that in university and academic spaces, feelings are often regarded as insignificant or irrelevant, especially in most research, where you are expected to remain bias-free and impartial. However, through the reflections, I’ve learned the importance of recognising my feelings and my biases to get a better understanding of my thoughts on the issue.”



Shifting Perspectives and Communicating Complexity

While students reported enjoying films that made them question their beliefs or prior knowledge, they did not strongly believe that they questioned facts or opinions presented in a film (Table 3). Analyses of the reflections showed that students also require guidance and prompting to allow deeper exploration of their existing frames of reference (beliefs, prior knowledge, perceptions, biases, and stereotypes). Text queries for the stemmed words “bias,” “aware,” and “learn” (Figure 3) indicate that students did not use the word “aware” very frequently in their texts, with a count of less than 10 references each week, except for Weeks 4 and 7, which were both weeks of strongly negative sentiment. The frequency of the word stem “bias” only begins at Week 5 when the rubric was introduced, increases during Weeks 7–9, and drops again to less than 10 references for Week 10. The reference count for the word stem “learn” is greater than both “bias” and “aware” from Weeks 1–6 and has a large surge in Week 10 where the question focused on what they learned through the course.
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FIGURE 3. Frequency of “bias,” “aware” versus “learn” words in reflection assignment over 10 weeks, using stemmed text query (which includes words with the same root, e.g., biased, awareness, and learning).


The thematic analyses on reflections from Week 2 (Anthropocene: The Human Epoch), Week 6 (No Impact Man), and Week 10 (A Force More Powerful) convey a compelling progression in perspective shifts toward individual action (Table 5). In Week 2 participants divulged more feelings than in Weeks 6 or 10. The feelings related to climate change were powerful, as was discussed above. While they acknowledged that individuals are also responsible for contributing to climate change, the participants strongly believed that governments and corporations hold the primary responsibility and power to make changes. However, at Week 6 after watching No Impact Man, there was evidence of influenced self-awareness that resulted in demonstrated shifts in perspectives toward individual action. Participants reflected on how individual action should not be negated and that living in line with their values is a life to aspire to. The impact of this perspective shift carried into Week 10 final reflections that asked about actionable change.


TABLE 5. Select quotes from Week 2, 6, and 10 reflections that exemplify the journey of transformative learning from awareness of context and reality to exploration of options for new roles, relationships, and action (phase 5 of the transformative learning process).

[image: Table 5]
It is important to underline that shifts in perspective are not necessarily changes in opinion. The participants still hold the opinion that there are bigger contributors to climate change who have the responsibility and power to create change. However, they are also recognising the value of their own role as individuals. The writing changes from a hopeless narrative in Week 2 to one of optimism and understanding in Weeks 6 and 10, which is also noted in the sentiment analysis. Coding analysis of the reflections for perspective changes and self-awareness showed an improvement over the duration of the term. All participating students exhibited growth from being influenced to becoming aware and transformed through guided reflection of films (Figure 4). The analyses also show that some students participating in the study were already predisposed to transformative learning from the first week of the course. Shifts in perspective are not necessarily indicative of complete transformation in learning but do infer the potential to achieve transformation and can be compared to the 10 phases of the transformative learning process to determine the extent of transformative learning. Select excerpts from Week 10 reflections (Table 6) help further demonstrate the extent of transformative learning at the end of term after the consistent process of watching a film, reflecting on the film, and discussing the film with peers (online) over a 10-week period. The excerpts are categorised as: the value of individual action, tangible action, and reflection and critical thinking.
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FIGURE 4. Changes from Week 1 (beginning of term) to Week 10 (end of term) in coding categories for perspectives and self-awareness coding in weekly reflections. Awareness is defined as self-examination and a critical assessment of assumptions (second and third phases of the transformative learning process). Transformed is defined as the recognition of connection between one’s discontent and transformation process and exploration of options for new roles, relationships, and action [fourth and fifth phases of the transformative learning process as defined by Mezirow (2010)].



TABLE 6. Select quotes from Week 10 reflections articulating transformative learning through key takeaways from the course.

[image: Table 6]
One key component of the reflections that students found valuable was being asked to write the key message of the film in accessible language. The responses to the question improved the participants’ ability to talk about climate change, as one participant wrote, “the reflections allowed me to start very good conversations with my family regarding the films that I watched. This was due to the fact, that we had to write in accessible language the key message of the movie, which allowed me to approach my family with the right words for them to understand what I wanted to tell them.” Another participant shared, “One effective communication tool that I thoroughly enjoyed in this class was explaining complex messages in an accessible way. I feel that this skill has helped me have better conversations with friends and family members and explain complex issues so that they can understand. I enjoy finding metaphors that friends/family members could relate too [sic.], and it seems that they also find this effective.” Additionally, the interviews revealed that one of the online discussion boards were a memorable aspect of the course as they allowed participants to engage with varying perspectives presented by their peers. Select excerpts from interviews (Table 7) reveal the lasting impact of the films, reflections, and discussions with peers.


TABLE 7. Select quotes from exit-interviews elaborating on student engagement with films in an online learning environment and the attitudes toward the viewer-response activities of reflection and discussion.

[image: Table 7]



DISCUSSION

Transformative learning strives to explain by what processes perspectives are changed or transformed in adult learning structures (Mezirow, 1991). The process employed in this study to stimulate perspective change in higher education was film watching, followed by critical reflection, and discussing with peers repeated on a weekly basis for 10 weeks in online learning. According to Taylor (2009, p. 4), there are six core elements of transformative learning, which are incomplete without a balance of power in the classroom (Weimer, 2002). We categorise the findings of this research into five of the core elements for further discussion: individual experience, promoting critical reflection, awareness of context, dialogue, and authentic relationships.


Individual Experience

Students are concerned about climate change and do not feel they have agency, though they are motivated to address climate change. Students also experience guilt when their actions feel contrary to addressing climate change. Quesada-Embid (2016, p. 57) describes this as “green guilt,” which is the “emotional sentiment associated with an awareness of not making choices according to what is best for the environment and sustainability when one wants to.” We showed in this preliminary study that the use of environmental films evoked the feelings of guilt, fear, and dread that Hathaway (2017) found to be natural in the face of ecological crisis. American environmental humanities scholar Ray (2020, p. 2) discovered that when she led her class in a reflective exercise to envision “what it would feel and look like to live in a climate-changed future in which all the positive results of all their collective efforts had come to pass,” her students failed to give her any positive visions. Ray’s students were unable to give her an answer not because they were unwilling to engage with her question, but rather because they were overwhelmed by their emotional reaction to a climate-changed future. In the reflections from Week 3, we showed that students were able to engage with the question of envisioning the future 50 years from now and demonstrated that while some are hopeful, others saw the divergence of futures depending on human actions today and express worry for the worst-case scenarios. Ray (2020) concludes that movement toward acting on climate change will require engagement with feelings about this issue. We found that environmental films were able to provide that engagement and enabled participants to experience how others are navigating a changing world – through both uplifting and disheartening documentaries – and express the emotions accompanying these experiences through reflections. This is aligned to sociologist Norgaard’s (2011, p. 9) work, which aims to integrate “the emotional and psychological experiences of noticing or thinking about climate information.” The caution to facilitators when engaging with student emotions is to not “use fear, guilt, or shame as motivating forces [as this may] distance, disempower, and undermine solidarity” (Hathaway, 2017, p. 300). Instead, we recommend instructors acknowledge student feelings without judgement and provide students with a rubric. A good rubric can outline expectations and encourage students to further explore their reactions to course content. In this study, we found that the introduction of a rubric in Week 5 led to further self-awareness in reflections.

Whether students realise or not, their writing reflected the sentiment of the films they were assigned, which varied week to week from documentaries to fictional stories and from doom-and-gloom to uplifting narratives. According to Verlie (2019, p. 758), the process of recognising and discussing emotions related to climate change and the future was a crucial step for her students in learning how to “live-with [sic.] climate change.” She believes that for her students (and others) to change their behaviour and act on climate change, they first need to acknowledge the emotions (both positive and negative) that climate change evokes. The written reflections demonstrated that students do indeed let themselves feel as they self-reported in the questionnaires. However, they express more cognitively than emotionally. While the reflections carried strong sentiments that related to the intended sentiments of the films being viewed, students demonstrated a higher frequency of cognitive processes (using “think” words) instead of emotional processes (using “feel” words) in their writing. Kron et al. (2010) argue that the focus on feelings (experience of emotion) consumes mental resources that may also be concurrently required for cognitive tasks, thus leading to a reduction in intensity of feelings. Therefore, the act of writing a reflection for a course under the pressure of deadlines and meeting rubric criteria may explain the lower frequency of “feel”-related text. In which case, assessing students’ reflective writing can be complemented with sentiment analysis, which proved to be a useful quantitative assessment in this preliminary study. Nonetheless, the process of reflecting on thoughts and feelings surrounding sustainability themes each week allowed students to become more aware of themselves as viewers and learners, which connects to phase 2 of the transformative learning process: self-examination (Mezirow, 2010).



Critical Reflection and Awareness of Context

Students recognised that reflective exercises allowed them to improve their critical thinking skills and their ability to articulate their thoughts, which they were then able to share on the online discussion forums. According to Quesada-Embid (2016, p. 58), critical self-reflection that bridges the personal with the academic and open dialogue are the paths to addressing the sentiment of “green guilt” and encouraging individuals to take impactful and meaningful steps to addressing climate change. Therefore, the critical reflections and discussion posts in this course are in line with the path prescribed, while the films are conducive to bringing the feelings of “green guilt” and other sentiments to the surface.

Students came into the course with existing frames of reference that were built on beliefs or prior knowledge that may have been taken for granted. However, the reflections from this preliminary study demonstrated progress in student self-awareness over the term. According to Mezirow (1997, p. 27):

“…the process by which we construe our beliefs may involve taken-for-granted values, stereotyping, selective attention, limited comprehension, projection, rationalization, minimizing, or denial. These considerations are reasons that we need to be able to critically assess and validate assumptions supporting our own beliefs and expectations and those of others.”

The surges in the words “learn” and “bias” starting at Weeks 3 and 5, respectively, indicate the response of students to the feedback provided by the instructor from previous reflection submissions as well as the introduction of a comprehensive rubric. The rubric provided clear expectations and urged students to explore further learning about themselves, especially their beliefs, biases, preconceptions, and prejudices they have as a viewer of the films and as learners acquiring knowledge through films. Student bias is a subject of interest in business ethics (Tomlin et al., 2021) and medical sciences (Motzkus et al., 2019) where implicit biases have an impact on clinical decision-making but have not yet been explored in-depth in other fields of study. Because films are subjective, they can convey varying messages along with implicit biases, which are important for students to recognise and compare against their own existing frames of reference as well as their values.

According to the Framework for Implementation of ESD Beyond 2019 (UNESCO, 2019), the stages of individual transformation are: acquisition of knowledge, awareness of certain realities, understanding complexities of realities through critical analysis, empathic connections to realities through experience, and resulting in compassion and solidarity. The excerpts demonstrating the journey of students from Week 2 to Week 6 to Week 10 illustrate the transformation of participants in this study from awareness of context to empathic connections (Table 5). As was advanced by Drikx and Smith (2009, p. 65), the role of teachers and facilitators is to help learners make deep connections with the content and create the potential for transformative learning, though ultimately it is on the students to take that leap in their learning experience. Nonetheless, facilitators play a critical role of creating the safe space for sharing feelings and thoughts without judgement and encouraging students to question their preconceived frames of reference, which has been explored through arts-based approaches to transformative learning (Butterwick and Lawrence, 2009), has been advanced through this preliminary study in sustainable education, and is recommended for further investigation with films in higher education regardless of field of study.



Dialogue and Authentic Relationships

Films are an engaging learning method, reflections allow for exploration of thoughts and feelings, and discussions are a way for sharing and engaging different perspectives, which are all in line with the core elements of transformative learning as described by Taylor (2009, p. 4). Participating students enjoyed engaging with their peers’ differing points of view, which was consistent with findings of Sullivan and Longnecker (2014) who implemented class-maintained blogs that increased class interaction and enjoyment of intellectual exchange with other students. The participants also emphasised the importance of online discussion as a replacement to in-person conversations in classrooms. This was a surprising result as discussion posts were obligatory and counted toward the students’ grade, impelling students to post to the discussion themes on a biweekly basis. However, the inclusion of online discussion as a viewer-response activity provided the social presence component that students need for personal connection (Ensmann et al., 2021), especially given the shift to fully online learning during the COVID-19 pandemic. One key advantage of the online film course was that there was sufficient time and space provided for reflection and discussion, which is one of the most often cited favourable learning conditions for transformative learning (Aboytes and Barth, 2020).

There were many moving parts in this course and its research design. The course assessments warranted heavy time commitment for the instructor toward marking reflections and balancing meaningful feedback conducive to student-teacher dialogue, acknowledging difficult emotions, and pushing students to move beyond superficial or surface level awareness toward deeper personal growth and perspective transformation. This resonates with the experiences of Drikx and Smith (2009, p. 65) who found that “engaging, accepting, and helping students work through emotional dynamics” is a challenging dimension of transformative teaching, especially in an online environment. The balance of power relations in the feedback dialogue between instructors and students is important to maintain as a learning condition to encourage a sense of agency and empowerment (Aboytes and Barth, 2020). Therefore, this research recognises that educators who engage in fostering transformative learning should do so with forethought and planning as it requires intentional action and a genuine concern for student learning (Taylor, 2009). Additionally, it requires educators to appreciate and evaluate their own assumptions and beliefs about the content being taught as well as the purpose of fostering transformative learning (Taylor, 2009).



Study Limitations and Recommendations for Further Study

An important limitation in this exploratory study was the low participation rate (12 participants out of 29 enrolled students). Difficulties in recruitment were a common occurrence with other studies also trying to recruit in the term when this course took place as was communicated to the investigators by the grant funders. The students had also received advertising for one other study being conducted by a fellow classmate in the same term. Additionally, the course was an optional special topics course with a course code that was shared with another course in the same term offering; therefore, enrolment in the course was lower than anticipated.

While the course was advertised to all six faculties of the university, students from only three faculties enrolled and participated in the study, a majority of whom were from the Faculty of Environment. Therefore, it is recognised that by the act of having enrolled in this course, the pool of students for the study was skewed toward interest in, and concern for, climate change and its impacts, which may contribute to the ceiling effect. Here, we use the definition of Ho and Yu (2015), that the ceiling effect is insufficient precision of measurement to enable distinguishing differences in the upper regions of a score scale. In this case, the effect of a small, self-selected sample influenced survey results with Likert scale responses being very close to the upper threshold limit and the lack of significant changes over the term. Precautions were taken to limit acquiescence bias by starting the survey with a short answer response and providing participants with a five-point Likert scale as opposed to binary choices of agreement for the statements. Additionally, the survey statements varied in positive and negative wording, encouraging participants to consider the question and reduce response bias. In this preliminary study, low participation and ceiling effect limit the rigour of the statistical analyses presented. Additionally, the results demonstrating transformative learning are limited to the time duration of the course and the interviews (total of 5 months). The lasting impacts of some transformations observed in this study would need to be verified over a longer duration or through follow-up interviews with participants to gauge follow-through of intended individual actions.

It is unlikely the ceiling effect would have been avoided if the sample size within the pool of students in this course offering had been larger than 12 with the survey design that was used. For future studies, we recommend expanding the sample size to participants recruited from disciplines other than the Faculty of Environment and using a seven-point Likert scale instead of a five-point Likert scale to increase reliability and validity of the questionnaire responses (Taherdoost, 2019). A larger study with control groups could also provide deeper insight into the impact of films and viewer-response activities on transformative learning. If the course had been in-person, the progression of watching the film, writing the reflection, then discussing would have been synchronous and likely more compressed in time than it was in the online offering. For future studies with in-person classes, we recommend honouring the linear progression and providing time and space for students to reflect on the films immediately after watching it before implementing peer-to-peer discussion. The act of reflecting allows students to process their thoughts and feelings, develop their own point of view, and acknowledge their biases, which we posit leads to more open-minded and respectful dialogue. Further studies can explore this hypothesis by manipulating the three-component linear sequence.




CONCLUSION

We conclude that films are a very effective and engaging tool for online course delivery, which should be integrated more readily and with intention in higher education classrooms, especially in courses with complex topics like sustainability or climate change and courses that take place online. Films may also serve as a venue for triggering a disorienting dilemma, which is the first phase of the transformative learning process. However, films alone are not effective at engaging student cognitive and emotional awareness or setting them on the path toward transformative learning. It is critical to pair films with viewer-response activities, such as individual reflections to explore their feelings and articulate their thoughts, allowing them to explore their preconceptions, biases, and existing frames of reference through guided prompts, and online discussions where they can articulate their perspectives and learn from the perspectives and experiences of their peers. The viewer-response activities enable progress from the second to the fifth phases of transformative learning process. Using films to convey content with viewer-response strategies encourages a balance of power within the classroom as the learning model is not one-way from instructor to student, but rather a three-way learning model that focuses on student-centred learning. Student emotions and biases are elements not frequently explored or evaluated in higher education. Allowing for emotional exploration is recommended in sustainability education as course content contains complex topics relevant to both the students’ academic and personal lives. Therefore, the process of film watching, followed by reflection writing and peer-to-peer discussions was shown to be effective at challenging student preconceptions and frames of reference in this preliminary study and, with appropriate implementation and nurturing by the educator, may facilitate transformative learning in sustainability education.
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Opinions concerning climate change

Concern for climate change How would you rate your concern about climate change? 4.9 (0.3
Motivation | feel motivated to do something about climate change. 4.8 (0.4
Agency | feel | can do something to prevent climate change from getting worse. 3.5(1.1)p
Feelings concerning climate change

Guilt | feel guilty when my actions are contrary to what is recommended for addressing climate change. 4.5(0.572
Responsibility | feel that | am not the cause of climate change and should not be responsible for addressing it. 1.7 (0.8
Opinions concerning reactions to film

Emotional response | tend to respond emotionally while watching a film. 4.2 (0.972
Questioning facts | tend to question the facts and opinions presented in a film. 3.8(0.8¢
Questioning beliefs | like films that make me question my beliefs or prior knowledge. 4.2(0.872
Opinions concerning communication abilities pertaining to films

Reflection | tend not to reflect on my feelings after watching a film. 24 ()
Communication (message) | am able to share the key message of a film with someone who has not watched the fim. 4.0(0.8°
Communication (reaction) | am able to coherently explain my reactions to fims. 3.9 (1.1)P
Opinions concerning emotional awareness

Acknowledgement | admit and accept my emotions. 4.5(0.572
Allowance | let myself feel without getting caught up in my emotions. 3.2 (1.472
Responsibility | take responsibility for my emotions. 4(1.292

Students were asked to rate each statement on a scale of 1 (strongly disagree) to 5 (strongly agree). There were no significant differences in the results between pre- and
post-term questionnaires. Values with the same alphabet superscripts indicate no statistically significant difference, different aljphabet superscripts indicate a p < 0.05
significant difference.
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significant). The (—) symbol indicates an overall negative sentiment in the reflections for that week, whereas the (+) symbol indicates an overall positive sentiment in

reflections for that week.
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Humans are fallible
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How to change the world

Film(s)

Human Psychology of Climate
Change (YouTube video)
Anthropocene: The Human
Epoch (Baichwal et al., 2019)
Biggest Little Farm (Chester
etal, 2018)

Soylent Green (Fleischer et al.,
1973)

| Heart Huckabees (Russell

et al., 2004)

No Impact Man (Gabbert et al.,
2010)

Avatar (Cameron et al., 2009)
or Carbon Rush (Miller, 2012)
Jane (Morgen, 2017) or The
Lorax (Pratt et al., 1972)
Energy Transitions (YouTube
videos)

A Force More Powerful (York
et al., 1999)
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Category Statement Likert scale mean: term Likert scale mean:

beginning (n = 10) term end (n = 11)
Film as a tool Films are a good tool to convey complex messages. (0.7)2 7 (0.5
Messages Everyone gets the same message from watching a film. (0.5)° 5(0.7)°
Engagement Films create an engaging experience for the viewers. 4 (0.7 4 (0.7
Learning online Watching films is an effective way to learn online. 4 (0.5 5(0.7)2
Enjoyment | enjoy watching films. (0.4)2 7 (0.5)2
Enjoyment of complexity | enjoy watching films with complex themes. (0.5)2 5(0.5)2

Values with the same alphabet superscripts indicate no statistically significant difference, different alphabet superscripts indicate a p < 0.05 significant difference.
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Interview excerpts

We should be using films more and documentaries more and validating them as a means of educating students. Because, for one, not
everybody learns in the same way, and | think being able to sit down and watch something and playing pause it and taking notes and
having a visual accompaniment and audio that you don’t get from staring at a page and trying to soak up information. [Interviewee 2]

I really liked having an additional medium for how I've got to learn content, because a lot of my other classes you had to read studies, or
you just had slideshows with no visual or other auditory stimulation so having films to view was just very engaging in that way. It just heljped
keep my attention. And it was very interesting to be able to view those. [Interviewee 8]

I think it was cool to take insights from how different directors of different kind [sic.] of eras of filmmaking, where we're like portraying
different ideas. [Interviewee 11]

I think films present such a unique opportunity for students to learn in a different way. [Interviewee 12]

There were things that were asked every single week like what were your thoughts and feelings about it? | especially like the feelings
question because [ think often in the courses that I've taken there is absolutely no room for reflecting on your feelings. So, I liked how we
had to examine the emotional impact and how certain techniques or certain narratives that the directors put forward influenced our feelings
and | think emotions are not normally covered. [Interviewee 3]

But really, in writing the reflection that was where | was really able to think through my ideas and my thoughts and my feelings about the
films. So yeah, I thought | thought it was a good assignment too. To really be able to articulate my own thoughts and feelings. [Interviewee 5]
| found that the reflections really helped me develop my critical thinking skills and | found that it was interesting to see how | would initially
react to something once we watched the movies. | would initially answer the questions right after | viewed whatever the film for the week
was, and then | would go back before | submitted it and review my answers and see how my line of thinking changed just over the course of
a few days. [Interviewee 8]

| also thought that they were really good for like the big emphasis on actually reflecting and not as much, just like summarizing what
happened. [Interviewee 11]

I really liked the discussion boards because you got to actually see, well, | guess read, about or see what other people thought about the
same movie. That was the nice replacement for those in class conversations that would have been happening, which would have been
even better. | think to have those conversations like live and get to debate about it back and forth. But given the situation, | think this was a
good alternative option for that, or replacement for that. [Interviewee 2]

| really enjoyed the group discussion, especially in online platform. Allowed me to engage with peers and it was so cool to see how
passionate everyone else was about the different topics and their points of views and how engaging with my peers like they would bring up
such incredible points and points of views. It just really allowed me to engage with the content on a different level, like not necessarily on an
academic level, but a personal level. [Interviewee 12]
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Reflection excerpts

Week 2: Awareness of climate change reality and understanding complexities

Anthropocene: The Human
Epoch (2018)

| feel bad about the current system of natural resource extraction but not on an individual level. | know that my purchasing habits. . .
do not make even the slightest difference to the dominant system.

It’s unfortunate, but | am forced to also contribute to the extraction of resources. | have to heat my home, fuel my car, and feed
myself, so | am left with no other option. | just have a hard time understanding how it was allowed to get this far. Governments,
especially those in first world countries, | believe should be to blame.

| often feel as if extraction is inevitable as so much of our life and daily activities rely on resources. However, | often try to feel
optimistic about technological developments which minimise resource extraction. | often feel that there is a pressure on individuals
to feel responsible for climate change. | think that corporations should be bearing much more of the responsibly as their climate
impact is much higher than the individuals. | would argue that corporations are often also responsible for making environmentally
damaging products more readily available/affordable/accessible than sustainable alternatives.

Week 6: Critical assessment of assumptions and recognizing empathic connections

No Impact Man (2009)

Yet, watching this film inspired me as it reminded me of the importance to live in full accordance with my own values. Even if one
person living with a low environmental footprint will not make a change, Colin reminded me that social change begins with one
person or a small number of people which encourages more people, and so forth (the snowball effect).

I am coming to recognize the empowerment, optimism, and positivity derived from recognizing the value of individual action and the
individual and larger benefits of reducing one’s consumption, which | have listed above. This film has inspired me to address my
never-ending desire for material items and focus on loving/using the pieces of [sic.] that I already own.

| want to focus more on relationships, connections and community in ways that actually benefit my health like cooking a good meal
together or going for walks and exploring natural spaces.

Week 10: Compassion and exploration of options for new roles, relationships, and action

A Force More Powerful
(1999)

| have learned to be more understanding of where people with different opinions are coming from regarding environmental action (or
lack thereof). | feel more engaged and educated on what people are currently doing to solve the climate crisis in their own ways.
Prior to this class, my personal opinion was that we need to focus mainly on corporate responsibility, and pressure the government
to better regulate businesses’ ecological footprints. While | still support this, my viewpoint has now also made room for better
understanding the importance of individual responsibility and individual actions within the context of sustainability — especially after
watching films such as The Biggest Little Farm and No Impact Man.

One actionable way | will move forward is to talk about climate change as an opportunity for us to improve the ways we live our
lives. This idea was present throughout many films; in No Impact Man, we saw Michelle fall in love with biking through the city, in
Biggest Little Farm, we saw John and Molly create their dream life. | found these moments in the film endearing but also relatable.
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Week 10 reflection excerpts

The most important takeaway from this course was learning the value of individual and small-scale action. In my education and my future, |
intend to actively participate in local environmental action and recognize how it contributes to systemic change. [Participant 3]

Going forward, | want to bring my new energy and passion for individual action into my education and learn more about what | can do as an
individual for the planet. | want to get more involved, such as volunteering with an environmental organization, and figure out where my
interests lie in contributing as one person. [Participant 5]

One environmental sustainability practice that | have taken on after watching the film “No Impact Man” was buying non-plastic bags for
produce in the grocery stores. | saw these in the store one day after watching the film and thought that this was something simple that |
could do to reduce my plastic waste and to make the environment cleaner. [Participant 6]

...informative to hear about an issue as it “lives” in a real conversation, rather than in an op-ed or research report. | am excited to take this
learning with me in my organizing work, and think this will be a core component for a new training I’m helping plan for Divest Canada and
Climate Strike Canada! [Participant 11]

[ will reflect about the impact of an item before buying it. This will allow me to decide whether the item is worth all the impact that it might
have caused in its life cycle. | will try as much as possible to always recognize the biases that might be influencing how a message is
presented in a movie or social media. | will practice translating key messages into accessible language because this will allow me to
educate (or at least start a conversation) other people who are not familiar with environmental jargon. | will try my best to always think
holistically about the decisions that | take in my life to better understand the environmental repercussions of my actions. [Participant 11]
The actionable learning concepts that | intend to bring with me in furthering my education is that of critical analysis, in addition to
hope/seeking out change. Through this, | would like to be more critical about different topics that | approach and take a closer look into
them (fact checking them, fully comprehending what | am being to and do | agree with this). [Participant 12]





