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1. 
INTRODUCTION
In NUS, General Education Modules (GEMs) are elective modules that undergraduates enroll as enrichment studies, on top of core modules. GEM1515 is a unit on Environmental Biology wherein delivery is blended, combining face-to-face instruction in large-group settings, project work, field trips and E-Learning.  The Learning Object on Wetlands management is developed to fulfill the E-Learning aspect of the curriculum. The program exposes students to complex issues confronting custodians of Wetlands and challenges them to design workable solutions when presented with a case. 

2. 
LEARNING PROBLEM
Past batches of GEM1515 students have found it hard to understand the interrelatedness and interdependent relationships between:

2.1 
Environmental Ethics and Philosophy


2.2 
Biological Communities and Specie Interaction, Stability, Food Chains and Webs in Wetland Rainforests

2.3 
Ecosystems: Structure and Function of Wetland Rainforests

2.4 
Population Dynamics in Wetland Rainforest – Exponential growth, Biotic Potential, Population Oscillations, Stable Population, Factors that increase or decrease populations, factors that regulate population growth, species interaction such as predator-prey, competition and symbiosis relationships, and

2.5 
Environmental health and toxicology


3. 
INSTRUCTIONAL GOAL
The instructional goal of the Learning Object is to develop students’ critical and independent thinking skill by perceiving interrelatedness and interdependent relationships between 2.1 to 2.5. By taking part in the activities of the application,  the student have the opportunity to bid their skills in identifying and deliberating on pertinent issues that concern assessment and diagnosis of problems on Wetland Rainforest management in Singapore and provide proposals to solve the cases presented in the program.

4. 
CONTENT AND INSTRUCTIONAL ANALYSIS
Anyone who followed the developments on Chek Jawa would be made aware that Wetland Conservation is a sensitive and contentious issue. What makes the issue sensitive and contentious may be understood from the point of philosophy an individual espouse or have choses to espouse. Cunningham and Sago, 2001, pp. 37-38) proposed a taxonomy that underscored the suite of guiding philosophies on nature conservation:

4.1 “Universalism, which asserts that all fundamental principles are universal, unchanging and eternal;

4.2 Relativism, which claims that moral principles are always relative to a particular person and that there are no transcendent, absolute principles that are right or wrong, better or worse, regardless of circumstances;

4.3 Nihilism, which claims that the world makes no sense at all and everything is arbitrary, that there is no meaning or purpose in life other than the dark, instinctive, unceasing struggle for existence;

4.4 Utilitarianism, which asserts that an action is right as long as it produces the greatest good for the greatest number of people.”
It can be seen from Cunningham and Sago’s (2001) taxonomy that solutions that surround Wetland conservation would be plagued by ethical dilemmas that stems from differences in individually espoused philosophy. Consequently, it would not be surprising to expect rivalry amongst parties that have equal say in its fate. MacKay & O’Neil (1992) points out that “ethical dilemmas are often complicated when the decision maker is pulled in one direction by ethical considerations and in another direction by legal, temporal, organizational obstacles.”

Ethical dilemmas are typically inherent in ill-structured domains. Spiro, Feltovich, Jacobson and Coulson (1992) described an ill-structured domain as “...one in which each case of knowledge involves simultaneous interactive involvement of multiple, wide application conceptual structures, i.e. schemas, perspectives etc.” and “the pattern of conceptual incidence and interaction varies substantially between cases normally of the same type: e.g., understanding a clinical cases of cardiovascular pathology will involve appreciating a complex interaction among several central concepts of basic biomedical science, differences in clinical features, and conceptual involvement in other cases assigned the same name.” Smith and Regan (1999. p133) defined ill-defined problems as 
“problems for which much of the given and goal states (and the transforming principles) are unknown, vague, or extremely situation-dependent.” Jonassen (1997) shows us that problems differ in accordance to their degree of structure, complexity and abstractness and stressed that stressed that each kind of problem calls on different skills.

5.
LITERATURE REVIEW
Several taxonomies on instructional strategies developed by different authors have been useful oracles in the course of designing the Learning Object. In this paper we discuss the taxonomies of McGinn (1994): Keirns (1999), Gagne and Driscoll (1988) and Smith and Regan (1999). None of the aforementioned models in solitarily presupposes that they are the only framework for developing learner competencies in solving ill-structured problems. What might be worthy of noting is that there are the certain aspects in the taxonomies that are relevant to and/or applies to the design of ill-structured instruction.

5.1 McGinn’s (1994) “Constructivist Instructional Model” (Keirns, 1999) is the basis on which the Wetlands Learning Object has been designed.

McGinn’s (1994) pyramidal model suggests a top down design configuration. Keirns (1999) points out that “once a decision is made about the end competencies for instruction, the designer may move through the components in the other levels along various paths.” At the helm of the model is “selecting end competencies”, which urges the designer to think about the contexts, supporting skills and knowledge needed to develop the instructional experience. 
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Diagram 1

Keirns (1999) pointed out that if the end competency is a skill, it becomes easier to state what integrative, overall abilities one is trying to develop: such as: “to provide effective consultancy service for Wetland re-forestation.” When the end competency is knowledge, instructional designers need to think about what people do with that knowledge, i.e. the context or purpose for which people use knowledge about the Wetland’s biotic and abiotic factors ?”

5.2 
In contrast, Gagne and Driscoll’s (1988) time-honored taxonomy classified learning outcomes as verbal information, intellectual skills, cognitive strategies, affective, and psychomotor learning. Intellectual skills being further segmented into discriminations, concrete concepts, rule-using and higher order rules.
5.3 
As the end competencies is to develop in students the ability to think critically and independently by understanding the interrelatedness and interdependent relationships in 2.1 to 2.5, the dichotomy between skill and knowledge is thus, unclear. Aside from acquiring the essential knowledge, the evidence in successfully applying that acquired knowledge is in how it has been used to solve problems – in this case the Wetlands rainforest. Thus, Gagne and Discoll’s (1998) learning outcomes of intellectual skill, cognitive strategies and affective learning appear to stand closer to describing more coherently McGinn (1994) model - on the part on “selecting appropriate competencies”.

5.4
The two subordinate blocks: “Examine prerequisite skills” and “Determine context for competencies” in McGinn’s (1994) model are the possible contexts for which these competencies are exercised, and then, at what prerequisite knowledge and skill must be present for learners to reach that competency.” (Keirns, 1999. p 96) The block immediately below “examine prerequisites skills required” identifies scaffolding as a means to address this concern, i.e. “Create activities and controls for scaffolding”. “Create anchoring tasks” are checkpoint events within the program that are also checkpoints along the learner’s competency continuum. 

5.5
 “Create global goal scenario” looks at inventing an interesting and content-rich global scenario, the actual setting for the learning activities; in the case of GEK1515 – managing Wetland Rainforests. 

6. PROPOSED INSTRUCTIONAL STRATEGIES
6.1 In response to the McGinn’s (1994) Constructivist instructional design model, the following solution items have been juxtaposed with diagram 1 on page 4.



6.2. In addition to 6.1, Smith & Regan (1999) recommends Case Studies and Case Problems as a macro instructional strategy for problem-solving instruction “in learning to problem solve in situations in which there is more that one correct solution to the problem or in the complex and subtle world of ill-structured problems. 

7. PROGRAM DESIGN
7.1 
Splash Opening: Upon assessing the Website the narrative video-based splash opening greets the learner and states the global goal scenario: “A fictitious Sungei Besar Nature Park fully owned by Earth Stewards, a 100 % self-funded organization is perpetually fighting for its survival”. Narrative, video-based format is recommended by the Cognition and Technology Group of the Peabody College of Vanderbilt University (1992). Using the video medium, “students can more directly form a rich image or mental model of the problem situation when the information is displayed in the form of dynamic images rather than text, and that narrative format to present a well-formed story “is to create a meaningful context for problem solving.” (Cognition Technology Group, 1992. p 80. Duffy and Jonassen, 1992 [Ed]) This part of the program meets McGinn’s (1994) model of “Create global goal scenario” in diagram 2 on page 5.

Exhibit 1

7.2 
Main Menu: Upon clicking the enter button, the splash screen changes to the animated main screen (Exhibit 2, p.7), wherein the hyperlinks to Overview, Learning Goal and Objectives, Wetland Management Activity, Glossary and Content are found. The non-linear Hyperlink-Learning-Environment (HLE) affords flexible learner-control within the electronic environment.
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Exhibit 2

7.3 
Overview: Clicking the Overview lily-pad takes the learner to the overview section (Exhibit 3, p.8) wherein “determine context for competencies” and “examine prerequisite skills required” vis-a-vis McGinn (1994) model are explained. Although the program is essentially designed for self-instruction with focus on a social learning, pre-activity introduction to the students might be helpful; the Subject-Matter-Expert could, while introducing the Learning Object face-to-face to students suggest how problem solving in this domain may assist learners in everyday problems. Cajoling skills on the part of the teacher may vary but no effort is wasted in sensitizing learners to the merits of a learning activity so long as it promote motivation to participate (Smith and Ragan, 1999. p. 136) especially if what is being promoted coincide with learners’ needs, interests and motives, and that positive expectation for successful achievement has been internalized. (Keller, J.M. 1983). Grading participation might be solution if learners are extrinsically motivated.
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Exhibit 3

7.4 
Wetlands Management Activity:  Weeks of recommended readings, field trips, and educational visits in the GEK 1515 curriculum culminate at the Wetland Management Activity - purposed to exercise the mind and to provide opportunities for learners to collectively demystify the inter-related and interdependent relationships between 2.1 to 2.5 vis-à-vis 4.1 to 4.4. 

Beginning with a Wetland Rainforest map (Exhibit 4, p.9), 24/7 monitoring devices -  scattered about the sanctuary triggers (one at a time) at random that, whereupon clicked, takes learners to another screen that articulates the case problem supplemented with a short video clip and Wetland indicators. (Exhibit 5. p. 10) Jonassen believes that “an important issue in problem representation is the fidelity of the representation.” Jonassen (draft copy – “Towards a Design Theory of Problem Solving”. As Exhibit 15 on page 9 illustrates, the natural state in the video clip embeds contextual cues, prompts and other information. Combining text and video is the way in which the problem is represented to the learner.
Based on the learner’s philosophical perspective, i.e. 4.1 to 4.4, he/she rationalises and keys in (into the text box) what he/she thinks the ideal solution should be. 
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Exhibit 4
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While the learner draws upon his/her prior knowledge and other resources, thoughts that concern what the learner and other people believe or ought to believe, and those that concern usefulness, adequacy and improvability and development switch back and forth. Bereiter and Scardamalia (2003) call these dealings with knowledge Belief and Design modes. 
As soon as a learner completes at least one of five cases, the program posts the input and the learner to the Master-Detail-Page (MDS). The MDS assigns the learner to a five-member task group and display each member’s posting(s). (See Exhibit 6 on page 10)
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Within this joint-problem-space (JPS), learners, assuming the role of a Member of Parliament (MP), Environmentalist, Elections Campaign Manager, Scientist, Economist will bid their cause and convince the MP - who finally decides with reasons what is best for the situation.
The rationale of role-play is to try to specify a collaboration contract, setting up systematic differences amongst learner and for triggering conflictual interactions. (Doise, Mugny and Perret_Clermont, 1975: Dillenbourg, 1999). This design of collaborative learning asks subjects to play “a specific role in an argumentation, even if the expressed viewpoint is not their personal viewpoint at the outset.” (Doise, et al., 1975: Dillenbourg, 1999) The discourse was monitored by a few Subject-Matter-Experts. Points would be given to the participant based on the guidelines of a rubric. Participating students also downloads and keep a reflective journal noting their individual learning experiences and shares it with the class when they congregate face-to-face after the activity.
8. STUDENTS’ RESPONSES
Within one week of implementing the courseware, ten out of approximately thirty students took part in the survey; an excerpt from the feedback:
· Two students strongly agreed, six students agree and three students disagreed that the discussion-forum style interaction gives them time to reflect upon the views and post a response(s) when they are ready


· Two students strongly agreed, and six students agreed that they had no fears being the first few to kick-start the discussion

· Three students strongly agreed, six students agreed and one student disagreed that he/she felt encouraged to explore the subject matter beyond their regular Web-based and face-to-face lessons. The reason for disagreeing was that the student found that “the topics are so huge... I  guess I don’t know where to start”
· Two students strongly agreed, six students agreed and two disagreed that they felt encouraged to clarify with my co-learners, tutors and lecturer what I did not understand
· One student strongly agreed, eight students agreed and one student disagreed that the activity had helped broaden their perspective, validated and deepened their knowledge of the subject-matter
· One student strongly agreed, eight agreed and one disagreed that they benefited from the role-play as engaging other learners and reflecting upon one another’s views had proved that forming one’s own opinion was sometimes unrealistic
· One student strongly agreed, three agreed and six disagreed that the activity could have been better done face-to-face than virtually
· One student strongly agreed, six agreed, two disagreed and one strongly disagreed that that they generally they felt satisfied and inspired with the learning experience
· One student strongly agreed, eight agreed and one strongly disagreed that the learning goal and objectives were clearly stated and achievable.
9. CONCLUSION
Although only ten students out of thirty-one students responded to the survey, the feedback has been quite encouraging in terms of their satisfaction with the learning design and that of the learning experience. However it would have been more profitable to learning if the whole class took part in the activity. “Implementing an ICT-mediated socio-constructivist learning environment such is not without drawbacks of a high attrition rate. Frequently, many learners may participate in online activities out of necessity or curiosity; however, their participation rate, especially in discussion forums, tends to diminish over time. This may be due to a lack of motivation, cultural clashes, fear of rebuttal and losing face, fear of engagement because of language difficulties, or a combination of such factors.” (Low, 2003). Thus, the teacher’s role is pivotal in sharpening the focus, deepening the dialogue, identifying directions, sorting ideas for relevance, focusing on key-points and making connections (Collison et. al., 2000) and motivating participants so as to keep learning spirit buoyant and meaningful. One should also be cognizant that “there is no ‘teacher-proof’ technology that can replace the careful attention and educational guidance provided by the experienced teacher.” Whether or not one is the Facilitator of an online course, he/she is also the course designer and serves an instructive role. (Collison et al., 2000) 
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Abstract: “Ill-structuredness” characterizes the nature of most problems of the world today.  Conserving wetland rainforests in land scarce countries is one of such ill-structured problem - to the custodians of land use. The tussle between conservation and re-defining land use will always be a contentious issue as it is plagued by ethical dilemmas. To rise above problems, working solutions will be needed. This paper takes a peek into the E-learning instructional design of a classroom activity of module GEM1515, a General Education elective in NUS. The Learning Object exposes the student to complex issues confronting custodians of Wetlands and challenges them to design solutions when presented with cases. The instructional goal of the program is to develop in students the ability to think critically and independently by drawing upon the interrelatedness and interdependent relationships between the scientific, social-political and economic dimensions of issues that concerns Tropical Wetland Rainforests. The e-Environment provides opportunities for meaning making by interpreting problems through environmental ethics and philosophy. Through role-play, subjects engage one another as they bid their skills to solve problems. 
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7. Develop library of


specific cases





Reference to Cases supplied by the SME


during term time – linked to the LMS Workbin








9. Develop reflective
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Students to develop


reflective questions whilst participating in the program





10. Define goal points for assessment





Initial input �(see Exhibit 5) �and social discourse �(Exhibit 5) 





6. Create global goal scenario





A fictitious Sungei Besar


Nature Park fully owned by Earth Stewards, a 100 % self-funded organization is perpetually fighting for its survival








5. Create anchoring tasks





1. Design solutions - when cases are presented;


2. Convince the MP





3. Determine context for competencies


�Context for competencies is two prong: Students will comment on the cases with a philosophical standpoint in 4.1 to 4.4 whilst attempting to solve the cases, as they are presented. Thereafter, by assuming one of five roles: i.e. An MP, Environmentalist, Scientist, Elections Campaign Manager and an Economist, students will convince the MP the worthiness of their solution. 





2. Examine prerequisite skills required��Good grasp of the Wetland Rainforest types; Zonation; Ecosystem; interspecific predation, competition, symbiosis, commensalism, mutualism and coevolution and discuss productivity, diversity, complexity, and structure of biological communities and how these characteristics might be connected to resilience and stability; Issues of land use and of pollution





4. Create activities and controls for scaffolding





Wetland Cases with status indicators will be given in the program 





1. Select appropriate competencies ��To demonstrate understanding of the inter-related and interdependent connections between 2.1 to 2.5  �
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