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Constructivism – Epistemology

Constructivism as a theory “…rests on the assumption that knowledge is constructed by learners as they attempt to make sense of their experiences.” (2000, Driscoll). This means that learning is accomplished through an exploratory process by the learner as opposed to a teaching process by an instructor. The learner “constructs” meaning for himself or herself through the course of the learning experience making learning a very personal event. No one person can know the same as another since one person can have a different construction of the same information based on their viewpoint and background.

To apply the theory of Constructivism in a pure sense would mean that grades are largely inappropriate since only the learner can assess what he/she have learned. It would also mean that classes constrained by time or resources would be inappropriate since that would prevent the exploratory process of learning. While many believe that you cannot feasibly have a “pure” Constructivist Learning Environment (CLE), Constructivism has provided the foundation for several instructional models. These models include common characteristics that are outlined in this paper. While it is common to compare Constructivism to Objectivism, this paper will simply demonstrate how the presented characteristics are applied in a variety of Constructivist instructional models and theories.

Characteristics of Constructivist Learning Environments

There are three broad characteristics to Constructivist Learning Environments: a social aspect, authenticity, and the introduction of complex thinking skills are all present (Figure 1). While there are arguably many more characteristics than just these three, it is my belief that most all identified characteristics are encompassed within one of these three broad characteristics. As each characteristic is discussed, I will present examples of how this characteristic is met within different CLE models. 
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Social Aspect

By Social Aspect, I am referring to any form of a collaborative effort within the learning. This could be a collaboration between students, between student and instructor, or even a simulated collaboration. This is important since Constructivists believes that the construction of knowledge is largely acquired through socially negotiated meaning. The common example of which being a chair; how is an object known as a chair unless we have, as a society, agreed that’s what it indeed is? (Duffy & Jonassen, 1992).

Both Anchored Instruction and Problem Based Learning (PBL) are conducted with learners placed in small groups to work through the learning activities together. This can even be enhanced socially by bringing together the small groups to share as a larger group and enhance the meaning of their findings and expand their learning. Instead of trying to solve the problem or work through the scenario in isolation, learners collaborate and learn not only from text and resources, but also from each other. This can actually result in enhancing their individual strengths. This effect can also be accomplished in a computer-based environment such as a Computer-supported Collaborative Learning (CSCL) where learners are connected by data and pedagogical guidance (Dede, 1996).

Even CLEs that do not have such collaboration directly built into them should be conducted by the instructor to include that element. For example, a learner can work in a computer-based microworld as an individual, but in order to be used in a constructivist manner, the microworld should be used as a tool that promotes collaborative learning of the knowledge domain. This means an instructor could either assign teams to work in the microworld, or bring individuals together as s group to discuss their findings from the microworld activity (Reiber, 1992).

In some cases the social collaboration can be simulated. For example, Cognitive Flexibility Hypertext theory gives the impression of collaboration by giving the learner access to multiple perspectives in a learning activity. This creates the illusion that they are working with others to achieve the learning goal. In a virtual reality, this illusion is generated by the other virtual learners or even a virtual instructor who is/are programmed to with the learner.

Authenticity

To incorporate authenticity into learning means that education is focused around real-world tasks that are relevant and meaningful to the learner (Duffy & Jonassen, 1992). Authenticity in a CLE seeks to respond to the age-old question of “How am I ever going to use this in real life?” It makes the knowledge domain meaningful to the learner by introducing the information within the context of an actual task.

The way that CLE models incorporate authenticity into the learning varies, but one common theme is that the authenticity level does not usually have to be that of an expert or of one who does the task as a profession. For example, a Situated Cognition CLE such as the Jasper program (Young, 1993) presents a scenario that could be given to young children, adolescents, or adults. The same scenario could yield very different results from the three different groups, yet the younger group is not expected to perform at the same level as older groups. They will, however, all work with the same set of skills and likely encounter similar problem solving in working in their groups.

 A number of CLEs have a similar way to Jasper of making the learning authentic through the use of a problem or scenario introduced in the beginning of the activity including PBL, Case Based Reasoning (CBR) (Schank, 1995), and Anchored Instruction. Activity Theory goes further than just including authentic activities in the learning and says that authentic activity essentially IS the learning (Jonassen, 2000). This theory believes that you cannot separate conscious learning and performance, so to perform authentic activities is to learn.

Introduction of Complex Thinking Skills

A knowledge domain is not introduced piecemeal in a CLE. It is introduced in an authentic context using social negotiation that forces the learner to use a broader range of skills and practice more complex thinking (Young, 1993). Instead of learning about triangles at the Comprehension level in a taxonomy by identifying and calculating angles, a CLE will have learners use triangles and other shapes to design a stable structure bringing in complex thinking skills at the taxonomy’s Synthesis level. This is largely a result of the ill-structured manner in which learning is given in a CLE such as being presented with a problem, a case-based task, or a design project.

It could be said that the social and authentic aspects of a CLE summarily cause the introduction of complex thinking skills, but the design of many CLEs began with the need to bring learners beyond the separate, simple skills. Barrow’s development of Problem-Based Learning (1985) began with the need to develop the problem solving skills of medical students in patient diagnosis. In this case, the knowledge domain of complex thinking skills lead to the need to use an authentic task and social negotiation with peers and experts. However, in the case of Jasper, the teaching of math and nature (traditionally taught separately) incorporated into an authentic task and the group-think fostered more complex thinking skills such as exploration, reflection, and collaboration.

These three characteristics complement each other to the point where it almost doesn’t make sense to use one without the others. It even becomes difficult at times to draw a line between them. The construction of social negotiated knowledge is naturally incorporating complex collaboration and synthesis skills and is authentic in itself since humans are social beings in virtually every aspect of life. All three used together force more active rather than passive learning that will ultimately be more meaningful to the learner (Scardamalia, 1989).

Cognitive Apprenticeship – A Constructivist Learning Environment

Cognitive Apprenticeship is an example of a CLE that can demonstrate all three of these characteristics at different levels. One of the main factors that makes Cognitive Apprenticeship unique from other CLEs is the relationship between the learner and the instructor. Rather than the traditional teacher/student relationship, Cognitive Apprenticeship presents that of expert/novice. It is through this unique relationship that the social, authentic, and complex thinking bear themselves in this CLE. Petraglia (1998) provides an excellent summation of how Cognitive Apprenticeship meets these three constructivist characteristics:

“The relationship of apprenticeship to constructivist theory lies in the acknowledgement that mental abilities and knowledge are deeply embedded in the social contexts in which they are used and that the less experienced learners are guided through complex problem solving by more experienced peers or mentors. For this reason, apprenticeship is linked to the goal of authentic learning in that it is the natural learner-tutor arrangement. Unlike the consciously social and bureaucratic institution of formal schooling in which skills and knowledge are abstracted from their use, the relationship between mentors and those who learn from them is perceived as more spontaneous and multi-dimensional.”

Social Aspect

The coaching aspect of Cognitive Apprenticeship can occur at different levels in that the expert/novice relationship can exist when one is simply “more” expert than another rather “the” expert in the field. This means that peers as well as the instructor can act as mentors to enhance this social aspect of learning. For example, in Toss Cline’s presentation about the “Robot Wars” competition, students in their first-year of the program become models for the following year’s novices. The coaching also occurs at a higher level in this particular program because more traditional experts also participate so that even students who have been involved for several years are continuing to learn.

Authenticity

Like what we think of in an old-fashioned trade apprenticeship, learners are learning while doing the trade or task with an expert. One of the greatest advantages in this approach is the heuristic strategies that the learner is able to access at an early stage in the game (Wilson & Cole, 1991). These “trick of the trade” can take someone years to pick up on if they have spent much of their education learning from books because people don’t typically learn them until having actually done the work themselves. This immersion in the authenticity of the learning is a tremendous benefit to a novice learner.

Introduction of Complex Thinking Skills

Cognitive Apprenticeship immediately introduces the learner to complex thinking because the learner is absorbed in the real-world environment of the knowledge domain with all of the skills that go with it. Knowledge is not provided piecemeal and out of context. Rather the learner finds him or herself a “fish in water” capturing all aspects of the task. It is through this immersion that Cognitive Apprenticeship presents a natural scaffolding whereby the coach slowly withdraws support as the learner gets through their Zone of Proximal Development.

Complex thinking is also encouraged in Cognitive Apprenticeship by Collins in the form of three suggested activities: articulation, reflection, and exploration (1991). Articulation is where the learner explains what he/she is doing and justifies the reason for doing it, forcing the knowledge to become explicit. Reflection allows the learner opportunity to look back and analyze the performance. Exploration is where the learner is encouraged to try new hypotheses, allowing them control of problem solving.

Conclusion

As an instructional strategy and model, Cognitive Apprenticeship clearly meets the standards of a CLE. This more contemporary basis for learning combined with the traditional learning values associated with apprenticeship learning make it an attractive and flexible way to teach.
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