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Problem-based Learning in High School Geography: A Case Study from the Tou-Cheng Beach in Northeast Taiwan Che-Ming (Jeremy) Chen and Hsin-Yi Li Abstract The coastal areas in Taiwan are under a heavy pressure of natural hazards and rapid development resulting in a number of environmental problems. There are several fundamental concepts such as sustainable development, biodiversity, and human-environmental interaction necessary for students to understand the mechanisms of the coastal environmental problems. These concepts have been integrated in Taiwan’s national standard of high school geography. However, most high schools in Taiwan introduce these concepts by a lecture-based approach, which lacks of students’ active participation. In this study, an innovative approach based on the integration of problem-based learning (PBL) and web-based collaborative learning was developed. A PBL module of the coastal environmental problems in Taiwan was designed and evaluated.
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Introduction The coastal regions of planet Earth are vital to the conservation of biodiversity as well as the human economic and social development. Agenda 21 announced by United Nations Conference on Environment and Development (UNCED) addresses each coastal state should support scientific research and ensure its availability to the public and concerned individuals. Thus, they could participate in planning and decision-making of the coastal zones. As a coastal state, Taiwan’s economic and social development is significantly influenced by the national coastal zone management strategies. However, Taiwan is under a heavy pressure of natural hazards and rapid development resulting in a number of environmental problems such as ground subsidence, seawater intrusion, coastal erosion, eolian sand, pollution, habitat loss, etc. These environmental issues involve several fundamental concepts of geography including sustainable development, biodiversity, and human-environmental interaction, which are included into our national standard of high school geography. By introducing coastal environment issues in a geography class, we could help students realize the complexity of real world problems and develop transferable skills such as critical



thinking, communication, collaboration, negotiation, etc. (Pawson, 2004). However, these high-level learning objectives would not be achieved only by lecture. Unfortunately, most high school teachers in Taiwan adopt the lectured-based approach to teach geography (Hu, 1999). In this paper, we report our experiences of applying a PBL approach to the high school geography, and discuss the challenges faced in a local context.



Problem-Based Learning in Geography PBL was initially developed in medical schools for training physicians to develop their skills of knowledge management, reasoning, and problem solving. Usually a patient’s case (i.e. problem) is provided first, and a small group of physicians work together to collect information, analyze data, and apply knowledge to lead an appropriate diagnosis and prescription (Barrows & Tamblyn, 1980). There are several characteristics of PBL such as: 1. a semi--structured or an ill-structured authentic problem is the beginning of the learning process; 2. interdisciplinary knowledge is required to solve the problem; 3. students work in groups and engage in the problem solving with teacher’s guidance (Gallagher, et. al., 1995). Recently PBL has been applied to many disciplines as an innovative teaching method. PBL is considered suitable for teaching geography because of the its similarities with several discipline traditions, which are dealing with real-world problems, involving more than one subject, and working as a team (Spronken-Smith, 2005; Pawson, 2004). In geography, there are increasing examples of using PBL to foster students to develop the problem-solving skills. For instance, Bradbeer and Livingstone (1996) used PBL to prepare students for an oversea field trip. The PBL helped students identify the issues, collect relevant data, and focus on the issues. Fournier (2002) applied PBL in an introductory-level world regional geography course. Students grouped 4 teams and acted as peace corps to solve problems in four regions in Africa. Spronken-Smith (2005) taught a course of research methods using PBL implemented in WebCT. Students worked in groups on authetic problems and shared their resources via WebCT. Drennon (2005) provided an authetic problem, the creation of a new school district, to non-geography students in an urban studies class. Students used GIS to analyze data and present their findings. Although PBL was adopted to teach geography in many cases, most studies were in the higher education level. Little information has indicated whether PBL is suitable for high school students as well (Pawson, 2004). Besides, most PBL studies were conducted in Western countries. The experience of applying PBL to teach secondary students, especially in a non-English country like Taiwan, is essential to evaluate the feasibility of PBL on teaching geography in different cultures and at all levels.



Instructional Module Design The Black-Stone port was once a prosperous seaport located in northeast Taiwan. It has fallen into disuse over 100 years and been rebuilt since 1991 without a relevant environmental impact assessment. This new port interrupts the longshore drift and results in the significant loss of sand in the Tou-Cheng beach to the south. Tourism fell into decline because all water sports were banned for safety concerns. The local government is trying to save the local tourism by the development of a new recreational area between the Black-Stone port and the Tou-Cheng beach. This new plan is controversial from the perspectives of sustainable development. The local stakeholders seem to have different expectations about the future of the Tou-Cheng beach. The future development of the Tou-Cheng beach was the research problem of this module. We invited 2 geography teachers and 150 12th-grade students from 3 classes in a public high school to participate in this experiment. Students were required to solve this problem by choosing one of the three scenarios as follows: 1. the beach should be effectively protected by more artificial defenses to stop erosion and retain the sand; 2. only basic protection should be provided and any further development should be suspended; 3. stop all human-induced interference and let nature take its own course. Before making the decision, they obtained background knowledge via lecture and WebCT including local history, coastal environment, engineering techniques, government policies, and local politics. Students were divided into 4 groups, and each group acted as one of the stakeholders, who are government officials, tourists, local residents, and engineers. Students conducted a self-guided field trip to collect data. Besides, a local expert was invited to answer questions regarding the coastal defense engineering during the field trip or via E-mail. Finally, each team presented their findings based on their role-play in a simulated public hearing. The stakeholder decision analysis (SDA) was performed to lead controversial opinions among 4 groups to a general agreement (Fletcher, 2001). This module was given only 4 class meetings (4 hrs) corresponding to the topic of ‘the applications of physical geography’ in the national standard. With the timetable inflexibility, WebCT played a vital role to provide learning resources, facilitate teamwork, offer online discussion, and share project findings during off-class hours (Table 1).



Preliminary Results The feasibility of the PBL approach was evaluated by student survey, teacher feedback, and researcher interpretation. Many students (60%, n=100) agreed that the PBL module could stimulate their interest of learning. They used to be lectured so that they felt frustrated in the



Table 1. List of Functions Provided in WebCT Tools Syllabus Question Tutorial Reminder Maps Field Trip Mail Forum Calendar Exam Archive



Functions/Items objectives, outlines, contact information main problem, stakeholder positions learning contents, extended readings guidelines, student assignments, rubric, WebCT tutorial, teamwork satellite images, air photos, maps, pictures route, exercise book E-mail announcement, messages, online discussion calendar, learning process online quiz download or upload files



beginning because their teacher did not provide all information to them for solving the problem. After tried to collect data, analyze data, and share their thoughts with other students, they (65%, n=100) enjoyed the experiences of being an active learner and a team member. What surprised them most was they lived nearby the Tou-Cheng beach but never noticed the significant environment change and the controversial issues over there. Most students (70%, n=100) hoped this module could be continued and expanded to other schools and other topics. A few students argued that this experiment picked wrong participants at the wrong time. They agreed this module was meaningful, but the preparation for the college entrance examination about one month away was their priority. This module took them too much time, and could not help them get a high grade in the formal examination. They suggested we should choose the 11th graders instead of the 12th graders for the experiment. Many students complained they had difficulty in the WebCT because their parents disallowed them to access the Internet during the weekdays. Some students had to use the WebCT in a cyber café rather than at home to avoid the interruptions from their parents. Again, it is all about the college entrance examination, which does not require accessing Internet for preparation. Because of the limited use of WebCT, some students considered the paper-version student handbook was more useful, especially for group discussion. On the other hand, many students suggested they did not have enough time to complete the investigation. For example, the students who played the role of tourists could not find enough people for interview in the off-season. The teachers affirmed the PBL approach was better than the lecture approach in many ways. They found students adapted themselves to the PBL successfully. This module helped them become aware of the local environment, realize the complexity of the real-world problem, walk into people, work as a team, relate the problem to their prior geographical knowledge, and enhance their skills of problem-solving with critical thinking. The PBL approach made the learning experiences as a whole instead of as many discrete pieces. However, the teachers doubted the feasibility of the PBL in general high schools. Although they used only 4 class meetings to complete the module, they spent lots of off-class



time facilitating team discussion, answering questions in WebCT, encouraging students with low motivation, and pacing their teaching to the schedule. They argued this module should be extended to 8 class meetings at least, but there was no room under the current national standard. Besides, high school teachers have to teach more than 20 hours a week. Given the heavy teaching loading, most teachers would not spend off-class time on PBL as the PBL approach involved lots of preparation such as defining a problem, collecting data, publishing on WebCT, designing a field trip, grouping students, holding meetings, grading, etc. It is not feasible for a high school teacher to conduct a PBL module alone. In summary, there are many benefits with the PBL approach, especially for the sake of enhancing transferable skills. However, the general application of the PBL in Taiwan high schools is not feasible because of the limitations of the current educational system. It could be conducted with the assistance of universities and considered as parts of a course.
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