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Abstract: Breaking though to millennials in the classroom is becoming an important objective for all educators. These students demand more from their learning experiences and many traditional education techniques are often ineffective. One technique that holds potential is “Flip” education, a unique active learning approach. Although Flip is normally associated with the hard sciences, this paper presents a case study that demonstrates its effectiveness in the social sciences, specifically an upper division undergraduate environmental/sustainability planning class. Two important takeaways from this study include: 1) that teaching must be more student-centered, allowing students to take more control of their own education as assigned material be available before the fixed class time so as to allow class time for more active learning; and 2) Students report improved learning when Flip experiential methods are used in conjunction with some form of standard professor lectures. 
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Introduction 
Reaching millennials is becoming one of the key challenges for educators in the 21st century classroom. These students have been raised in a world of rapidly evolving technology and instant access to information. As a result, they “think and process information fundamentally differently from their predecessors” (Prensky 2001, 1). Unfortunately, the presentation of educational materials in many university classrooms has not changed significantly despite changes in outlooks and priorities. Many educators still believe in and largely practice passive teaching approaches, e.g., lectures and assessment of understanding through exams (Stewart-Wingfield and Black 2005). This traditional teaching, or teaching-centred paradigm, assumes that students are empty vessels waiting to be filled with knowledge (McManus 2001). 
Traditional teaching methods including lectures certainly have a place in higher education as they allow instructors to quickly deliver new concepts to large numbers of students (Whetten and Clark 1996). While this approach has expanded through the growth of online instruction, literature shows that this form of teaching can result in lower knowledge retention after the course ends (Van Eynde and Spencer 1988) and difficulty in maintaining student attention (Dorestani 2005). Roehl, Reddy, and Shannon (2013, 45) suggest that to reach millennials, educators need to shift from primarily passive, lecture-based teaching to more engaged methods or learner-centred paradigms.
Flip education embraces learner-centred paradigms by requiring students to engage with materials prior to class then use class time to assimilate the information through problem-solving, discussion, and/or debates, among other activities. This is different than the traditional model where students are not exposed to the materials until classes begin then asked to demonstrate their understanding through homework assignments and testing (Brame 2013). 
Currently, Flip education is used primarily in the hard and quantitative sciences. To see if these techniques would translate to the social sciences, specifically urban planning education, a 2017 traditional environmental sustainable planning class at a large research institution was “flipped” and active learning techniques incorporated into the curriculum. The goal was to create a blueprint that other planning classes could emulate. This paper reviews the literature around critical thinking and experiential learning as key components of active learning and learner-centred teaching paradigms, explains Flip education, then presents a case study of a flipped upper-class undergraduate planning class and the results of a post-class student survey.
Literature Review 
Active learning and learner-centred paradigms incorporate technology and more stimulating, thought-provoking activities into the classroom (Roehl, Reddy, and Shannon 2013). According to Zayapragassarzan and Kumar (2012), there are four key strategies to active learning: 1) create individual activities (inside and outside of the classroom); 2) incorporate student paired activities; 3) encourage informal groups; and 3) assign cooperative student projects. Merging these ideas with a “flipped classroom” engages students more fully in the learning process. It encourages them to think more critically and provides them with opportunities to work through the information with their peers (Bonwell and Eison 1991; Michel, Cater, and Varela 2009). This has been shown to improve learning outcomes and increase overall motivation for learning (Prince 2004; Freeman et al. 2007; Lewis, Chen, and Relan 2018). 
Experiential Learning
There are numerous definitions of “experiential learning.” For example, in apprenticeships, it involves on-the-job training in a trade or profession. In education, it has been defined as “a philosophy and methodology in which educators purposefully engage with students in direct experience and focused reflection in order to increase knowledge, develop skills, clarify values, and develop people's capacity to contribute to their communities” (Association for Experiential Education, para. 2). In general, it means learning by doing and consists of a four-step cycle: 1) the experience, 2) reflection on the experience, 3) conceptualization of the experience, and 4) applying new ideas and new knowledge in a new experience (Kolb 1984). 
There has been an on-going debate if experiential learning in formal education better prepares graduates for real-life jobs and if it should be incorporated into a school’s curriculum. John Dewey, an education philosopher who is often referred to as the initiator of higher education experiential learning, said “there is an intimate and necessary relation between the processes of actual experience and education” (Dewey 1984, 20). Some scholars argue that graduates without experiential training are less prepared for the workplace (Spencer and Perry 2015; Cantor 1997; Jennings and Wargnier 2010). 
James March, the author of The Ambiguous (2010, 9), contrasted experiential learning with formal education by describing experiential knowledge as “lessons extracted from the ordinary course of life and work,” and academic knowledge as “generated by systematic observation and analysis by expert and transmitted by authorities” (2010, 12). March also points out the problems with experiential learning, including the impacts of inference forming and the experiences themselves (6). While it may be true that errors and erroneous beliefs may be passed down in experiential learning techniques, it is important to acknowledge that academic knowledge is not completely objective either. Educators’ personal values and biases are inadvertently or sometimes deliberately incorporated into the theories and concepts being taught. Developing students’ critical thinking skills however enables them to carefully evaluate the information they are learning, regardless of if it is through experience or in a classroom. 
Critical Thinking
There has been a growing call for transformative learning in education and many have argued that the key lies in focusing on ‘how to think’ rather than focusing on ‘what to think’ (Thomas 2010; Liu et al. 2014; Beyer 2001). This has been fuelled in large part by employers’, public officials’, and educators’ increasing concern over the lack of students’ and employees’ thinking and reasoning skills, which are needed for today’s society and the increasingly technologically complex workforce (Gibson 1995; Association of American Colleges and Universities 2015). Critical thinking enables students to discern, analyse, and evaluate information to reach a logical conclusion and build upon their existing knowledge (Saadé, Morin, and Thomas 2012). 
 Robert Ennis, in A Logical Basis for Measuring Critical Thinking Skills (1985), defined critical thinking as “reflective and reasonable thinking that is focused on deciding what to believe or do.” As Ennis (1985) further explains, this type of thinking hinges on the ability to absorb, interpret, distil, assess and appraise, and ultimately, internalize knowledge to initiate an action or response. These skills are imperative for participating in the ever-evolving sustainability and environmental discourses (Wals & Jickling 2002) or any activity that encourages students to challenge preconceived notions and devise innovative, practical sustainable solutions. Carefully examining results and critiquing data provides students additional insights and the capacity to improve upon a model or a process (Holmes, Wieman, and Bonn 2015).
Some scholars have argued that critical thinking should not or cannot be taught in schools (Hendrick 2016; Willingham 2008). For example, Willingham, a professor of cognitive psychology at the University of Virginia, argues that critical thinking is not a skill that can be taught. Rather it is a combination of “meta-cognitive strategies” that teach us how to think about the way we think and help us put new information in context based upon our knowledge of a subject. Thus, it is domain specific and experiential (Willingham 2008). Other scholars argue that teaching students to think critically can and should be conveyed in every quality academic program—and thus serve as the foundation of academic sustainability education (Wiek, Withycombe, Redman 2011) as it is crucial for success in both their personal lives and today’s dynamic workplace. 
For example, a study by Miri, David, and Uri (2007) found that when instructors “purposely and persistently” use a variety of teaching techniques and engage students in real-world problems, encourage discussion and debate, and foster curiosity and inquiry, students are more likely to develop critical thinking capabilities. Ahuna, Tinnesz, and Kiener emphasize that “because it is impossible to predict what advancements lie ahead, establishing a mindset of inquiry and effective problem solving may be the most important goal of [these] professional preparation programs” (2014, 2). These arguments also make the case for active and learner-centred paradigms that promote hands-on, experiential learning. 
Flip Education 
Incorporating both critical thinking and experiential learning into the flipped classroom has the potential to open new avenues of learning and teaching techniques. The idea of the flipped classroom originated in the 1990s when Harvard Physics Professor Eric Mazur (2005) looked for a new way to get material across to his students. Exactly what a flipped classroom entails has come under some debate. For instance, Roehl, Reddy, and Shannon (2013, 44) state that a flipped classroom “employs easy-to-use, readily accessible technology[i] to free class time from lecture…using class time for active learning versus lecture provides opportunities for greater teacher-to-student mentoring, peer-to-peer collaboration and cross disciplinary engagement.” Other definitions emphasize the importance of technology, especially for supplying online materials (Abeysekera and Dawson 2015; Bishop and Verleger 2013; Moore et al. 2014; Roehl, Reddy, and Shannon 2013; Strayer 2007), as a means for preparing and engaging them before coming to class (Bergmann and Sams 2012). 
 Despite the lack of an inclusive definition, there is agreement that class materials must expand the curriculum rather than merely re-arrange it (Bishop and Verleger 2013). Bishop and Verleger (2013) have come up with a working definition that we used in developing the flipped planning classroom presented as a case study later in this paper. First, a flipped classroom employs individual instruction and materials outside of the classroom, typically made available to students online prior to class; and second, it builds upon this instruction using interactive group learning activities inside the classroom.
With this working definition, traditional class material such as lectures and “homework” or outside of the classroom work is provided online. Students are expected to engage with these materials before coming to class and be prepared for in-class discussions and activities. This also enables students to engage with these materials throughout the course. Questions and what would traditionally be considered homework is worked through in the classroom. Thus, students use the time in class to work through problems, advance concepts, and engage in collaborative learning (Roehl, Reddy, and Shannon 2013; Tucker 2012). Through this process, students are more engaged and build a stronger background with the material (Bergman and Sams 2012; Moore et al. 2014).
Flip learning also helps students reach a higher level of learning and mental functioning. For higher levels of functioning to occur, it is important for students to understand the why and its meaning to dominate their activity rather than just engaging in passive rote learning (Stayer 2007). Per Strayer (194), for students to reach a place of stability and change, the learning environment must be structured so that they have space to reflect on their activity in this adaptation and coping process. Not only must students have space to reflect, the professor must act to help students negotiate between the personal sense they have made of the content as a result of their learning activity and the things they still need to learn before the activity is complete. Such an environment will require multiple ways for students to express their learning and multiple cycles of feedback from the professor.
It is important to understand that the instructor and student take on different roles in a flipped classroom. In a sense, the instructor becomes more of shepherd that helps lead the student rather than telling them what is right and wrong. This type of classroom not only benefits the student but also the instructor by helping them better understand what their students are learning and what pace works best (Moore 2014). Thus, the flipped classroom has the potential to realign and restructure the classroom to better engage not only millennials but all students. 
While the flipped classroom does not work for all subjects, it works well “for topics where class lecture is predominately utilized to provide instruction” (Roehl, Reddy, and Shannon 2013, 46). This style of education requires a high level of maturity from the student and may best be suited for upper division undergraduate or graduate level classes (Strayer 2007) as demonstrated in this case study. The success of a flipped classroom is a combination of prepared and engaged students and instructors who apply the at-home learning to hands-on active learning in the classroom. 
Because the flipped classroom can expand students’ understanding of the subject, it is especially beneficial in practitioner-driven fields such as Urban Planning and Sustainability. In these fields, the flipped classroom’s active learning components not only help students develop critical thinking skills, it allows them to practice the skills and ethics needed to transform them from students to professionals. This is a significant objective for courses in planning, particularly given that experiential learning, in the form of community-based studio workshops, is now required by the Planning Accreditation Board (PAB).
Environmental Planning: A Social Sciences Case Study
The environmental planning class chosen for this study was a senior undergraduate planning course with 42 students enrolled. Previously, this class was merged with a graduate Masters Environmental Planning course. However, the two courses were separated in response to recent PAB (Planning Accreditation Board) review recommendations. 
Reading Materials: The instructor provided lectures/presentations and overviews of reading materials from the required texts—Tim Beatley’s Biophilic Cities (2010), Stephen Wheeler’s Planning for Sustainability: Creating Livable, Equitable and Ecological Communities (2013), and Zachery Smith’s The Environmental Policy Paradox (2017)—and weekly readings from reports, academic publications, and book chapters before classes began, using the university’s Blackboard system. Developing the skills to be able to succinctly and effectively communicate ideas, and debate and critically argue a point regarding these materials were key course objectives. 
To practice these skills, the first assignment required each student to select four readings from the assigned materials to critique. Critiques, limited to two pages in length, had to include an evaluation of the reading, the author’s thesis and argument, the merits of the argument, and the value of the reading to the topic and/or environmental education. At the start of class when their readings were due, the students presented their critiques to the class. The information was then discussed and debated by the class. 
Instruction: In contrast to the traditional lecture-based course offered in years past, this course augmented these materials in class with invited speakers, largely planning practitioners. This provided students with a practitioner-planning perspective and insights into the world of planning, regulation, and policy. Because of the flipped classroom, students brought the knowledge gained from their pre-class work to bear in questioning guest speakers on where and why practices succeeded or failed in planning, alternative approaches to the topic, and related issues. In the “Class Survey on Course Effectiveness” section of this paper, survey responses show that these presentations were most useful as a learning outcome since most students intended to move onto professional planning jobs. Table 1 shows the list of weekly topics which had a corresponding presentation by a planning professional/practitioner. 



Table 1: Weekly topics for which a professional/practitioner gave a presentation

	Weekly Topic
	Professional Presentation(s)

	Sustainability in Planning 
	Heat Island Mitigation; Green Indicators; Sustainable Neighbourhoods Ecology and Landscape; Ecological Corridors; Preservation Areas

	Solid Waste Planning 
	Regeneration and Waste to Energy Opportunities

	Environmental Planning Tools
	Introducing Geodesign to Planners

	Urban Environmental Policy
	Sustainable Policies in Desert Cities

	Environmental Justice
	Food Deserts and Other Illustrations

	Law in Environmental Planning
	How NEPA Works; Water Resources Management

	Urban Sustainable Design
	From Walkability to LEED

	Hazards and Climate Change
	Resiliency and Adaptation



It is important to mention that practitioners worked with the class instructor prior to giving their presentations to understand the students’ current level of understanding on the topic (information covered in the readings and online lectures/presentations), the nature of the topic in context of course learning objectives, and whether that topic was to be used by the students in their team research projects. 
Student Team Reading Assignments: Tim Beatley’s Biophilic Cities was assigned to all students for a team exercise. Student teams of 4-6 people were tasked with developing a written and oral presentation on approaches to establishing nature in a desert city, specifically looking at the benefits of ecosystem services. They were required to review existing literature and impart personal experiences when applicable. Interviews with practitioners were also an option. At the end of the assignment, each team submitted and presented a multi–authored team project.
Research assignments: For two in-class assignments, students formed teams of 3-5 students to research and present applied environmental planning issues. This team-based approach, with the instructor acting as a resource when needed, provided opportunities for students to define issues related to their topic, discuss and analyse the data, reach a consensus, and organize their report. This work sought to develop and exercise students’ critical thinking, decision making, and teamwork skills, among other learning processes. Of importance to the course objectives and learning outcomes was the students’ understanding of how scholarly material and theoretical context are applied to practical and applied planning and urban science. To facilitate this, the two research assignments, a “25 Issues Analysis” and exploration of the “Socio-Environmental Nexus” in planning, asked students to consider and deliberate how to take the scholarly work on the topic and translate it into practical knowledge, and how to apply the theory for developing practical planning solutions. A brief overview of each assignment is given below.
The “25 Issues” Analysis Assignment: The assignment asked small student teams (3-4 students) to select one of twenty-five local environmental planning issues. The issues or planning problems ranged from food deserts to social justice issues in terms of access to local parks; groundwater contamination to brown cloud conditions, including problems connected to future water supplies; brownfield redevelopment; neighbourhood connectivity; among others. Students were then asked to provide a summary report and presentation for a hypothetical city council as members of a municipality’s planning staff working towards resolution of the problem.
The learning outcomes for this assignment were for 1) students to organize into a team, do research, and work together to produce a summary report; and 2) enhance clarity of communications, using both written (the report) and oral presentation skills via a 5-minute presentation with time for class questions and answers. The summary report was limited to a maximum of three pages with another page for illustrations of the final plan/design. The report had to address the following:
·      The cause and/or source of the original problem and how serious the problem is to the local community. What has been or is being done to remedy the problem/issue?
·      How have other cities tried to resolve the issue? Have the attempts been successful so far or not?
·      How critical is it that the problem be resolved now? To what degree is the issue a local problem verses a state or federal problem? How concerned are residents and local government about this issue?
·      To what degree is this problem a planning, policy, or design issue?
·      What are the various alternatives to reduce the adverse impacts of the problem? Please evaluate the alternatives, argue a case for the feasibility and practicality of the alternatives, then select one alterative.
·       Develop and argue for a plan, policy or a design that will support your alternative solution.
Based upon survey responses, the students thought that this exercise was an especially effective learning tool. Specific mention was made of taking the planning problem through a strategic planning model process from problem definition to alternative solutions to a final plan. Although not a requirement of the assignment, students within several teams interviewed scientists, journalists, planners/designers, and/or people in neighbourhoods under study for their perspectives and appraisal. Interviewing was an alternative method for gathering information that was new to most of the undergraduate students in this planning course. Thus, a number of students gained important skills beyond those identified as learning outcomes. 
The Socio-Environmental Nexis Assignment. The last student team assignment focused on an abbreviated community-based study that connected social aspects of a neighbourhood with the environment. For example, several teams looked at how to improve the quality of life in poor neighbourhoods using needs assessments to determine the role of planning. Engagement with community members and active neighbourhood organizations has been seen to be an important learning approach in experiential learning. This assignment presented problems for students given the short turnaround time allotted for the project as well as the lack of experience for many students with studio-like courses. As a result, the final products were missing sufficient attention to the approaches and methods used. An important lesson learned was that to include mini-studio learning activities in this class required more guidance and time allotment. 
Class Survey on Course Effectiveness: Does Flip Education Work in Planning Courses?
To understand the impact of the Flip teaching method, students were given an in-class survey two weeks before the end of the semester. The evaluation was done during class time and collected by the Teaching Assistant without the professor being present. Of the 42 students enrolled, 37 (88.1%) took the survey. For the analysis, 100% of the 37 students responded to a question unless indicated otherwise.
Table 2: Student Evaluation Scores

	Evaluation Criteria
	Student Evaluation Scores for Flip Course

	
	% of Student Response 
for each Likert-scale score
	Mean Score

	
	1
	2
	3
	4
	5
	 

	Course Approach
	0
	5.4
	6.1
	32.4
	54.1
	4.4

	Presentations
	0
	5.4
	13.5
	21.7
	59.5
	4.4

	Critiques
	0
	2.7
	32.8
	18.9
	40.5
	4.0

	Experiential Team Learning/Research
	5.4
	0
	8.1
	32.4
	58.1
	4.4

	Overall Course Learning
	1.4
	3.4
	15.6
	26.4
	52.1
	4.3



The first four questions asked students to rate the “strength” of the course on a 1- to 5-point Likert scale (described below for each criteria). These questions addressed 1) the approach, 2) invited presenters, 3) use of critiques, and 4) the team approach to community-based planning and research. Overall course learning was determined by averaging the responses to all four questions. Table 2 shows the results of the student evaluation scores for each of the learning criteria and the mean scores.Course Approach: The first question, “On a scale of 1 to 5, where 1 stands for weak a approach and 5 stands for a strong approach, how would you rate the course from 1 to 5?” More than half of the 37 students (54.1%) gave the flipped classroom approach a ‘5’ rating and another 32.4% rated the course a “4”; combined, 4 and 5 ratings totalled 86.5% of the class or 32 students. This clearly demonstrates strong support by students for the Flip teaching methodology.
Presentations: Next, students were asked, “In your opinion, on a 5-point scale where 1 is not successful and 5 is highly successful, how would you rate the incoming practitioner presentations?” The average score was 4.4 with 59% of students giving the presenters a 5.0 and only 2 students (5.4%) rating the presenters “with a low success rate.” This question received the highest ‘5’ ranking of all questions and a combined ‘4’ and ‘5’ score of 84% (successful and very successful, respectively), indicating that this was a viable approach for achieving learning outcomes.
Critiques: Using student-developed critiques was an important learning approach. The survey question pertaining to this criterion read, "You were asked to write short critiques of several readings, to present these critiques and then discuss your views in class with your classmates. Did you like this approach to learning?” The average response was 4.0 on the 1-5 Likert scale and 59.4% ranking it successful ‘4’ and very successful ‘5’. Although slightly less positive compared to the average on all other questions, critiques as a learning tool received strong overall support with 40.5% of the class ranking them a ‘5’, only one student ranking them a ‘2’, and none of the students ranking them a ‘1’.
Experiential Team Learning/Research: The last item looked at the level of perceived success of team-based experiential learning. The question asked: There were two student projects in this course. The first was on providing information on one of the 25 issues to the “Mayor of Phoenix”; the other on innovative environmental planning issues. To what degree did you think these two research projects were beneficial to your education? On a scale of 1 to 5 where 1 is “not beneficial” and 5 is “very beneficial” how would you rate the team projects in terms of learning – communication, team activities, organization of research, importance of projects, learning about your team issue? Your score 1 to 5?”  As a learning tool, students found team projects highly successful and beneficial with an average score of 4.4. The combination of ‘4’ and ‘5’ represents 91.7% of the students that responded to the survey. Rankings of ‘5’ accounted for 58.1%, the second highest ranking, and 32.4% ranked team learning a ‘4’. 
Overall Course Learning: Survey analysis also includes the rating all learning methods combined. The data show that very few students gave low ratings for any of the Flip education learning variables. In fact, the average rating for all four criteria as 1 and 2 totalled only 4.8%. In contrast, 78.5% of the students rated the four learning factors as 4 (26.4%) and 5 (52.1%).
The survey also asked students to identify two aspects of the course that “you particularly liked in terms of learning.” One student did not answer the questions, resulting in a 97.3% response rate. Both guest speakers (50%) and Group Projects/Assignments (33%) received the strongest support. Table 3 provides an overview of these responses.  
Table 3: Factors for success
	Factors students identified that helped the course be successful
	Number of mentions

	Presenters (Guest Practitioners)
	18

	Group Projects / Assignments
	12

	Collaboration / Discussion in Class 
	6

	Collaborative Learning
	6

	Critiques Assignments
	4

	Urban Focus / Perspective
	2

	Professional Planning Focus
	2

	Reading Materials / Topics
	1

	Learning from faculty and students
	1



The last question was an open-ended question that asked students if they felt the overall structure for the course allowed for learning with “formal lectures from the instructor not being necessary.”  The question asked: “Would you say the nature of the course – readings, critiques, class discussions and reflections, team research projects and presentations each class period resulted in learning environmental planning that did not require formal lectures from your instructor. Thoughts on this question?” Of the 37 students completing the survey, only 24 responses were returned resulting in a response rate of 64.9%. The lack of an easy YES/NO answer or Likert-scale rating may explain the lower than expected number of responses. Another explanation may be that students felt they had answered this question previously. Table 4 provides an overview of these responses.
Table 4: Impact of Limited Lectures by Instructor

	Open ended answers

	Positive
	Both Positive and Negative
	Negative
	No Response

	15
	9
	0
	14


The overall analysis of responses shows that 15 students felt that learning can be accomplished without formal lectures from the instructor. None of the respondents felt that limited formal lectures by the course instructor was problematic. This fact is not surprising as responses to the previous questions demonstrated that the course was successful in meeting learning objectives.
Individual responses to this specific question were quite interesting. In one case, a student voiced the opinion that formal lectures were not required to learn the topic in a comprehensive way but that “having a knowledgeable instructor on the topic is still important to facilitate the discussion.” This student noted that the instructor they had was knowledgeable. 
The same student recommended that discussion questions should be given to the class while the readings are being done independently. This presents an interesting issue in ‘Flip’ instruction, as providing questions prior to the in-class discussion might constrain creativity but doing so would provide questions for students to think about as they read. This issue will be addressed in future flipped classes.
Other students stated that they liked the professional presenters coming into the class and thought the instructor should summarize the presentation(s) or provide input on the implications for planning and policy. When this approach was taken in the course, the follow-up was viewed as very beneficial. Another student suggested that he/she “enjoyed the responsibility to learn what I wanted from the course” and “there were interesting views and information from the speakers.” 
Another positive voice for Flip education was that the student could learn through “interaction with class, instructor and presenters without formal lectures from the instructor.” The strongest support came through the following comment, “I thought I learned a lot more with the readings, critiques, and class discussions over a formal lecture.”
A few students indicated that they would like to see more structured lectures, not on any specific topic, but integrating all the materials. For example, one student suggested at least 2 formal lectures be given by the instructor.
Other comments noted:
·       “I enjoyed the nature of the course as an unconventional learning experience. This was interactive, engaging, and offered multiple perspectives which I think is important for learning.” 
·       “Very simply Flip education generates ideas for solutions- engagement in learning helped in this. The interactions of the students and instructor was great therefore there was no need for formal ‘anything’ because learning from the hip is the best.” 
·       “Yes, formal lectures get boring… this was not a problem here by being constantly relevant to my life without flooding me with unnecessary information.” 

Discussion
An important aspect of this Flip education experience was that it offered students a diversity of experiences and ideologies from outside experts. In the traditional lecture model where most or all lectures are provided by a single expert, the expert’s biases are often passed onto the students. The availability of additional experts and practitioners reduces this bias and provides a forum for faculty, practitioners, and students to have an open discussion on topics being discussed. Many assumptions that students have about the field can be challenged by practitioners who are in the thick of it. Students are also able to take advantage of the experiential learning that the practitioners have undertaken in their field and get insights to ‘short cuts’ of what works. 
In addition to the diversity of instruction, class time in this Flip education experiment included literature critiques, weekly guided discussion on topics, and experiential team-based assignments and research. Critiques and discussions gave students the opportunity to formulate and defend their ideas to their peers, thereby developing useful skills for any planner. The team-based research projects encouraged students to go out into the field and get first-hand practical knowledge of an environmental planning project. These active-learning experiences expanded upon and complemented the lectures, readings, and guided discussions. 
The beauty of flipped or inverted learning is that it promotes a combination of pedagogical and interactive learning methods. This has been proven to be an effective way to engage millennials and promote learning that goes beyond traditional, lecture-driven approaches (Wilson 2004; Phillips and Trainor 2014; Hotle and Garrow 2015). As demonstrated by this case study, this method is extremely beneficial for multidisciplinary planning courses such as environmental management, natural resource planning, urban planning, sustainability planning, etc. as it not only provides a theoretical background but also offers access to hands-on and real-world practical knowledge. 
Flip education helps students connect the dots between the learning materials and real-life application. The interactive team-based approach makes the classroom more appealing for millennial students who welcome collaboration (Phillip and Trainor 2015, 520). Importantly, this approach introduces students to both professional expectations and prospects as well as helps them develop a professional identity (Dilullio, McGee, Kriebel 2011). Thus, this class structure presents a great opportunity for students as they transition to becoming a professional and can greatly boost students’ confidence. As students enjoy the opportunity to work with professionals, professionals also get the opportunity to interact with future professionals in their area of interest. This benefits students and professionals alike.
In addition to professional-to-student learning, the flipped classroom enabled planning students to exercise peer-to-peer learning as the class nurtured discussion and team activities. This gave students access to diverse views on planning problems and different perspectives on solving them. Thus, insightful and diversified discussion itself became a significant resource for learning as it welcomed inquiry, widened understanding, and promoted thinking out-of-the-box. It also helped students improve communication, interpersonal, and critical thinking skills. These skills are critical for student success both in school and the workforce.
The critical thinking exercises offered in the class included critiques of reading materials that honed students’ analytical skills rather than simply asking them to summarize the material. This enabled student to link theory with their understanding of the topic. Sharing their critiques with their peers not only nurtured healthy debate and discussion in the classroom but provided important insights into the critical thinking process by creating a space within which students were asked to think beyond what it is written by the author(s). This afforded self-paced and interactive learning opportunities for the students. 
Group assignments offered interactive learning opportunities in applying acquired knowledge to real-world problems and solutions as well. This proved effective for helping the planning students bridge learning and practice as they gained an understanding of the importance of the theories they were learning. Group activities also bolstered teamwork, leadership, and writing skills, as students worked together to research planning issues and develop presentations to hypothetical policy makers. These skills will be invaluable in both students’ academic and professional careers. 
Conclusion 
The purpose of this study was to understand the effectiveness of Flip educational techniques and if they could be used in the sustainability and planning classroom. In reworking an annual environmental planning class, we moved away from the traditional lecture format (faculty-centred) to one based on active engagement and experiential learning (student-centred). In doing so, we emphasized group work, student-led critiques and discussions of the readings, and lectures by practitioners working in the fields of planning, environmentalism, and sustainability. 
The findings of the post-class survey overwhelmingly showed that the Flip education techniques instituted were well received and beneficial to student learning. For example, 91.5% of the respondents thought the class was successful, rating it either a 4 or 5 on a 1- to 5-point Likert scale. When asked to rate presentations by practitioners, 59% of students gave them a 5.0 the highest ‘5’ ranking of all questions. These examples indicate that the Flip education format can be considered a success in the context of planning and that students value practitioner input and expertise as part of this experience.
While Likert-scale responses shed light on specific aspects of the class, open-ended question responses showed the most interesting results. These responses also offered the most critical insights for future attempts at Flip education for sustainability and planning courses. 
There was a consensus among students that the traditional formal style of learning was not necessary to understand the material at hand. However, while Flip techniques ask for the instructor to take a step back, there was a desire for the instructor to have greater participation in two major areas—taking an active role in summarizing what was said by guest lecturers and giving at least a couple of formal lectures. Both issues can easily be rectified within the Flip structure. 
First, summarizations can be conducted during the class following the practitioner lecture. This presents an opportunity for not only summarizing the previous discussion, but also for discussing how the topic(s) presented by the practitioner fit within the context of readings and online lectures. Second, formal lectures could be addressed similarly. For instance, instructor lectures need not necessarily introduce new material but could synthetize readings, online materials, guest lecturers, within the context of their own experience “from the field” and/or specific planning issues. This would allow students to have a meaningful encounter with the instructor without breaking away from the Flip structure.
While this class structure shows an example of how Flip teaching techniques can be used in the social science classroom, the structure of the class, and for that matter Flip education overall, is not a panacea to solve all issues that educators may face in connecting with millennial students. It is, however, an important technique for connecting with these and all students. Two important takeaways from this study include: 1) that teaching must be more student-centered, allowing students to take more control of their own education as assigned material be available before the fixed class time so as to allow classtime for more active learning; and 2) Students report improved learning when Flip experiential methods are used in conjunction with some form of standard professor lectures. As millennial and future generations of students demand different styles of education, it is our job as educators to meet their demands. Flip education represents one avenue that can be instilled not only in the hard sciences but also in the social sciences. 
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[i] The Flip classroom relies on at home technology (lectures, videos, slides, etc) to allow students to be fully prepared for the interactive activities that take place in the classroom.
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