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Abstract:



Building resilience is a promising transdisciplinary area that contributes to addressing the impacts of climate change. This paper focused on the design of climate-resilient environmental curriculums to enhance environmental quality. Transdisciplinary approaches have been recognized as being well-placed to assist responses to climate change, which is a complex phenomenon and problem. Semi-structured interviews were conducted to explore how climate-resilient environmental education can be integrated into the design, implementation, and practice transdisciplinary manner into curriculums. Transdisciplinary curriculum design is an important factor determining the quality of modules, especially in the field of environmental design, due to its real-life setting characteristics. As students are trained with new projects, and under different socioeconomic and environmental conditions, curriculum design requires modification. Moreover, promoting transdisciplinary studies is a new trend that influences curriculum design. Compared to the interdisciplinary approach, the transdisciplinary approach is concerned with issues and subjects that exist between disciplines, across different disciplines, and beyond all the disciplines, leading to an immense space of new knowledge. This approach leads to integrated research that involves non-academic participants. We concluded that the transdisciplinary approach is beneficial for students in two ways: better performance in practical modules, and addresses the real interests of the students. Feedback from students about the curriculum design suggested that, to consider the individual student’s personal circumstances, multiple training methods should be used. The transdisciplinary approach to climate-resilient environmental curriculum design using a participative process amongst stakeholders is crucial; however, in this study, different opinions amongst interviewed tutors may obstruct the realization of the students’ wishes.
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1. Introduction


Effective curriculum design is key to successful student learning and outcomes [1,2]. Environmental design involves the fields of architecture, landscape architecture, and urban planning and design, as well as the research pertaining to these fields. The bachelor in environmental design curriculum is practical-based education, which requires the completion of design-based studio experiences every semester, along with a number of complementary courses, general electives, and environmental design electives (http://www.colorado.edu/envd/program-information/curriculum). Due to climate change and extreme weather, developing a transdisciplinary strategy that effectively integrates disciplines, approaches, and knowledge systems is necessary to create greater and more sustainable impacts [3,4]. This study was inspired by the fact that environmental design tends to be a practical discipline which, as Lang commented, “…involves the use of a broad range of skills…not only problem solving skills but also communication skills” [5]. Drawing upon Lang’s recommendation, environmental design curriculum planning in Taiwan can be seen as a mixture of learning by doing and learning with doing [6,7], meaning studio practices and academic theories interact to enrich one another [8,9]. However, the academic modules offered by environmental design departments tend to focus only on the professional knowledge of the environmental design field, and do not include socioeconomic agendas and lack other presentational skills, such as communication skills and digital presentation skills. The heavy burden of compulsory modules limits the ability of students to study these agendas and skills. (For instance, students at the Department of Urban Planning and Development Management, Chinese Culture University had to complete 98 compulsory credits out of 132 graduation credits before 2015. Students of the Department of Architecture, Feng Chia University, had to complete 133 compulsory credits out of 156 graduation credits.)



However, some universities have a different curriculum. Harvard University and Massachusetts Institute of Technology have restructured the study program by allowing students to choose transdisciplinary modules in their first year of university, and declare their major in the second year. Transdisciplinary studies are believed to encourage students’ motivation to study [10,11], allowing them to explore and determine their interests through first year studies and then decide upon a study area. This has influenced some proactive universities to adopt a similar approach to restructure their programs and modules, including the Chinese Culture University in Taiwan.



The Chinese Culture University has attempted to meet contemporary demands for a free environment to study from students and society as a whole. In 2015, the College of Environmental Design at the Chinese Culture University launched a scheme to reduce compulsory modules to allow students to choose modules according to their interests and abilities. The rationale for this action was not only to fulfill the university’s policy, but to recognize that the complexity of climate-resilient issues could not be addressed by only one discipline [12,13]. Planning and design have traditionally concerned human welfare [9,14], and have focused on physical planning concerning land use that has added other factors as society developed, such as social planning, housing, transportation, environmental planning, real estate development, universal design, and interior design [15,16]. After a series of social movements and changes in the late 20th century [17,18,19], planning and design have become comprehensive tasks, during which planners and designers must consider broader issues and the complex interaction between factors. Traditional planning and design theories and training, such as land use planning and landscape and architecture design, are essentially incapable of meeting society’s demands for multidisciplinary planners and designers.



To address this situation, the College of Environmental Design implemented a policy that reduced the number of compulsory module credits to provide an opportunity for planning and design students to learn wider social, economic, environmental, technological, and psychological knowledge from other disciplines. According to the policy, three departments, Department of Urban Planning and Development Management, Department of Architecture and Urban Design, and Department of Landscape Architecture, considerably decreased the compulsory modules to allow students to choose their own modules. Moreover, intensive advertisement has encouraged the students in the College to choose modules in the other two departments within the College. To do so, the College, along with its three departments, established several transdisciplinary courses to guide students to take modules that complement specific knowledge and skills, such as planning and design theories and principles, computing simulation, contemporary societal debates, and legislation and regulations. The College of Environmental Design was the first college in Taiwan to integrate modules across planning, architecture, and landscape architecture departments. As a result, a small number of students in the three departments took the opportunity to choose modules from other disciplines. The students’ motivation, experiences, and outcomes caught the attention of researchers. As a result, a series of research methods were used, and, consequently, this paper evaluated the extent to which transdisciplinary studies were beneficial to students, and provided feedback for curriculum design in the field of environmental design field.




2. Method


2.1. Context and Participants


The practical curriculum researched in this study was in a newer college established in 1993, but was the first college in Taiwan to focus on environmental design, and two of its three departments were established in the 1960s. The practical aspect of the planning and design curriculum had been an important module for both teachers and students, and exists today in all three departments [11,20]. All three departments are similarly structured with about 60 students per class, and one class per grade. In the planning and design practical modules, students are divided into various groups based on the scale of sites, and each group has a tutor responsible for teaching and supervision. Each group completes an individual project. Students gather officially once or twice per week for up to 12 h in school, and regularly meet during off-school time to work on the projects. At the beginning of each semester, students are briefly introduced to the projects including clear requirements and assessment criteria. After the introduction, students conduct a site survey and investigation in following weeks, and organize and analyze the collected data. Each team subsequently provides the systematic survey results, including land-use planning and current conditions, a transport survey, public facilities, a hazard-prevention and emergency scheme, and open spaces distribution.



Although the three departments have different goals and focus on different planning and design scales, the approaches and techniques to planning and design are similar. All the information must be digitalized into computer software such as Autodesk AutoCAD and/or Geographic Information System software, i.e., ESRI ArcGIS, and presented in drawing maps. According to the analysis and understanding of the information, each team then gives a 15–18 min presentation of their vision and planning concepts for the designated areas, including the established physical development plans, and present their ideas using PowerPoint, two-dimensional (2D) and three-dimensional (3D) drawings, physical models, and a 3-min video clip. (Department of Urban Planning and Development Management requires each group of students to present a three-minute video clip from Years 1 to 4. Department of Landscape Architecture has a similar requirement, but only for Year 4 students. Department of Architecture and Urban Design has no such requirement). The presentation is assessed by a group including tutors and guests from public and private planning sectors, as illustrated in Figure 1. Assessors carefully review students’ work and provide feedback, and the result is announced in the end of the presentation or shortly thereafter. The final rankings of each student are determined according to their performance throughout the semester and discussed by the panel of tutors to ensure the quality of rankings [21,22,23].


Figure 1. Final student presentation of their project, receiving the assessments and critiques of their tutors. A simulation of a typical assessment scenario; all students in the photo have graduated, and, in this case, assessors included guests: two architects, one governmental official, one manager from the private sector, and three tutors from the department. Some assessors are not in the scene.
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The curriculum design used to include a well-defined problem or set of problems within given areas for which students had to gather related information and use the natural or artificial advantages of the sites to solve the problems [21,24,25,26]. This curriculum design is a typical problem-oriented approach where students focused on understanding, defining, and solving problems [27]. During the curriculum restructure, the semester schedule of the curriculum was unchanged, but the curriculum design was altered. Instead of providing clearly defined problems for given areas, students were only provided a clearly defined area. Through their site visits and use of tools they had, such as sketch books, video recorder, cameras, and their five senses, students gathered the information required to define problems and analyze site conditions to create potential solutions. Students were questioned each week in terms of their observations, analyses, and solutions to provide guidance on the importance of knowledge of different disciplines. What students learned on site was beyond what had been taught in their departments, such planning and design theories and practices, and multiple-dimension issues, often intertwined, involving social, economic, and environmental considerations. As a result, students were encouraged to provide solutions in class rather than being criticized, considering their knowledge system had not yet been fully built. Asking for a complete solution for the defined problems would be unrealistic. This was a major change in the project design to encourage students to provide creative solutions rather than examining the workability of their solutions. That is to say, this change allowed students room for mistakes. The curriculum design was influenced by the solution-oriented approach defined by Kruger and Cross, but allowed solutions to be less practical. From this observation, the curriculum design was somewhat influenced by solution-based thinking that focused on methods to solve problems rather than tracing the roots of the problems [28,29]. The combination of thinking in the curriculum design, with learning by doing and learning with doing approaches, changed the traditional process of teaching and learning in Taiwan’s planning and design program. Thus, the extent to which studying other disciplines could enrich and provide feedback to the planning and design knowledge and practices was therefore the center of this research, as shown in Figure 2.


Figure 2. Research mindset.
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2.2. Data Collection and Analysis


To understand the questions addressed in this research, we used multiple methods to generate data, and divided the data collection process into two steps. We began with a questionnaire survey followed by semi-structured interviews of tutors and selected students. The surveys and interviews were completed between April and June 2017 when the spring semester finished. As the researchers were the main implementers of the curriculum restructuring, they had the opportunity to observe the changes over two years. The field diary became another valuable source for the researchers to identify issues, track moments, and clarify ambiguities during the process of data analysis. Figure 3 presents the process of data gathering and analysis.


Figure 3. Research methods.
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A questionnaire survey was used for students to evaluate themselves in terms of the changes in their gained or enhanced capacities and capabilities after the restructure of the curriculum, and the extent of the benefit they experienced by the dropped compulsory module credits. Before conducting the questionnaire survey, the researcher explained the purpose and use of the questionnaire survey to the students, and allowed opportunities to raise any concerns about the survey. In the questionnaire, students were asked to reflect on their status upon almost completing the annual studies at the university. After the briefing, an online questionnaire survey was sent to the students, and they were asked to complete it within two weeks. With permission, detailed personal information of the students was collected to enable researchers to identify specific students to conduct interviews later. In addition to the personal information questions, the survey included 31 questions, which were categorized into six sections: ability to present planning and design concepts, computer software skills, planning and design skills, confidence in themselves and professional areas, professional knowledge and skill building, and their experiences with transdisciplinary studies.



A typical five-level Likert Scale was used in the questionnaire, where 1 was strongly agree, 2 was agree, 3 was neither agree nor disagree, 4 was disagree, and 5 was strongly disagree. In total, 96 respondents completed this stage of the questionnaire.



For the second step, a semi-structured interview was conducted. Amongst the respondents, 22 students stated that they had chosen modules outside the department, as shown in Table 1, and they were interviewed. For a comparison, 22 students who did not take any module in other disciplines were randomly selected and interviewed as the control group. The questions asked covered: views on the approach they were taught to practical modules; the extent to which the approach was easy to understand, adopt, and apply; feedback on the practical modules to allow for improvements; and their rationale for not choosing transdisciplinary modules (control group only).



Table 1. Number of students choosing modules in other academic departments.







	

	
Frequency

	
Percent

	
Valid Percentage

	
Cumulative Percentage






	
Valid

	
No

	
74

	
77.1

	
77.1

	
77.1




	
Yes

	
22

	
22.9

	
22.9

	
100.0




	
Total

	
96

	
100.0

	
100.0

	










The 22 students who chose transdisciplinary studies were asked additional questions about: their motivation to take transdisciplinary modules; their experiences in those modules; the extent to which these modules were beneficial to the practical module; and their feedback on curriculum changes.



Students’ annual transcripts were requested to review their achievements in the modules. The rationale for interviewing students was to confirm the survey results. In addition, the open-ended interview provided an opportunity to students to reflect on issues that were not known to the researchers [30,31]. In addition, six tutors (two tutors from each of the three departments) were interviewed after the student interviews were conducted, and the results were analyzed to understand different viewpoints on the issues raised in this research. Tutors were mainly asked about: their observation and personal views on the change in the practical curriculum design; students’ response and achievements in the practical modules; other observations and thoughts they would like to share; and their views and responses to students’ questioning and enquiries.



Quantitative and qualitative data were gathered and were analyzed using different techniques. Quantitative data analysis included bivariate and/or multivariate analysis to explore relationships between two or more variables. With the help of SPSS computing software, data analysis time was considerably reduced. Consequently, F-test, outputs of sum-of-square, and mean comparison were used via one-way analysis of variance (ANOVA). As a significant difference existed between variables, as shown through the F-test and sum-of-square comparison, the mean comparison was reviewed to investigate the difference. The chosen level of significance was 5%. In addition, combined factors, such as grades combined with sex, were examined because the researchers anticipated that a difference would be found between the variables [32].



For qualitative data analysis, “Framework” was adopted. Framework is a data analysis method developed for conducting applied qualitative research using a unit base within the National Centre for Social Research in the U.K. (formerly the Social and Community Planning Research). “[It] involves a systematic process of sifting, charting and sorting material according to key issues and themes”, and its strength is that “…by following a well-defined procedure, it is possible to reconsider and rework ideas precisely because the analytical process has been documented and is therefore accessible” [33] (p. 117). The Framework procedure includes five stages: familiarization, identifying a thematic framework, indexing, charting, and mapping and interpretation. The researchers followed these five stages to analyze the qualitative data obtained from the interviews.




2.3. Research Ethics and Insider–Outsider Issues


This research was conducted in an ethical manner. As described, students who participated in the questionnaire survey were informed about the extent to which the results would be used and the students could freely choose to participate in the survey. Moreover, informed consent was provided to all interviewees, including both teachers and students, including questions may be asked during the interviews.



The researchers were aware of their positions in conducting this research within the college and departments, knowing that potential bias may occur from the students due to their relationships with and feelings toward the researchers. This insider–insider position [34,35] provides the advantage of gaining access to those being researched. However, this position may lead to the “value-action gap”, in which the surveyed students provided answers they thought the researchers wanted [36]. Consequently, the researchers spent a considerable time to ensure the quality of data collected by constantly and repeatedly informing the interviewees about the purposes of this research and how the collected data would be used. In addition, students were informed that the survey would have no impact on their grades.





3. Results and Discussion


3.1. Rubrics Briefing and Results


Using the statistics results obtained with the SPSS software, Figure 4 presents the mean comparison between students who took transdisciplinary modules and those who did not. The former tended to believe they were more confident in communicative skills (Question 6 (Q6–Q9)) and data collection and analysis (Q14–Q16) compared to the latter. In terms of computing skills (Q10–Q13), two groups of students performed similarly without significant differences. An explanation for this finding is that 10 of the 22 students who took transdisciplinary modules chose computer software modules, especially in geographic information system and computer-aid drawing. The former group of students tended to agree that they were more interested in planning and design professions and would like to have a career in these fields after graduation (Q17–Q24).


Figure 4. Descriptive group statistics using one-way analysis of variance (ANOVA) test comparing questions across variables.
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Figure 5 presents the number of transdisciplinary modules that students chose in socioeconomic, natural science, computing, and other disciplines. These 22 students took a total of 75 transdisciplinary modules and were all in the top 10 in both their class annual transcript ranking and the practical module according to their transcripts and tutors’ scoring records. Thus, these 22 students, along with 22 students who did not take transdisciplinary modules, were further interviewed and the results are presented in the next section.


Figure 5. Numbers of modules taken in each category by students who took transdisciplinary modules.
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3.2. Interview Results


Interviews were conducted with 22 students each from the two groups, and two tutors from each of the three departments. The findings are presented in three sections: the comparison of the test group and control group, a detailed analysis of the students’ responses in the test group, and cross-examination through tutors’ responses.



3.2.1. Comparison


In general, students found the practical modules difficult and felt heavily burdened in all three departments, with similar responses from both the test and control groups. On average, according to their responses, the students had to spend at least 15 h per week to fulfill the weekly requirements from tutors. Although they were taught in the practical modules and professional knowledge was added from other modules in their departments, they emphasized that it was not enough to meet with requirements in the practical modules. This insufficiency was expressed in two dimensions: the speed of the practical modules’ project schedules was too fast compared to the other professional modules, and the students felt that what they were taught was insufficient to complete the assigned tasks in the practical modules. This response raised a serious concern about the curriculum design, especially about the extent to which the pace of the practical modules should be in line with other professional modules, which is later discussed later along with the views of the tutors.



The learning by doing approach in the practical modules was acknowledged by the students, especially when tutors questioned less the practicality of their planning and design solutions and tasks. Instead, students were more confident in expressing their ideas and thoughts, with a focus on planning and design concepts and logical thinking, and skills they used to create the presentation. Moreover, the dialogue between students and tutors enriched the learning by doing approach that students believed is more useful than reading books and listening to taught programs in a classroom. Some students noticed that, as respondent S10 described below, even though the pace of practical modules was too fast compared to the other professional modules, as soon as the other modules covered the necessary material, they not only had a better understanding of the issues, but also the modules resonated with each other.


For example, we were asked to record traffic conditions in Year 1 and, at that time, we had no idea what this was about and whether the data were useful in practical modules. Tutors asked us to do the task, and we did it. When we took the Transportation module in Year 2, the most common feeling was: “Oh, that is it”. We suddenly realized why we did traffic condition records in Year 1, and what and how the data could be used.



(S10)







In addition to the pace of the practical modules, students recognized that what had been taught in the practical modules was easy to understand and adopt, but not all respondents agreed that it was easy to apply due to personal abilities, as respondent S28 described:


It is easier to know than to do. My studies have always been in the rational thinking route, which means I have no talent in art. Drawing and sketching require a sense of art, and I don’t have it. I thought doing planning was all about writing reports, but why did we have to study drawing and sketching?



(S28)







Consequently, students suggested that practical modules should involve multiple training methods according to students’ personal abilities and interests so the practical modules would be more “attractive”, increasing students’ motivation to study. However, a small group of students made a radical suggestion. They claimed that not all students were interested in planning and design as multiple dimensions exist within the field. For example, students studying in the architecture department did not necessarily want to become architects. What they wanted to learn may just be general knowledge about architecture, and would potentially become knowledgeable real estate agents or construction material salesmen. In this situation, forcing them to spend considerable hours in planning and design drawings was unnecessarily, as respondent S35 described:


My wish was to become a successful real estate salesman. My rationale for studying in the architecture department was to understand architecture and enrich my knowledge. When I become a salesman, my clients will have more confidence in me. Since I did not want to be an architect, spending an extra 20 h a week or more creating architectural drawings was nonsense to me.



(S35)







Various attitudes toward the practical modules were found amongst both groups of students who took and those who did not take transdisciplinary modules, as shown in Figure 6. According to the interview results, the rationale for not taking transdisciplinary modules was concentrated in three areas: the student did not yet know their life goals, the students already felt too much pressure in studying, and a lack of motivation for studying. The majority of respondents in this group maintained positive attitudes toward the practical modules. However, the results were interesting when they were compared to the other group.


Figure 6. Four quadrant diagram: A comparison of attitudes toward practical modules between students who took (No. 1–22) and who did not take (No. 23–44) transdisciplinary modules.
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3.2.2. Transdisciplinary Studies


Students who chose transdisciplinary studies did not necessarily have positive attitudes toward the practical modules, as shown in Figure 6. According to the respondents, three main reasons were the motivation to take transdisciplinary modules: recognizing the insufficiency of professional modules and knowledge taught in their department, enhancing their abilities in computer software, or disliking their department or practical module and wanting to study in a different professions or transfer to a different department. The first two reasons show the desire of students to improve themselves in the planning and design professions, and the last reason indicates that some students studied harder because they had found their real studying interests and began to prepare to transfer to a different department. Although they had different attitudes toward the practical modules, the students maintained relatively positive attitudes toward transdisciplinary studies because they had purposefully chosen those modules, as respondents S1 and S3 commented:


Two things made me take modules outside our department: one was that our department did not provide enough modules for us to choose, and the other was that some fields, such as economy and law, the specialists were not in our department. If I wanted to gain that knowledge, I had to take transdisciplinary modules.



(S1)






I wanted to improve my skills in 3D design and animated simulation because my senior colleague told me these were very important and helpful in my career, but our department only provided an introductory module without advanced modules. That was why I had to take advanced modules at the College of Journalism and Mass Communications and College of Arts.



(S3)







Amongst these students, those who had positive attitudes toward the practical modules recognized the benefit from transdisciplinary studies for the practical modules. Those students who wanted to leave the planning and design professions also agreed that transdisciplinary studies benefited the practical modules, even though some ignored the modules, according to their annual transcripts and tutors’ comments. In terms of their feedback on the curriculum changes, they tended to be positive about the changes, but, as previously mentioned, they also commented that individual abilities, capabilities, and interests should be considered when restructuring the curriculum. The inequality of talents, personal characteristics, locations of accommodation, group distribution, and even personal backgrounds and wealth were mentioned and emphasized, as some students had part-time jobs to sustain their livelihood and, as a result, were unable to spend as much time as others on the practical modules that encumbered the progress of their team. As a result, the students wished to participate in the curriculum design change process, allowing their voices and needs be heard, as respondent S13 commented:


There was a decline in motivation to strive for the practical module amongst my classmates. The reasons were multi-dimensional. Some were fed up with the enormous tasks and challenges, some simply had no interest in the module whatsoever, some were busy doing their part-time jobs and could not work together with mates, etc. I do not think that tutors comprehend these conditions–tutors always said: “that is your problem, and you have to solve it”. In fact, we are classmates and peer-pressure is weak nowadays, so we could either have someone in the team covers our work, or just let them pull the team back. Tutors have to seriously face the problem and restructure the curriculum in terms of task setup and group formation, and, most importantly, allow us to participate in the discussion. Therefore, our real needs would be understood.



(S13)







Students’ responses not only provided valuable and rich data for research questions, but also raised a series of concerns about the portions of curriculum design for which tutors were responsible. The feedback from the students was anonymously reported to the interviewed tutors, and their comments were provided at the end of interviews.




3.2.3. Tutors’ Perspectives and Responses


The tutors generally considered the curriculum changes as routine. Most tutors told the researchers that the curriculum was constantly changing with every semester and every module, according to the changing environment and students. The difference with the practical module is that the changes were made collectively; all involved tutors worked together and decided how the module would be changed. For this task, tutors gathered issues generated from the latest semester and adjusted the curriculum for the next semester. Certainly, plans could never keep pace with the changes, and tutors often had meetings during semesters to modify the curriculum to adapt to immediate conditions.



We noticed that the bar for admission has continuously dropped, but students are increasingly proactive and creative in their interests. Consequently, tutors have been trying to adjust the curriculum design to include a diversity of content in the practical modules. The results and feedback were, however, not as positive as anticipated. Tutor E commented that:


Perhaps the tough training programs and enormous assignments scared many students in my class and made them stand back. As far as I know, there are at least six students who wanted to transfer to other departments or even universities.



(Tutor E)







To address this difficult situation, Tutor F suggested that the contents of the practical modules could be diversified, since students were more interested in computing and digitalized areas. Moreover, they pointed out that planning and design jobs are scarce in Taiwan, and tutors had to consider this when adjusting the curriculum, as they commented:


Recently, some students are interested in methods of presentation such as 3D models and animated simulations rather than seriously discussing on-site issues. Certainly, they will do well if they work in the graphic design and animation industry, and we have to acknowledge finding jobs in the planning and design field is difficult According to the last two years’ survey, only 50% or fewer students work in the planning and design field after graduation. The job market simply cannot provide sufficient room for our students. Why don’t we offer them more choices to develop their skills and increase their opportunities to have a job after university?



(Tutor F)







On the other hand, Tutor B argued that planning and design skills could be separated into two areas: learning by repeated training and the organization and integration of multiple professions that may require talents, as they stated:


One important and basic skill in planning and design fields is drawing. Planners and designers rely heavily on drawing to communicate with others. Becoming Picasso requires a gift, but to have a sufficient skill in drawing only needs practice, practice, and practice. This is different from analyzing site data or producing great plans and designs. The drawing skill only requires time to build.



(Tutor B)







Tutor A made a similar comment to emphasize the importance of training procedures and quality in the planning and design professions, as they warmed:


Planning and design follow a logical procedure, without such a procedure, students’ ideas in planning and design might sometimes be unrealistic and cannot be implemented. The cause and effect ideology in the planning and design field is crucial to the creation of solution. Students need to be trained properly to gain the skills, especially concerning their jobs after university.



(Tutor A)







Within the tutor group, arguments were made about what and how to teach students. Tutors had different approaches for the issues in e classrooms. Tutor D observed that some students adopted a proactive approach toward the challenges in the practical modules and their attitudes resulted in good achievements in the majority of the modules.


If students could survive the pressures in class, they generally performed well. Those students that either heeded our advice or proactively made decisions to choose modules in other departments performed better than others. The outcomes were significantly different than seen from their weekly homework, year review presentations, and final marks of modules, especially the practical modules. Their work was more mutual and holistic than others, when they applied knowledge from other fields to strengthen their views in particular.



(Tutor D)







Therefore, judging which approach that is more suitable for students to incorporate into curriculum design is difficult. The fact is that each student is unique, and not all students can be accommodated by one set of teaching methods. Moreover, every year new students will have distinctive characteristics and they may not be able to adapt to previously successful curriculum designs. As a result, the curriculum design change cycle presented in Figure 2 should be conducted repeatedly for each year’s students.



In terms of the questions and demands raised by the interviewed students, tutors had different views as well. Tutors all agreed that the pace of practical module was too fast and the pace of the related professional modules was inadequate. No proper method was in place to address the issue, as Tutor C described:


If the pace of the practical modules is synchronized with the related professional modules, the pace of practical modules will be too slow. If the related modules want to catch up with the practical modules, students will not be able to sustain the pace, study the quantities of knowledge, and cope with the tasks and assignments in every module. Moreover, I wonder the extent to which students are capable of absorbing the knowledge, digesting it, and putting it into practice within such a short time period. Mission impossible. What we can do in the moment is to make the learning by doing approach easier for students to adopt than textbooks.



(Tutor C)







Tutor C’s description and Tutor F’s comments addressed students’ demand for multiple training methods according to students’ personal abilities and interests. They agreed that students’ innate and acquired inequalities should be respected and the curriculum should be adjusted in line with their personal circumstances. However, Tutors A and B disagreed with that viewpoint, as they emphasized the importance of proper training in planning and design professions. Tutor A further responded to this aspect and questioned students’ circumstances:


Students’ duty is to study. That is the meaning of going to university. If a student has to have a part-time job to sustain their livelihood, they should consider quitting university and finding a full-time job and, as soon as the expenses can be afforded, return to university to obtain the certificate. I have seen many students who could not do both things well and they learnt nothing or little from university. Some say that people with a senior high school diploma cannot find a proper job. I say that four years (typical university years) can conquer any difficulty if one works hard. To be honest, the purpose of having part-time job for many students is to buy computer, communication, and consumer electronics products like iPhones and pay for entertainment expenses, rather than sustaining them; it is just an excuse. If we push students harder, they will achieve more later. Believe me, they have potential and, do not forget, those who sow with tears will reap with songs of joy. We continuously tell students this principle every semester, but it seems that students do not remember it.



(Tutor A)







This difference in opinion will continue endlessly as long as tutors’ values are different. The same situation was found in response to the demand for participating in the process of curriculum changes. Tutors C and F believed that a participatory approach to curriculum design would be beneficial when they commented:


When departments hold module meetings, student representatives were invited to participate in the meetings to have their say. If we apply the same scheme to the curriculum design, students will have opportunities to express their views and demands and we can adjust the curriculum design accordingly. In the end, students will be willing to actively study the practical modules.



(Tutor C)






Letting students have their say will help us to shorten the gap between teaching and learning, and, I believe, improve the teacher-student relationship.



(Tutor F)







While Tutors C and F positively responded to the demand, Tutors A and B objected to the demand:


I cannot see the point of letting students participate in the curriculum design. If they have any comment, they can express their concerns in module meetings. There is already an official channel for them; we do not have to establish another one.



(Tutor A)






We tried the participatory approach many years ago, but it failed. What happened was that student representatives had little to say because most students’ opinions were not constructive. Many of their suggestions were unrealistic. That is why, I believe, it will be the same if we do it again.



(Tutor B)







For this area, Tutor D suggested a compromise, calling for changes in tutors’ attitudes toward students, as they suggested:


About 10 year ago we had similar scheme allowing students to express their concerns about curriculum design. Although we were implementing the university’s policy, some achievements were made in my department. Nowadays students demand equality and justice in everything, we should accept their demands and see what happens. We can adjust the curriculum design anytime if something goes wrong.



(Tutor D)







The differences in tutors’ comments reflect the atmospheres in each department, as Tutor E commented:


Today’s students tend to be self-centered and unless they know the reason for doing something, they would not follow the given orders. Students’ attitudes toward the practical module between the three departments are considerably different. Students in other departments know their goals, but students in our department have little idea about what they will do and will become. As a consequence, even though the tutors in the three departments are tough and strict, their students managed to survive and conquer the difficulties. In contrast, our students have always tried to escape the pressure by collectively ignoring module requirements. In other words, tutors in the other two departments used to be dominating and had no sense of participation with students, whereas our tutors used to negotiate with students, and participation is not unusual in my department.



(Tutor E)







Thus, the difference in views amongst tutors determined that whether tutors were willing to listen to students depending on the culture of the individual department. Nevertheless, tutors were aware of the issues raised by students, even though they addressed these issues differently according to their culture. In addition, the concept of participation was positive, but the participatory approach must be treated seriously and carefully, even if students are allowed to participate in the curriculum design process. Studies have shown that, due to its limitation and potential for manipulation, administrators and teachers have the power to decide who is invited to participate and what is to be discussed in the process [37,38]. Without a carefully designed scheme, the participatory approach to curriculum design could overwhelm students’ voices [17].






4. Conclusions


Due to the impacts caused by climate change on the environment, a resilient strategy in the fields of urban planning, architecture, and landscape architecture design is urgently required. Consequently, academia has begun to adapt to the situation and realize the insufficient knowledge based on traditional planning and design theories and practices. We showed that the curriculum design changes in the practical modules in the College of Environmental Design at the Chinese Culture University have induced some students to take transdisciplinary modules to integrate different knowledge systems to address climate change issues. Although these students had different views and values toward the practical modules, their experiences in transdisciplinary studies were positive after completing modules in other departments, regardless of the taken number of modules. Moreover, the motivation to take modules in other departments stemmed from both positive and negative attitudes toward the practical modules. The positive students wanted to improve their abilities to successfully complete the projects in the practical modules; the negative students were realizing their real interests and preparing to leave their department by taking targeted department’s modules. Both groups of students benefited from the experience. In addition, many students took advanced computer software modules to strengthen their technological abilities, which is becoming increasingly important when they pursue their careers [39,40].



The feedback from students about the curriculum was positive and practical, which included multiple training methods according to students’ individual circumstances, and participating in the process of curriculum design changes. However, due to some tutors’ conservative culture, these demands have not been treated seriously. In terms of curriculum design, studies and documents have addressed the way in which curriculum design occurs [1,41,42]. The difficulties in balancing the interests of teachers and students stems from teachers’ cultures and the demands of the students [43]. The interactions between teachers and students also played an important role in teachers’ willingness to change the curriculum as students may not pay enough attention to teachers [44] affecting the willingness of the teachers to offer change. As Tutor A claimed, if students want to learn, it is the obligation of teachers to teach, and the teachers are definitely willing to do so. Another appeal was that students wished to participate in the process of curriculum design to accomplish their interests. Due to a lack of consensus amongst teachers and the culture of the department, students’ appeal has not been taken into account. However, teachers were aware of the pressures brought by students and there has been an official channel for student representatives to express views on curriculums in the disciplinary meetings of every department at Chinese Culture University.



To conclude, this paper has shown the challenges in curriculum design through an experimental study in the College of Environmental Design at the Chinese Culture University. Although changes in curriculum design, accompanied with other schemes such as cutting compulsory credits and promotion of transdisciplinary studies, encouraged students to take modules in other academic departments and seek out their real interests, difficulties occurred in the process of restructuring the curriculum due to a lack of mutual understanding between teachers and students. As the curriculum design is constantly being modified, as claimed by the interviewed tutors in this study, the researchers will continue to trace the changes in future.
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