(  Chapter 3  (
Exploring Constructivism as epistemology of choice in bridging transactional distance in Distance Education 

3.1 Introduction

In the previous chapter, the concept distance education, its meaning, development over the centuries and attempts made by various theorists to explain this phenomenon were discussed. This brought one to an understanding of the unique characteristics of distance education and the measures that needs to be taken to ensure a positive distance education-learning event.

In this chapter, we will explore the nature of knowledge (epistemology) as well as how an adult learns (theory) in relation to the Information Age. How this epistemology must be used to bridge the transactional distance gap, which is inherent to distance education (Hein, 1991).

Two basic epistemologies, Objectivism and Constructivism will be discussed and reasons given why Constructivism is the choice of epistemology for distance education. The confusion of many theories and different categorisation of theories will be simplified so as to make it more user-friendly for educationists. 

Constructivism as choice of epistemology for this study is highlighted by a description of its unique characteristics. Attention is given to the Constructivist Pedagogical models, strategies, and technologies that can be used in support of a Constructivist approach.

3.2 Learning in the Information Age
Key markers (See table 3.1) distinguishing the Industrial Age from the Information Age serve as helpful criteria in evaluating whether education and training are stuck in the Industrial Age or whether it has adapted to the demands of the Information Age. Reigeluth (1996:14) is of the opinion that most education and training is still aligned with the industrial age rather than the requirements set forth by the Information Age. Needs of the information age that are not being addressed by education and training is customisation, diversity and initiative. By teaching large groups the same content on the same amount of time we are not only standardising teaching but also sorting learners by comparing them with each other. This allows for distinguishing the managers from the common labourers as was needed in die industrial era. The information age requires learner centred non-standardised but customised training. Yet most training remains unchanged and merely changing the content will not make it learner centred. The current paradigm of training supports conformity and compliance. Learners are expected to comply and conform to the direction of the trainer. The current employer however needs an employee that is innovative and brings diverse thinking to the workplace (Reigeluth, 1996: 14).

In a fast technological developing post-industrial global arena, it is expected of the learner - in order to keep track and control the knowledge explosion - to be technologically skilled, have a global vision, as well as have skills to continuously seek and apply new information and perform cognitive task in ill structured domains.  Mastering new knowledge and skills has become a continuous process effecting lifelong learning. Due to the ever-increasing amount of easily accessible knowledge available, fully mastering, a topic has become a non-attainable learning goal.  The movement away from the industrial age towards the information age brought a shift away from teacher to learner centred training.  Duchastel (2003) states that the values of the society have changed from “..more mundane elements of knowledge and compliant attitudes to higher forms of problem solving and initiative.”
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Due to this change, open learning and Constructivist environments became a natural choice for education as it complies with the changed need of society to develop learner initiative, teamwork, thinking skills and diversity. Training and education needs to focus less on instruction and more on construction of knowledge. This requires a multi perspective approach, flexibility in perceptions of, and the context in which learning takes place. Emphasis falls rather on the critical evaluation of the way in which knowledge is constructed rather that the content of the knowledge itself (Wilson et al., 1995). There is a move away from passive decontextualised learning to active learning and most important the shift away from time controlled training to allowing the learner the time needed to reach the desired outcomes. To comply with this the educator cannot teach the same content to the same people in the same amount of time, but has to become a guide focused for learner centred training (Reigeluth, 1996: 14 and 19).

Where educational technology in the 1950’s originally focused on individual instruction with a behaviourist stimulus response approach, the situation changed in the 1980’s with more powerful technology and for the first time questions were raised over the pedagogical loss of control as technology was approached as a way to automate instruction. The possibility to introduce and implement philosophies of cognitive psychologies has been noted by some and there was a move away from a behaviourist approach to focus on the internal mental processes when learning and on learner centeredness.  In the 1990’s the age of networks namely World Wide Web, local area networks, etcetera geographical distance became blurred and the concept transactional distance easier to overcome. Due to the opportunity, learning also took a global perspective and pedagogical models like flexible learning, learning communities and knowledge building communities came into being. Learning in the distance became a social process in which social interaction played an important role in acquiring knowledge through a process of enculturation (Dabbagh, 2005: 7-9).

Because mastering content and skills is no longer in the forefront, and the  learner is expected to manage the overload of information with the applicable thought processes, information skills, and learning skills, educational strategies must be followed that pursue the development of these skills in the learner. The easiest way to access information in this era is to make use of information technology as training medium. In order to use the technology a certain level of cognitive competence, an ability to manage information, is needed from the learner before he will benefit from the event.  (De Villiers, 2001: 1).

A very important consequence of the arrival of the Information Age is the need for instruction to be customised and not standardised. This is necessary as each individual’s way of managing the information differs. The design of learning packages should be learner centred and must be contextualised. The latter will add to the authenticity relating the learning experience to the real world. Educators become facilitators empowering learners to build their own knowledge. Reigeluth (1996:18) as well as Winn (1997: 37) goes as far as suggesting that the design should be so customised that it actually can be changed in real time. This means when the learner uses the material that it allows for immediate changes according to the needs of the learner. The learners become “user designers” with the design happening at the point of use (Reigeluth, 1996: 18).  

	Industrial Age
	Information Age

	Standardisation
	Customisation

	Bureaucratic organisation
	Team-based approach

	Centralised control
	Autonomy with accountability

	Adversarial relationships
	Cooperative relationships

	Autocratic decision making
	Shared decision making

	Compliance
	Initiative

	Conformity
	Diversity

	One-way communication
	Networking

	Compartmentalisation
	Holism

	Parts-oriented
	Process-oriented

	Planned obsolescence
	Total quality

	The Chief Executive Officer is the king
	The customer is the king


Table 3.1 Differences between the Industrial and Information Age described by R (Reigeluth (1996: 13). 

3.3 Cognitive competence a prerequisite for utilising information technology 

Using information technology e.g. computers as training tool, removes the teacher from making direct face-to-face contact with the learner and creates physical distance or a situation in which distance education principles apply.  Besides being able to be a self-disciplined self-starter the learner need to be able to reason and solve problems. His learning capabilities must include the ability to make meaning out of constructing new knowledge in a process where he also collaborate with other learners to reflect upon and analyse his newly discovered knowledge and skills.

If the learner does not possess these capabilities before the onset of using computer technology as tool for training, educational strategies that will teach him these skills should be built into the training program.  Hein (1991) is of the opinion that learning to learn is an inherent characteristic of Constructivism as the learner not only constructs meaning but also systems of meaning. In this way following a Constructivist approach will assist the learner to develop theses skills (Filipczak, 1997: 37: Ryan et al., 1999: 277; De Villiers, 2001: 3-4).

3.4 The definition of learning and its components

Various learning theories evolved over the last century due to several psychological experiments being executed in attempts made to determine how learning takes place.  No one theory could absolutely be proven as the only exact theory of learning.

All of these experiments concluded that learning takes place when one adopts new behaviour or change existing behaviour to such an extent that it influences future behaviour as well as attitudes. The behaviour changes are permanent and are based on past experiences of the individual. Due to the fact that an adult has such a vast array of experiences the changes that took place in the adult is a deeper and more meaningful experience than that of the child. Because of this the adult learner should be approached in a different manner than the child. The latter fact should also be taken into consideration when planning and delivering adult learning courses (Pont, 1996: 43).

To learn can be defined as to gain knowledge or a skill through experience or through being taught. The noun learning indicates deep and wide knowledge gained through studying and reading as used when we refer to an individual as someone of great learning. A learner is a person involved in the process of learning (Longman, 1978: 594).
The word learning can imply three different meanings. When we refer to learning as a completed process it means a certain product or outcome has been reached. Learning is then the product after the behaviour changes took place.

Learning can also refer to the processes that take place during the course of learning, namely how learning takes place and the psychological processes associated with it. 

Learning as a function evolves more around critical factors that makes the process of learning happen, for instance motivation and retention (Pont, 1996: 43).

There are three types of learning, namely cognitive, affective and psychomotor learning. Cognitive learning deals with facts and knowledge and how to use it. This learning is mostly imparted by the lecture method, whether it is in the classroom or through private studies. Psychomotor learning involves the physiological skills that are needed to perform a task. This learning normally takes place in a simulated or real situation for instance learning to drive. While affective learning refers to learning certain attitudes and values. The latter form of learning is difficult to control and measure and is influenced by a variety of aspects for instance the training style of the trainer, the quality of facilitation, the learning environment, and method used. The insensitive use of learning methods can have harmful effects on learners causing unwanted attitude changes and values (Pont, 1996:  44). 
3.5 Towards a theoretical framework of learning theories

3.5.1 Creating order in a chaos of learning theory

During research on the use of technology as tool for distance education delivery, it is easy to get lost in the diversity of theories explaining learning, instructional design and distance education. These theories are often at odds with each other and leave educators perplexed, wondering why it is necessary to know anything about theory at all. There is not one single tested and proven truthful answer for how learning takes place, how instruction should be designed, or what guarantees successful distance education. The chaos of the situation is compounded by the educator that uses learning theories, the instructional designers that make use of instructional design theory, and the distance educator that also have to consider theories prescribing distance education. This poses a conflicting situation of having to decide whose theory is the right one (De Lisle, 1997) .

 In answer to what theory to use, one needs to establish what a theory is and consider whether looking for one right theory is at all possible or sensible. It is a fact that for any learning outcome there is more than one way or method of reaching it.  Theory provides explanations for phenomena and can therefore predict changes based on the understanding of it. Over time, theory can be modified after testing but can never be established beyond all doubt. If widely tested it is accepted for long periods until disproved. It provides a view or a framework of the world against which the educator can evaluate the method used for training, find solutions for problems and provide a method for tackling problems (Mergel, 1998).

George (1995:2) describes theory as an attempt to explain the world in a systematic way. It is based on assumptions and consists of concepts, models, definitions, and propositions. It is an abstract generalisation of phenomena and consists of at least two concepts and their interrelationship. If it consists of only one concept, it describes the concept and is called descriptive theory. Empirical observations can be deduced from the proposition of interrelationship between concepts. Theory comprise of a set of concepts as basic ingredient and a set of statements or propositions explaining the interrelationships amongst the concepts. The propositions must follow a logic deductive sequence clearly indicating the path followed for arriving at a new statement (Polit and Hungler, 1999: 105 - 106). 

Instructional design, a term common to the e-learning field, deals with the systematic design of learning environments and includes different types of didactic methods and media like direct instruction, self instructional textbooks, videos, computer based training, interactive multimedia and elements of distance education. Duchastel (2003) highlights instructional design theory as a set of prescriptions that assist the designer in preparation of instruction. It is a descriptive tool underlying the procedural models for design of instruction.

Instructional design models consist of theoretical frameworks that professional educators can use to produce and manage their training. The purpose of these models is to provide a link and build a bridge between learning theories and the practice of building learning environments. The design of authoring tools often by one author with no pedagogical or psychological background unfortunately creates the idea that learning is easy, as you only need to learn how to use the authoring system and learn how to organise the knowledge in a logical sequence. It is however, a fact that any developer applies some assumptions about learning when designing the instructional tool and therefore the need for theory and for a comprehensive one establishes itself (Gros et al., 1997: 48 – 50).  

Dabbagh (2005: 164) talks about pedagogical models as mechanisms to link theory with practice. It is derived from learning theory and enables implementation of learning strategies. They differ from theory in that they do not portray the deductive system of propositions used to display the logical interrelationships of concepts. Frameworks or models “broadly presents an understanding of the phenomenon of interest and reflects the assumptions and philosophical views of the model’s designer. A model can be a symbolic representation of the conceptualisations of the phenomena. A framework is the conceptual underpinnings of a study. If a study has its roots in a conceptual model, the framework is called a conceptual framework. If it has its roots in theory, the framework is called a theoretical framework”. (George, 1995: 10; Polit and Hungler,  1995: 107 – 108 and 110).

The goal of any educator is to get the learner to a point where he retains, understands, and actively uses the knowledge and skills that he has been exposed to.  It is an effort with the intention to influence the thinking of the learner. In order to reach this goal the educator needs to understand how learning takes place before he can plan the learning event. The planned learning event, if structured so that it accommodates the learning process, will promote learning   (Perkins, 1992: 4).

In understanding, learning theory lays the core of designing and implementing distance education. Through understanding theory and building it into the learning design the educator builds a bridge with which the transactional distance of distance education are crossed. To understand learning, educators rely on proven theories of learning to assist them. There are various theories developed on learning and it can become quite challenging to decide which theory is the right one. In order to understand the value of theories the educator needs to place them in a bigger picture, model, or theoretical framework. A theoretical framework, model or schemes are a combination of concepts arranged in such a manner that it displays the relationships towards each other. The relationships present it self so that patterns can be observed through the interaction amongst and between the concepts. They portray the relevance of the concepts to a common theme. It is a more understandable and manageable way of organising phenomena. 

It is for this reason that the researcher promotes the use of epistemology namely ‘the nature of knowledge” as departure point in planning learning events. Once the educator understands the nature of the knowledge that he is going to teach, only then can he decide on a theory that will support his learning event.  The theory reflects the epistemology. It encompasses ones belief on what we mean by knowing. Adopting a particular epistemology with a consequent supporting theory has the implication that the instructional designer builds this into his design to support the learning process. This implies that conflicting epistemologies cannot be followed in the same instructional design package (Bednar et al., 1992: 19; De Lisle, 1997).

There are various approaches towards the categorisation of theories under the two main epistemologies Objectivism and Constructivism (see table 3.2). Seels (1997), Dabbagh (2005), Boettcher (1998), Ryder (2006b), Carbonell (2004), the University of Washington and the University of Berkeley (2006) each classify theories in a different ways. They differ in grouping of the theories as well as choice of principal theorists. Besides the most used classification of Objectivism, Cognitivism and Consructivism where Cognitivism is seen as mostly part of the Constructivist epistemology other grouping exist e.g. Positivist, Interpretive, and Critical theories. 

Positivist theories determine laws of cause and effect.  They seek a single objective meaning. Interpretive theories focus on the choices one follows to explain human action. These theories look for the subjective meaning and try to establish how it links with each other. Critical theories look at how the social structure affects human action. They look at how meaning is transferred into fixed unchangeable ideologies although they are open for negotiation and flexible.

 Ryder (2006) does not classify theories according to epistemological approach at all but use time to sort it namely modern and post modern theories. Dabbagh (2005) does not see Cognitivism as part of the Constructivist epistemology but approach it as a separate epistemology in between, thus she maintains there are three epistemological approaches namely Objectivism, Cognitivism and Constructivism (Seels, 1997: 12; Wilson, 1997a: 24 – 25). To add to the confusion some authors like Ryder (2006a) Wilson et al. (1995) and Seels (1997) brings postmodernism as epistemological underlying philosophy into the equation, further compounding the difficulties that the average educationist employee must have in making sense of it all. The basic beliefs of Postmodernism does not differ much from the Constructivist epistemology. 

	
	Epistemology

	Author
	Objectivism
	Constructivism

	Seels (1997)
	Positive 
	Interpretive
	Critical 

	Theories
	Behaviourist
	Cognitive
	Constructivist
	Post-Modern

	

	Dabbagh (2006)
	Objectivism/Behaviourism
	Cognitivism/Pragmatism
	Constructivism/Interpretivism

	Theories and theorists
	Pavlov’s classical conditioning

Skinner’s operant conditioning

Stimulus response theory

Thorndike’s laws of Connectionism.

Information processing
	Component display theory

Dual coding theory

Elaboration theory

Gestalt theory

Mental models

Schema theory

Subsumption theory
	Cognitive flexibility theory

General learning theory

Knowledge as tools

Situated cognition

Social-Cultural learning

	

	University of Berkeley (2006) – theories 
	Behaviourism
	Cognitive Constructivism
	Social Constructivism

	

	Boettcher J.V.
	Behaviourism 
	Cognitivism
	Constructivism

	Theorists
	Skinner B.F.
	Bruner J. and Vygotsky L.
	Dewey J. and Knowles

	

	University of Washington (2006)
	Behavioural/Objectivist approach
	Constructivist/Cognitive approach

	Theorists
	Skinner B.F., Mager R.F., Cagne R.M., Merrill M.D.
	Dewey J., Vygotsky L. and Piaget J.

	

	Carbonell L. 92004)
	Behavioural
	Information processing
	Constructivism

	Theorists
	Skinner B.F.
	Miller G.
	Dewey, Piaget, Vygotsky, Bruner 

	

	Ryder M. (2006b)
	Modern prescriptive models
	Postmodern Phenomenological models

	
	Behaviourism

Cognitivism 

Prescriptive design models
	Constructivism


Table 3.2 A Theoretical framework of learning theories

If one combines the abovementioned approaches it provides a theoretical framework for classifying the various theories. It is the work of the instructional designer to design computer packages in keeping with learning theories. It is the basic foundation of all design, just as engineering is the basic foundation of the architect.  Due to this belief instructional design theorists link with these theories and draw on them for guidance during the design process (Gros et al., 1997: 48; Winn, 1997:37).

The researcher is of the opinion that the above classification is still unnecessarily complicated and is not user-friendly for the average educationist. One should also not complicate the Constructivist approach further by attempting to classify Constructivism into various types of Constructivism like Dougiamus (1998) describes, namely:-

· Trivial or personal Constructivism:- where knowledge is compiled by the learner and is not passively received from the environment;

· Radical Constructivism:- knowing is a dynamic adaptation process towards viable interpretations of experiences. Knowledge does not have to be constructed from the “real” world;

· Social Constructivism:- focuses on the important role society plays in the development of an individual;

· Cultural Constructivism:- emphasises the wider context of society namely the cultural influences like customs, religion, biology, tools and language;

· Critical Constructivism:- addresses reforming existing environments in order to improve the success of Constructivism. 

· Constructionism:- asserts that constructivism occurs when the individual constructs something for others to see

Understanding and applying the finer differences becomes unpractical for vocational training purposes and it is practical and more feasible to focus on the main differences only namely Objectivism and Constructivism and to use that as a point of departure for planning learning events. Wilson (1997b) supports this view by stating that “You don’t have to be a philosopher to take a position.”

Reeves and Harmon (1994: …??  ) summerised the contrast between Objectivism and Constructvism as follows:- 

Table 3.3. Contrast between Objectivism and Constructivism

	Category
	Old
	New

	Epistemology
	Objectivism
	Constructivism

	Pedagogical philosophy
	Instructionist
	Constructivist

	Underlying philosophy
	Behaviourist
	Cognitivist

	Instructional sequencing
	Reductionist
	Constructivist

	Role of instructor
	Authoritarian
	Egalitarian

	Value of errors
	Errorless learning
	Learning from experience

	Motivation
	Extrinsic
	Intrinsic 

	Structure
	High
	Low

	Learner control
	Non existent
	Unrestricted

	User-activity
	Mathemagenic
	Generative

	Accomodation of individual differences
	Non-existent
	Multi-faceted

	Co-operative learning
	Unsupported 
	Integral



In contrast to the above, Duchastel (2003) and Reigeluth (1998) believes that theory involves choices rooted in beliefs on what processes underlies learning, what is important to learn and how learning occurs. A theory is a set of theoretical choices and one stance is therefore not always possible but one can therefore have conflicting epistemologies in one instructional design package. The researcher is of the opinion that it is possible to combine two conflicting epistemologies in one course. Since it is clear that the expectations of the workplace is to meet the demands of the information age it would be unwise to attempt such an effort. If pressed to do so one should maintain to the greater extent the epistemology that will meet these demands, namely Constructivism. Cronje (2000) sees the two epistemologies as possibly complimenting each other and found through his student’s research that both cannot be equally represented in the same learning event. The latter supports the researcher’s opinion that one will have to dominate.

To further support the researcher’s approach of unification of theories in epistemologies as practical solution the following:
· Theorists build their theories based on their educational philosophies and educators choose theories based on what they believe are efficient for teaching. This leads to creating islands of beliefs or silos causing conflict on a political, psychological, and sociological level in the educational arena. A political problem arises on deciding who is to decide on what to teach the educator or the instructional designer. Duchastel (1998) reasons that the instructional designer needs to refrain from curriculum theorising, as this is the domain of the educationist.  He points out that the instructional design theorist should take whatever the client comes up with as being the goal of instruction and address that goal in some way in his design.

·  Conflict on a psychological level exists because of the “fuzziness” of the various learning theories. The instructional designer maybe required to abstain from content decisions but he cannot stay uncommitted where learning is concerned. The island or silo’s of the learning theories are demonstrated by the lack of integration into one comprehensive theory dealing with the relationships between the theories. Since learning theory is not a prescriptive science but a science describing the natural processes in learning there is scope for unification within the study of this phenomenon.  The latter supports reasoning that more than one theory can be applied in a learning event. This view is also supported by Wilson (1997b) who warns against creating simple dichotomies and neat epistemological categories is not always possible. 

· The sociological problem created by the various theories lies in the lack of critical comparisons between the many theorists. Duchastel (1998) states “…we have so many theories that cross each other in the dark and are afraid to ask each other the time of day.” The need for comparing theories bring opportunities to limit the many theories, some of them inherently being the same, establishing links between them and making them more user friendly. The need to integrate is highlighted by the fact that theorising in the instructional design field is more an analytical process that a process that bring the facts together. The analysis allows for developing interplaying models for design. 
Duchastel (1998) states further “A good measure of synthesis is needed now in the field to counter the creative but unruly diversity that is emerging from instructional design theory…….only one theory is viable……..Such a theory would show characteristics of fullness: comprehensiveness (its coverage of all domains), abstractness (encompassing all processes), utility (its practical usefulness), validity (grounded in psychology).”

All arguments support the intention of the researcher to move towards an e-learning readiness model that integrates the many theories and look at distance education in an integrative multi perspective way. This approach in itself supports the basic beliefs of Constructivism as well as Postmodernism (Wilson et al. 1995).

It is therefore the intention of the researcher to highlight the many learning theories not by describing each but to group them or categorise them according to their epistemological belief of learning. 

3.5.2 The three knowledge acquisition models

Before the nature of knowledge (epistemologies) can be discussed, one needs to understand how a human being acquires knowledge. There are three knowledge acquisition models and they had an impact on the type of learning theories in existence.

3.5.2.1 The Information Processing model (the mind is a computer):- 

Also known as the cognitive information process as the human being is seen as a processor of information like a computer. The mind is seen as structure with different components with certain processing functions namely sensory registers, short and long-term memory. Information undergo a series of transformation procedures (storming, retrieving, transforming and using)  in these components  before it is stored in long term memory as packages of information. Two characteristics of this approach is the concept that information undergo a series of transformation and secondly the separation of the processing of information and the actual knowledge in the end. The implication for learning is that instructional strategies be followed that assist the learner in processing information, that these strategies are independent from the knowledge being taught and that different strategies is necessary, as different learning outcome requires different cognitive processes (Dabbagh, 2005: 165). 

3.5.2.2 The Parallel Distributed processing model (the mind is a brain):- 

This model is an alternative view of the above model. It differs from it in the sense that the long-term memory is seen as a dynamic network or brain that represents knowledge in patterns or connection with multiple pathways in between. Information processing consists of stimulating the patterns to accommodate the information.  The pattern that is most relevant to the information, accommodates the information and is strengthened by it. Knowledge is seen as distributed over a network structure in the long-term memory and not as stored in an active connectionist representation unlike the cognitive information processing model whose is static and localised. Information processing takes place in parallel in contradiction with the cognitive information processing models where the processing takes place in series (Dabbagh, 2005: 165-166).

3.5.2.3 The Situated Cognition model (the mind as a rhizome):- 

A rhizome, a root crop with roots from which generates shoots from which new roots and new crops stem, creating an ever-evolving self-organising system. The Situated Cognition model is like the Parallel Distributed processing model with two differences namely knowledge is seen as distributed over multiple minds and activities not vested in the individual. Furthermore, knowledge is seen as perception rather than memory namely how individuals perceive the situation or environment (Dabbagh, 2005: 166).

The implication of these Pedagogical models in instruction is that the cognitive information-processing model is consistent with the epistemological assumptions of Objectivism and the other two with Constructivism. These two epistemologies are contradicting each other and are at the two ends of a continuum. Considering the globalisation of distance education and the reduction in transactional distance, due to improved technology, it is evident that knowledge is not situated in one individual or even organisation, but is distributed globally. Therefore, it is sensible and logical to support this assumption with an instructional model and epistemology that assist the learner with strategies to support distributed information processing (Dabbagh, 2005: 167).

3.6 The epistemological philosophies underpinning learning theories

Learning theories can be seen as situated on a continuum of two epistemological extremes, namely Objectivism and Constructivism. 

Objectivism                                     



 Constructivism                            



3.6.1 The assumptions of the Objectivist epistemology

The objectivist epistemology sees knowledge as stable, exact, and unchanging. It exists outside the mind. It is therefore reliable. The learner’s task is to gather the exact facts and the educator must deliver or transmit the facts. It assumes that the same understanding of the knowledge as the educator understands it, is gained amongst the learners after it has been transmitted. The mind mirrors the reality of the structured world and all analysis and thought processes around it are determined by the external objective reality of the real world. The goal of education is to teach the learner about the real world. The educators function is to interpret and transmit world events by telling the learner, whilst the learner is expected to replicate and structure it (Jonassen, 1992:138; Reeves, 2002).

3.6.2 The assumptions of the Constructivist epistemology

The Constructivists reasons that reality is in the mind of the beholder. It is internally shaped according to the prior experiences of the individual. This implies that there is no single objective real word. There is multiple perspectives of the real world. (Wilson et al. 1995; Jonassen,  1992:138- 139).

Each educator decides based on his beliefs where he is situated on the continuum. Their epistemological views determine their pedagogical views (Hein, 1991). Because programmed instruction and instructional design is more objectivist due to the original limited capabilities of computer technology it has become more and more Constructivist in approach. Technology and software capabilities have improved significantly making the latter approaches more and more suitable for instructional design. Together with the move from the Industrial to the Information age, it brought about a shift away from standardisation towards individualisation. This allows for individual differences in learning styles and learner preferences. The aim is to create a unique learning experience rather than accomplishing a single unified outcome (De Lisle, 1997).

3.7 The main groups of learning theories and how they apply to training.

Based on which epistemological approach is believed, learning theories can be grouped as either Objectivist or Constructivist.  According to the Objectivist the nature of knowledge exists outside of cognition, it is clear, correct, and a definitive account of reality. Constructivism disagrees by believing that there is not just one real truth but many and reality depends on how each individual interpret the world around him (Bednar et al, 1992: 22).

The traditional learning theories can be categorized under the Behaviourist (Objectivist) or stimulus-response theories like the theories of Pavlov, Thorndike, Skinner and Hull, or the Constructivist theories. However although a short description of Objectivist and Cognitivist theories are provided in this thesis the main focus is on Constructivism as definite epistemology of choice for the Information Age. Despite these earlier theories which formed part of the industrialised age there are several new emerging groups of learning theories of the information age which can have implications for the learning environment (Ryder: 2006). 

3.7.1 Objectivist theories (Reinforcement theories - stimulus response theories – Behaviourism)

The most known work in developing theories under this group of theories are the classical conditioning experiments done by Pavlov and the operant conditioning experiments done by Skinner.

Pavlov discovered that dogs salivate in the presence of an unconnected stimulus, if this stimulus was present previously just before the presentation of food. Through combining the original stimulus, namely food with that of an additional stimulus, a tuning fork, the dogs learned to associate the sound with food.

Skinner discovered that rats through a process of trial and error learn which levers to push in order to receive a reward. In the early stages of the experiment, continued reinforcement was needed to establish the stimulus-response link, which was later replaced by intermittent reinforcement. This type of operant conditioning is still used to train animals.

These experiments brought valuable insights about the learning process. The steps in the learning process should be short and should flow out of previous steps or learned behaviour. Early learning should be regularly rewarded. Scheduled continuous or intermittent reinforcement plays an important roll in all stages of learning. After success of learning took place, the reward should be immediate without any delay.  This feedback process enhances motivation.

The operant conditioning principles of Skinner can be effectively applied in the design of programmed learning and especially underwrites the use of computer-based training. Learners are motivated by instant feedback on their responses on a computer. It encourages them to stick to the learning program (Pont, 1996: 45-47).

Related to the conditioning theories Guthrie developed the Contiguity theory whereby a combination of stimuli that was accompanied by a movement will elicit the same movement on its recurrence. The close association of the stimulus and the response brings about the change in behaviour. Once behaviour stops, after a period of time Guthrie reasons it is not due to the passage of time, but to the interference of other stimuli. This interference causes the behaviour to be unlearned and replaced by new behaviour. This theory sees motivation as a state of arousal or creativity that must be present so that responses can be conditioned (Kearsley, 2005).

Principles of the Contiguity theory are for conditioning to take place the organism must respond or be active. Conditioning implies learning specific behaviour. Therefore, instruction must present specific tasks. In order to create a generalized response the organism must be exposed to a wide variety of stimuli. It is important to make sure that the last response in a stimulus response situation is the correct one, as that is the one that will be associated (Kearsley, 2005).

Thorndike, another behavioural educational psychologist, added to the stimulus response theory by establishing his “law of effect” theory. According to this theory behaviour is learned through trail and error and it is more likely occur if the consequences are satisfying. (Kearsley, 2005).

3.7.2 Cognitivist theories.

The gestalt psychologists believe that human behaviour is much more complex than a simple stimulus-response reaction. They theorize that there are many internal processes taking place between the stimulus and the response, which brings the learner to new insights. It involves making use of existing knowledge and through using processes like understanding, analysis, reflection, memorizing, retrieving and so forth the learner forms new knowledge.

The cognitive theory sees learning as a process of defining problems and seeking solution through either trial and error, making deductions or by seeking new information or assistance in order to come to a solution. Once a solution is found, the learning will be transferred to future situations.

We can find the application of this theory in the use of discovery learning or problem solving. The learner comes to new insights through experience in seeking a solution for the problem. For the learner to reach the objective of training or the targeted insights it is important that the trainer structure the learning experience so that a specific outcome or learning objective can be produced (Pont, 1996: 47-48).

3.7.3 Constructivist theories

Ryder ( 2006a) links a multitude of Constructivist websites together making it clear once again that there seems to be no limitation in the multitude of theories, whether it be the origin of the theory, learning theory or instructional design theory , concepts and approaches being described as Constructivist. This thesis will highlight only a few of them. 

3.7.3.1 Historical background of Constructivism

Hanley (1994) refers to Giambatista Vico as the first Constructivist philosopher as he mentioned in 1710 that one could only know something if one can explain it. Constructivism has its roots in the approaches of three people namely Vygotsky, Bruner and Feuerstein. 

· Vygotsky and Piaget (1896 – 1934)

Vygotstky lived in the same era than Piaget (1896 – 1934). Where Piaget said children’s cognitive development follows definite stages of development, Vygotsky said that it is the product of interaction with the child’s culture. Both Vygotsky and Piaget believed that activity as well as social contact is necessary in the construction of meaningful learning ( Heylighen, 1997; Cole and Wertsch, 2001).  Children acquire their knowledge or thinking from the culture they grow up in. The culture determines the “what” to think and “how” to think.  These abilities develop through social interaction firstly with the parents and thereafter with the community. Cognitive development is the result of the child’s attempts to solve problems, thus an active process not a passive one where knowledge is transferred from the environment. He uses adults (his parents) to guide him. The interaction between them, consisting of dialogue, starts with the parents transmitting knowledge. As the child develops his own language he starts to develop his own internal dialogue and thus starts using this to find his own solutions through a gradual process of internalisation of external influences and internal cognitive processes. The internal cognitive development of the child is directly linked and dependent on social interactivity with the outside world. Being able to use language is critical as it enable the child to obtain the help of others in his attempts to solve problems. The guidance from others serves as a template or scaffold in organising his thoughts when solving problems. Bruner and Ross also stressed this idea in 1976 when they invented the term “scaffolding” to refer to the interaction between adults and children  (Kristinsdóttir, 2001a; Dougiamas, 1998).
Vygotsky distinguishes between two competence levels namely the ‘level of actual development’, that which the child can do on his own and his that what he can do with the guidance of others namely his ‘level of potential development’. The distance in between is called the “zone of proximal” development. The development of this zone is dependent on the social interaction between the child and his parents. The more he takes advantage of using interaction as guidance the better his chances increase and better his development. It is thus clear that social interaction is a core component of development and so of the Constructivist epistemology (Schütz, 2004; Kristinsdóttir; 2001a).
· Bruner (1915)

Bruner was a leading proponent of discovery learning especially in the field of mathematics. He described the learning process as one where a person discovers regularities between new materials manipulated and existing intuitive regularities from previous internalised material.  The discovery is an internal process where existing ideas is reorganised to accommodate and better fit new encounters. This is aligned with the developmental psychology of Jean Piaget and links with the Constructivist belief that each individual makes is own meaning out of learning encounters (Kearsley, 2005;  Kristinsdóttir; 2001b).

Bruner describes the learning process as going though three stages. The enactive stage where one does something (motor response) based on what we know already e.g. driving a car. This is followed by the second stage namely the iconic mode. This mode deals with the imagery (sensory associations) accompanying perceptions during the phase of meaning making in the individual. The last stage involves the symbolic mode.  Through life one adds more symbolic resources and it allows one to reflect on what might be or not be. It relates to an individuals ability to consider propositions, create structure amongst ideas and consider alternatives through trying various combinations (Kearsley, 2005;  Kristinsdóttir; 2001b). 

Bruner also designed the “spiral curriculum” in 1960. It entails the necessity for certain basic pre-knowledge or entry knowledge before one can move on to further knowledge building. To master the breadth and depth of a topic one should work from the simple to the complex, the general to the detailed or the abstract to the concrete. Thus, certain basic principles must be accomplished first as building block for a next step to complex knowledge This approach is once again characteristic of the knowledge building and meaning making principles of Constructivism (Kearsley, 2005;  Kristinsdóttir; 2001b). 

· Reuven Feuerstein (1970  onwards)

Feuerstein is known for his development of the Theory of Structural Cognitive  Modifiaility. He believes that intelligence is not fixed and can be modified and improved right through life. Higher mental functions are developed though a process of mediation channels used to transmit information to the individual. Based on this theory he developed a program called instrumental enrichment with which he helps retarded children from dependent thinking styles to independent thinking. Feuerstein believes that cognitive deficiencies and a lack of intelligence can be corrected in this manner. Again the theme of an intergenerational  relationships as channel for mediation links with the interaction and collaboration principles of Constructivism  (Kristinsdóttir: 2001c).

3.8 Learning with technology a Constructivist perspective

Educators assume that students learn FROM the use of technology during training. The Constructivist however believes that learning takes place through a process of thinking. The technology is just a tool, which sets off the thinking processes through which an individual learns. The thinking process mediates learning. Learning is a result of thinking (Jonassen et al., 1999: 2).
Different kinds of activities stimulate different types of thinking and thus different kinds of learning. The activity to learn a poem is different from the activity needed to discuss an opinion. Teachers and technologies can support and create these activities but they cannot cause thinking and therefore learning, as the desire to learn or think must originate from the student. If the student is thinking of something else while the training is in session no learning will take place. Learners learn through thinking about what they are doing (Jonassen et al., 1999: 2).

Technology can support learning if it is used as a tool or partner to stimulate thinking (Jonassen et al., 1999: 2).
3.8.1 Constructivist assumptions about learning

3.8.1.1 Introduction: The Constructivists view of learning

The core belief of Constructivism is that the learner constructs his own learning experience by making meaning out of what he experience. The meaning making process consists of experiencing a learning event where after the learner interprets the experience by making use of his existing knowledge and experiences. He then comes to a new meaning of the experience within his own framework of knowledge. Through a process of thinking, he reflects and reasons on this new meaning and arrives at new learned material. The next Each of the various assumptions about learning will be discussed in more detail   in the points to follow (3.8.1.2 – 3.8.1.11) (Hein, 1991; Jonassen et al. 1999: 2).

3.8.1.2 Constructivists believes that knowledge cannot be transmitted 

The construction of knowledge is a natural process. The individual do not adopt knowledge through listening to the teacher. He constructs his own knowledge based on prior beliefs and experiences.

The teachers shares his experiences but the individual will never experience and interpret it in exactly the same manner as the teacher. Teaching is a process whereby the learner is given the opportunity to experience new knowledge and is guided towards making meaning out of this experience (Jonassen et al. 1999: 3; Jonassen et al., 1998: 37).

3.8.1.3 The construction of knowledge is derived from activity

Jonassen and Rohrer-Murphy (1999) stress the importance of activity by stating: “Concepts, rules, and theories that are not associated with activity have no meaning. Articulating each of these entities and their dynamic interrelationships is important …………..because the richer the context and the more embedded the conscious thought processes are in that context, the more meaning learners will construct both for the activities and the thought processes.”  Meaningful knowledge cannot be separated from our experiences with it. Knowing and understanding comes from the individuals’ interaction with his environment. Memorising knowledge happens in all learning environments, but it does not have a lot of meaning to the learner unless he constructs his own knowledge from it. The best meaning making experiences happens through involving the learner in an activity. This activity does not have to be a physical one, it can be an internal mental process (Hein, 1991; Jonassen et al., 1999: 3; Wambach et al,. 1999: 269). 

Knowledge is anchored in the context in which the learning activity occurs. The building of knowledge does not only include new ideas but also information of the context in which these ideas formation took place. Learning is situated in real life and learning events should therefore be contextualised (Cronje,  2004). 

The learner makes meaning out of the activity through also including what he expected from the experience as well as his feelings and what he was doing during the activity. The more involved or interactive the learner the more knowledge he will derive from the activity.

Understanding skills and knowledge comes from applying them or using them. The best way to learn a skill is to apply it initially and consistently there after in a meaningful setup. 

Teaching abstracts facts or explaining concepts without the use or application thereof does not lead to a lot of meaningful knowledge construction (Jonassen et al.,1999: 4-5; Jonassen, 2001).

3.8.1.4 Meaning is in the eye of the beholder

Since each individual owns sets of experiences he will attach his own interpretations to all new experiences based on existing perspectives and beliefs. This knowledge can be shared with others but will never be interpreted exactly the same. The closest one can come to sharing the same experience is through a process of negotiating and agreeing on the relative importance and meaning of the knowledge (Jonassen et al,  1999: 5). 

Objectivist theorists, although they differ from Constructivist as to the nature of knowledge, support this view as they consider the world to exist aside from the experiences and interpretations from individuals. Understanding is to come to know this world and its entities, structure and attributes and the relations that exist amongst them. Understanding of a phenomenon is partial or biased due to the individual’s prior experience and interpretations. The goal is to get to the correct understanding (Duffy and Jonassen, 1992: 2 – 3).

3.8.1.5 There is multiple perspective of the same knowledge

Due to the fact that each person’s living experiences are unique, multiple perspectives are present, built around a specific fact (Jonassen et al. 1999: 5).

There is no shared reality. One can never reach the point where two people completely and totally share the exact same understanding. All realities consist of a negotiation of the individual with his environment in order to function in that environment. In order to come closer to what the other person understands, one should investigate the experiences that the other person had (Duffy and Jonassen,  1992: 3 – 5.; Bednar et al., 1992: 27 - 28).

3.8.1.6 Meaning making happens through experiencing dissonance

Dissonance is created between what the learner experience and what he already believe or has experience. It requires previous knowledge already assimilated to build on (Hein, 1991). This dissonance raises a question or a problem. Meaning is derived from solving the problem and constructing new knowledge. Through solving the problem the learner takes ownership of what is learned and it becomes more relent and important as he himself has arrived at the solution (Jonassen, et al,. 1999: 5 ; Wambach et al,. 1999: 269).

3.8.1.7 Constructing meaning requires articulation and reflection

As a social being a human cannot learn unless he reflects on an activity through articulation. Meaning making requires language used for internal self talk as well as communicating for others. The articulation can be verbal, visual or an auditory representation of the experience (Hein, 1991; Jonassen et al. 1999: 5; Jonassen, 2001; Wambach et al. 1999: 269).

3.8.1.8 Meaning making results from sharing with others

As humans we share experiences with other people who have similar experiences in order to determine our identity and test the viability of our beliefs. Stories are exchanged and new learning is derived from sharing the experiences of others. These sharing communities forms an important part of the learning process in that it give opportunity to the learner to make meaning of what he has experienced (Jonassen et al., 1999: 5).

3.8.1.9 Meaning making is distributed throughout our culture.

What we know and the culture and community, in which we live and have adopted, also influence our beliefs. A learning community has it own culture. This culture influences the beliefs of the individual.  Through interaction we arrive at new beliefs due to a discourse between the learning community and ourselves.

Those with whom we interact and that is the reason why like-minded people tend to group together influence knowledge automatically. The longer we interact and converse with a group the more our beliefs are changed in relation to the culture of the group (Jonassen et al,. 1999: 6). 

3.8.1.10 Learning is not created equally

Constructivists do not belief that all meaning, because it is constructed personally, is equally valid. The validity of knowledge lies in the viability thereof as it is either accepted or rejected by the community in which the knowledge is articulated. If it reflects the beliefs of the community in that point of time it is accepted as valid. It may differ from the community’s beliefs and may still be accepted as viable, if it is accompanied by new evidence of the reliability of the knowledge (Jonassen et al.,1999: 6). According to Jonassen et al., (1999) and Wambach et al,. (1999) the following comparison (Table 3.4) can be made between constructivism and traditional learning methods.
	
	Constructivist learning
	Traditional learning

	Knowledge
	Constructed, emergent, situated in action or experience, distributed
	Transmitted, external to knower, objective, stable, fixed, decontextualised

	Reality
	Product of the mind
	External to the knower

	Meaning
	Reflects perceptions and understanding of experiences
	Reflects the external world

	Symbols
	Tools for constructing reality
	Represents the world

	Learning
	Knowledge construction, interpreting the world,  constructing meaning, ill-structured,  authentic-experiential, 
articulation-reflection, process oriented
	Knowledge transmission, reflecting what teacher knows, well-structured, abstract-symbolic, encoding-retention-retrieval, product-oriented

	Instruction
	Reflecting multiple perspectives, 
increasing complexity, diversity, 
bottom-up, inductive, apprenticeship, 
modeling, coaching, exploration, learner-generated
	Simplify knowledge, abstract rules, basic first, top-down, deductive, application of 
symbols, lecturing, tutoring, instructor derived and controlled, individual, 
competitive

	Focus
	The learner becomes the focus point 
around which the instructor, through facilitation, creates a meaningful learning environment so that learning can take place
	The instructor is the focus point as transmitter of knowledge

	Time
	The learner can choose when to learn 
within a given time period.
	The learner can only learn during fixed periods as predetermined by the 
instructor.


Table 3.4. A comparison between Objectivist and Constructivist learning. 
3.8.1.11 Conclusion: The five interdependent attributes of meaningful learning and their interaction

· active (manipulative/observant)

Humans learn as a natural phenomenon. The continual adapt to the environment in order to elicit the required results. Children learning to hit a ball will continuously change their stance to adapt to the environment in order to learn the required skill.

Learning requires active participation in which the learner actively manipulates the environment and observes the results of his manipulation (Jonassen et al., 1999: 8-9).

This indicates that technological programs need more activity than just pressing the spacebar every now and then.

· Constructive (articulate/reflective)

Activity alone is not enough for learning or meaning making. The learner when he observes a discrepancy between what he observes and his prior knowledge must reflect on the difference and find solution to integrate his existing world into the new world. If he cannot integrate it he will set goals in order to gain the knowledge needed to understand or make sense out of what is observed. 

Through this process mental models are constructed to explain the world. These models can become very complex.  More complex mental models enable the learner to reason more consistently and productively about observed phenomena (Jonassen, 2001; Jonassen et al., 1999:9).

Applying this principle in computer programming means that the learner should have several options in trying to solve a problem or discrepancy in what is observed and their existing knowledge. Just having one correct answer or channel to solve a problem is not enough.  Constructivist follows two approaches depending on their belief of how constructive one should be. They are the BIG (beyond information given) and the WIG (without information given) approach. In the BIG approach the learner is provided with the information but is left to go beyond and discover more. They are given lots of opportunities to apply and generalize their understanding. The WIG approach leaves the learner to discover his own knowledge and is being facilitated through a process of scaffolding (building step by step). The resources and guidance to do so are provided (Perkins,  1992: 50 – 51).

·  Intentional (reflective/regulatory)

All human behavior is intentional because it is directed towards reaching a specific goal. When the learner learns with a specific goal in mind he thinks and learns more effectively. Unlike traditional technologies, which allowed the teacher to articulate goals, new technologies should allow learners to articulate their own goals and reflect on the processes used to reach these goals. This will help the learner to better think about and apply knowledge gained in new situations (Jonassen, 2001; Jonassen et al., 1999: 9).
· Authentic (complex/contextual)

It is not advisable to oversimplify ideas in order for the student to grasp the idea or knowledge. All new knowledge is related contextually to a certain complex reality.  By simplifying facts the learner learns that the world is a simple reliable place, which is not the case. Learning simple algorithms prevents him from applying or relating this knowledge in new complex situations, as he has never learned the knowledge in context with the real world.

Learning tasks in real world situations or through case- or problem-based situations allows the learner to better and consistently transfer the knowledge learned to new situations. Knowledge should be taught in context with the real world. Various new contexts should be given to the learner for him to practice his skills in.  The learner should be engaged in higher order thinking and not learn oversimplified views of the world (Jonassen, 2001; Jonassen et al., 1999: 9 -10; Bednar et al. ,1992: 25 - 26).
· Cooperative (collaborative/conversational)

Human beings naturally learn through knowledge building communities. We daily exploit skills from others and appropriate knowledge from our peers.  This natural behavior should be supported and enhanced in learning environments. Independent work as traditionally promoted does not promote this natural behavior and thus limits learning. Even when collaborative learning is promoted by learning institutions it is not followed through, because they still assess students individually. This method teaches the learner that group outcomes are not important, which once again discourages collaborative learning (Jonassen, 2001; Jonassen et al., 1999:10-11). Cronje (2004) sees testing as an integrated function that should be executed during the process of learning as well as at the end, the product of learning.

Johnson and Johnson (1991) set out three prerequisites for effective co-operative learning namely:

· There must be a mutual goal

· Positive face-to-face interdependence and

· Individual accountability.

The educator must structure tasks so that the learner is dependant on the group for part of the task whilst another part should be individual work. (Johnson and Johnson, 1991: 41). 

Through collaborative learning the learner learns that there are many realities and lots of solutions for problems. This realization allows better application of new knowledge in complex new situations.

Technology allow for setting up learning communities and conversation pools. This should be promoted and exploited to enhance the learning event towards more meaning making and better transferal of learned material.

When planning the learning event the teacher should make use of all the five attributes of meaningful learning. They are interdependent and work synergistically together. The total result of using them all will be more meaningful than using them individually (Jonassen et al.,  1999:10-11).

3.8.2 The Constructivist’s assumption about the use of technology in education.

3.8.2.1 Traditional concepts on the use of technology

Since the development of educational TV in the 1950’s the trend was to use whichever new technology that came to light as a replacement of the teacher. The knowledge was embedded in the technology and the learner learned from the technology. The technology delivered lessons that teach the learner. The assumption was if you deliver instruction people will learn. When computers entered the education scene it was used initially in exactly the same manner. The computer was the teacher and the learner learned through drill-and-practice type exercises.

Since the invention of computer programs like word processing and the use of graphic media programs the emphasis shifted from using computers as a teacher to using it as a productive tool to enhance the educational moment.

The growth of the Internet in the 1990’s shifted the emphasis to using communication and multimedia as the dominating tool for educational purposes.

The constructivist does not use the computer as a teacher but rather as a rich multimedia which the learner can use to learn and represent what he has already learned. Students should use the technology to share what they already know and use it to find out more about they do not know, instead of memorizing what teachers and textbooks know. The computer is a cognitive tool. The decision making, problem solving, planning, application etcetera is the function of the learner and not the computer (Jonassen et al., 1999:11-12; Jonassen et al., 1998 38).

3.8.2.2 The Constructivist’s concept of Educational Technologies

When using computers as technology for training it should not be used as a teacher for the learner. The learner cannot learn from the computer but should learn with the computer as its partner in the learning process. The learner and the technology must become one entity in a process of distributed intelligence, with the learner left prominently in charge of the learning process.  The learner must be able to do what he does best which is asking the questions and the technology must do what it does best, which is receive store and retrieve data and not the other way round. When a student learns from a computer the exact opposite happens. The computer asks the questions whilst the learner must receive, store and retrieve, in other words doing the exact opposite than what he is suppose to do in order to learn (Jonassen et al. 1999:12 – 14 ; Jonassen et al. 1998: 37).

Constructivism assumes that:

The use of technology is more than the hardware. It includes any process in the learning event that engages the learner into cognitive learning and critical thinking, as well as active, constructive, intentional, authentic and cooperative learning.

Technology on its own is not conveyers of meaning making nor controls or prescribes learner interaction. However if it is learner controlled and learner initiated it will fulfill, and should support learning needs.

Technologies should support a system whereby learners can build more meaning interpretations and representations of the world.

Technology fosters learning: -

· when used as tool to support learning i.e. for representing ideas;
· if used as tool to explore or discover new knowledge i.e. accessing needed information;
· when used to do or apply knowledge i.e. simulating situations;
· through collaboration and communication with others i.e. e-mail;
· if it is used as a learning partner i.e. for supporting mindful thinking or off loading unproductive memorizing tasks allowing the learner to focus on more productive tasks (Jonassen et al., 1999:12 – 14; Jonassen et al., 1998 38).

Summarised technologies will lead to meaningful learning if it engages learners in:

· construction of knowledge to reproduction of knowledge;

· conversing of knowledge not receiving of knowledge;

· articulation and not repetition of knowledge;

· collaboration and not competition with other learners;

· opportunities to reflect and not jus accept the prescribed knowledge (Jonassen et al., 1999: 16).

3.8.3 Assessing and evaluation according to the Constructivist perspective

Assessing and evaluation should just like learning also be constructive, authentic, active, co-operative and intentional. The traditional way of assessing is to measure how much knowledge the learner has acquired and evaluation normally takes place at the end of the learning process. The constructivist perspective however emphasizes the use of assessment during the process of learning, namely assessing the various strategies and tactics the learner used to learn and assessing what the learner knows. 

Technologies can effectively be used for assessment. The learner uses technology to construct a knowledge base, which is then used for assessment.  This method allows for assessment during the process of learning. It also teaches the learner that the ways in which he constructs knowledge is important and counts, thus further enhancing using technology as tool for learning (Jonassen et al., 1999:15-16).   
3.8.4 The Constructivist’s learning Environment

A learning environment is a personal or group space in which the learner controls all activities namely the manipulation resources of information so as to construct new knowledge in a process of solving a problem. The constructivist’s learning environment make use of technology as a tool for the learner through which he can explore, experiment, construct, communicate and reflect on new knowledge that is in the process of being compiled.

The technologically supported learning environment, which usually consists of information banks, symbols pads, construction kits, phenomenaria (spaces in which phenomenon can be manipulated) and task managers, should be glued together in such a way that the following environments or spaces forms building blocks of the structure of the learning environment:

· A problem or project space;

· A related cases space;

· A space with information resources;

· A cognitive tools space for knowledge construction;

· A conversation space for knowledge negotiation;

· A social and contextual support area (Jonassen et al., 1999:195).

3.8.4.1 The problem and projects space

For learning to make meaning the learner must take ownership of the learning goal or problem. A learning problem must therefore be presented to him. This problem must have the following characteristics:

· It must represent the goal that the learner assumes 

· It must be ill defined 

· It should be complex so that answers are not readily available. It must have more than one right answer.

· It must be representative of the field of study’s actual problems experienced

If the project or problem has these characteristics then the learner will make more meaning from the learning because he will take ownership of the problem. If the problem is too well defined the answers are too easily available. To own a problem learner must have the opportunity to identify problems himself, thus experiencing the process of owning the problem, because he himself have identified it and started thought processes to solve it.

Too simple problems lead to only one right answer. Complex problems has more than one answer and the evaluation of these answers are done through evaluating the learners higher order thinking processes namely how does he justify his answer and what is the quality of his answer.

Criticism against this approach is that the student may end up not being exposed to the full breadth of the field of study (curriculum), since he might miss other important information that is part of the curriculum. The constructivist reasons that quality and depth of study is better than quantity and breadth of study. The amount of knowledge is expanding exponentially daily whilst the time available to learn everything stays the same. The learner must learn how to manage the knowledge and not try to acquire all the available knowledge. This skill can only be learned through in depth project or problem investigation (Jonassen et al., 1999:196).

When presenting the problem it should be within context of the specific subject field for instance one should consider the specific setting, community or type of organization in which it occurs. It should be interesting and appealing so as to encourage learner engagement and thus ownership of the problem. It should also be presented in such a way that the learner can manipulate the problem (Jonassen et al., 1999:197).

3.8.4.2 Related cases

Meaningful learning requires experience so that mental models can be constructed of how the world operates. The novice learner lacks the experience needed to solve problems presented to him in a learning environment. Providing him with a set of related cases serves as a replacement for this lack of experience. He can now construct new knowledge based of his knowledge of the related cases.

An expert, when presented with a problem, will first draw from his memory of similar experiences he has had in the past and then map the knowledge into the new problem in an attempt to solve it. Related cases provide the novice learner with a memory of experiences that he could not build up for himself through experiencing it, from which he must decide which is applicable to use in order to solve the problem presented to him.

Teachers tend to make new complex knowledge easier for the novice to understand by simplifying it. This prevents the learner from experiencing the ill-structuredness of knowledge application in real world situations. Related cases have the advantage that it represents the complexity inherent to the knowledge domain. Several cases that relates to the problem in different settings prevents oversimplification of knowledge and allows for the learner to experience the conceptual interrelatedness of ideas and their interconnectedness (Jonassen et al., 1999:198).


3.8.4.3 Information resources

While investigating phenomena the learner will need information. Information should be provided through information banks consisting of text, videos, graphic material, hypermedia or any other relevant information source.

The information resources must be organised in a meaningful way, preferably in such a way that it will support the kind of thinking the learner is expected to do. Information should also be provided when it is needed and not before. Many academic institutions inhibit meaningful learning by requiring the learning of material without providing a reason or need why it should be learned to the student. 

A Constructivist learning environment provides information banks from which the learner can select the information that is applicable and needed at that moment in time. This just in time information contributes to meaningful learning (Jonassen et al., 1999:199).

3.8.4.4 Cognitive (Knowledge-Construction) Tools

Presenting problems to the learner in order to portray the complexity of the real world also brings about the need to perform complex skills. Due to the lack of experience the learner cannot perform these skills and should therefore be provided with cognitive tools to support or scaffold the learner’s abilities to perform the skills. Computer technology is the ideal tool to use in providing these cognitive or mind tools for the learner in order to perform the necessary skills (Jonassen et al., 1999:200).
3.8.4.5 Conversation (Knowledge-Negotiation) Tools

Learning most naturally occurs in groups of people and not in isolation. Information is shared and a collaborative attempt is made to construct new knowledge in a team approach to solve problems. Computer technology provides several opportunities through conferencing, e-mail chats, billboards etcetera through which these conversation communities can be supported (Jonassen et al., 1999:200).

3.8.4.6 Social/contextual support

When implementing Constructivist learning environments one must make sure that adequate computer and networking facilities are available and that it suits the physical and social environment everywhere. It is no use presenting a video in a room not dark enough or which is culturally insensitive to the audience. It is also vital that a teacher who understands project based teaching and can facilitate it, supports the program. It might be necessary to provide support personnel just for the teachers to help them understand the Constructivist learning environment (Jonassen et al., 1999:201).
3.9 Constructivist based pedagogical models

A pedagogical model is a framework designed in accordance with specific theoretical constructs and assists the educationist in planning the design of the learning event.  Following is a summary of some of the most common Constructivist theories and their Pedagogical models (Dabbagh, 2006: 164).
3.9.1 A process model of adult learning

Although Andragogy is not typically identified as a Constructivist theory, the learning behaviour of adults matches many of the Constructivist beliefs and are therefore discussed as an important factor to be consider when designing Constructivist learning events (Thompson, 2006: 9). Andragogy as a learning theory developed after the Second World War. Knowles developed the term in search of a unified theory of adult learning (Knowles, 1970:2). This model concentrates on the process of adult learning which is signified by an increase in self directedness, the tendency to use past experiences to learn, to decide on their own when they are ready to learn and the tendency to expect learning to speak to their everyday life situations 

Andragogy uses four assumptions, which distinguishes it from pedagogy. These assumptions appear in the table below.

This process model has many implications for the trainer and must be considered when planning and executing adult learning programmes.

The self-directness of the learning process requires from the trainer to act as facilitator in order to create an environment that harness these drives.  An informal rather than formal atmosphere tends to work best. A physical and especially psychological climate, which shows the learner that he is accepted and supported, and in which reigns a spirit of mutuality, as well as in which both the teacher and the learner learns, is more effective. Although self-directed the adult do need support at times. It is the teacher’s duty to recognize this early and provide support personally or through other group members. The teacher is a change agent (Pont, 1996: 48-51; Moore, 1986: 19; Brookfield, 1986).

Table 3. 5 Andragogy versus Pedagogy

	Assumptions with regard to:
	Andragogy
	Pedagogy

	Concept of the learner
	Self directedness
The teacher’s role is to facilitate the self-direction.
	Dependant on the teacher
The teacher takes the responsibility for the learning process.

	The role of the learners experience
	Accumulated over a lifetime
Forms resource for new learning for self and others
What they experienced is valued more than what they are told.
Experiential techniques are the preferred method of learning.
	Little experience is brought to the learning situation.
Dependent on opinion of experienced experts.
Techniques for learning are transmittal.

	Readiness to learn.
	Learn when they feel it is needed
Learning should meet everyday needs and should make life easier.
If it is seen as needed it serves as motivator to learn



	Learn to get adult approval and society approval.
Motivator for learning is fear of failure.
Standardized learning according to age groups

	Readiness to learn (continued)
	Learning should be organised and sequenced according to each individual’s own needs.
	Progress is predetermined according to suit the group as a
whole.

	Orientation to learning
	Seeks immediate gratification for everyday life.
Self-development and achievement in the work place
Learning must be relevant and applicable.
	Deferred gratification applies as learning is subject orientated and seldom applicable on everyday life 
Benefit of learning comes much later in life if ever


(Brookfield, 1986; Camargo et al. 2006; Fidishun, 2006; Knowles, 1970: 39 – 49; Pont, 1996: 49 ).

Individuals come from different background and their experience should be used to the advantage of the learning experience. Denying these experiences denies the person with the experience. It also denies the group from these valuable inputs. Methods for training must move away from trying to transmit knowledge towards discovery learning using experiential, problem solving and field projects as techniques for discovery, where by active involvement is required (Mendelsohn, 2006).

Using this participative method is advocated because, everybody benefits from the individuals experience including the teacher. Having the experience sets of a learning cycle. The experience widens the span of attention and deepens the learning experience. Participation in the experience includes experiencing certain emotions, which brings about changes in attitude (Pont, 1996: 48-51; Carlson, 1989).

In order to ensure relevance and commitment to the learning programme, the learner should be involved in the planning of the programme. This can be done through self-diagnosis namely evaluating which competencies he needs and comparing it with where he currently stands. A strategy can then be worked out as to how to get to the needed competencies (Moore, 1986: 19).

If learning material is presented with the learner in the passive mode, several opportunities should be sought to reinforce the learning. Various reinforcement methods must be used to stimulate and make the learner more receptive to learning. The learner must track his own progress towards the educational goal by gathering the evidence thereof.

The Andragogical teacher sets procedures in place so as to involve the learner in a process of creating a conducive climate for learning, setting up strategies for mutual planning, and determining the needs of the learner. He sets up goals for learning to harness the content of learning, deciding on which learning experiences to use and which not. In implementing the learning experiences, suitable techniques are chosen. He assesses the outcomes reached and plans for further training according to the outcome.  He acts as a resource for the learner and a co-enquirer and do not try to make the other person learn.

Because this process requires the learner to be involved in his own learning it enhances commitment, intrinsic motivation and thus promotes attitudinal changes (Pont, 1996: 48-51; Moore,  1986: 19; Carlson, 1989).

3.9.2 the Experiential learning theory underpinning the Problem Based and Action learning pedagogical model

The Experiential learning theory has its roots in training in the laboratory. It considers the experiences of the learner as the starting point of learning. After the experience, the learner uses analytical mental processes to try to understand the experience. The new insight gained in this way as well as the emotional experience as part of the learning process brings about behavioural changes.

David Kolb who developed the experiential learning cycle in 1970 explained it as the cause of the various learning styles that one find. The experiential learning cycle starts with an experience, which is followed by a period of reflection and data collection around the experience. A third stage follows which involves analysis and forming concepts around the experience. The last stage involves trying out the new concepts or generalizations to see if they work (Johnson, 2001).

This theory underpins action learning and problem based learning which is often used in management training. Action learning gives the learner a problem and allows him to use his own experiences to solve the problem. The problem drives all learning and instruction begins with a problem to be solved and not content to be mastered. The outcome of the process as well as the process itself serves as learning vehicles for all contributors in solving the problem (Dabbagh, 2005: 171; Pont, 1996: 51 - 54). The following makes action learning different from problem based learning in that:

· There is a real problem and learning is centred around finding a solution for it

· Learning is voluntary and learner driven

· Development of the individual is as important as finding the solution for the problem

· It is a visible social process leading to real change in a organisation

· It takes time to solve the problem and can take 4 – 9 months without implementation of the solution.

The elements of action learning consist of:
· A problem – non-technical in nature dealing with strategic or tactical issues. The participants must feel solving it matters to them.

· A set of four to six competent committed learners with a range of expertise

· A client who owns or experience the problem

· A set advisor or facilitator who explains the process, builds appropriate interpersonal skills and maintain communication with the client

· A process which includes observing and reflecting on the problem and finding a solution which leads to action (Dabbagh, 2006).

However in problem based learning Ideas for an initial problem related learning experience includes e.g. fieldwork, simulations and games, films, role play, self test, survey, case study, demonstration, reading text about etcetera (White, 1997; Johnson, 2001). Reflective activities includes writing journals, discussions, brainstorming, questions, interviews etcetera whilst activities assisting in generalising can be compare experiences, identify key terms, build a model, write a paper, draw an analogue, imagine possibilities etcetera (Johnson, 2001). The problem can be used in five different ways namely:

· The problem is a guide presented to gain attention prior to presenting the lesson

· The problem is used to integrate or test learners skills after readings have been completed

· The problem is an example which is integrated into the material to illustrate certain concepts

· The problem is a vehicle for a process of critical thinking and finding solutions becomes the lesson in itself

· The problem can also be used to stimulate authentic activity, namely developing the necessary skills to solve the problem (Dabbagh, 2006)

Problems should be ill-structured and in a real world context. The benefit is that it helps students to develop collaborative learning skills, reasoning skills, interpersonal and communication skills and assist with self-directed strategies. The benefits of problem based learning includes the following:
· It promotes ownership through realistic contextualisation of the problem

· It doesn’t assume formal prior learning in the content area

· Student centeredness and group learning is promoted

· Self directed learning is promoted

· Real world problems that is ill structured yet authentic is promoted

· Problem solving is the primary learning goal

· Self-reflection is the primary assessment tool

· It allows learners to generate ideas, set learning goals, apply their own learning strategies and solving the problem by looking for relevant resources

· It allows the integration, use and re-use of newly learned information in context

· It supports recursive, iterative cycling through reasoning till a hypothesis is reached

· Facilitation and scaffolding with the guidance of the facilitator is promoted (Dabbagh, 2005: 171-172; Savery and Duffy, 1995: 32-34; Stepien and Gallagher, 1993: 25 - 28).

Examples of problem based learning can be found under the following web links:-

· http://itdev.gmu.edu/projects/ollbook/track/html/index.html Informed consent case study (Dabbagh, 2004a)

· http://web.uvic.ca/history-robinson/indexmsn.html Who killed William Robinson (Sandwell and Lutz, 2006).

· http://nursing.twsu.edu/clp/backpain_preview/index.htm Lower back pain (College of health professions, 2000).

3.9.3 Anchored Instruction or situated learning

A group under the leadership of John Bransford developed this theory. Whilst developing videodisc tools for technology-based learning they researched the efficacy of the tool around using a central focus point or anchor. The idea was that the focus point must serve as a catalyst to encourage the student to explore and construct new knowledge and solve realistic problems. Instead of lectures, stories were used. The context of the stories must be interesting and as realistic as possible and must reflect the way in which the knowledge will be useful in real-life situations (Dabbagh, 2005: 170; Penn State College of education, 2006a). The learners must experience the ambiguities, complexities, noise and confusion of the real world. 
Situated learning is based on four beliefs namely:
· Learning arises from the activities from everyday living

· Knowledge is gained in context and can be transferred to similar situations

· Learning takes place through social interaction

· Learning can not be separated from the world of action (Dabbagh, 2005: 170).

Dabbagh (2005) and Wilson (1995) summarise the benefits of  situated learning as follows:
· Authentic learning takes place through practices that represents real world situations

· Opportunities exist that allows learners to internalise learning and develop self-monitoring and self correcting skills

· It supports exploration and interaction within a real world context

· Inter- and multi-disciplinary learning is supported

· Role playing activities are promoted

· Allows information to be sought in the data embedded in the context of the scenario

· It promotes decision-making and problem solving skills

· It promotes collaborative learning

· It promotes the transfer of problem solving skills to real life situations due to the authenticity of the original learning experience.

Examples or links to anchored instruction can be found at  e.g. the use of the following website in conjunction with an instruction to investigate the impact and erupting volcano has http://volcano.und.nodak.edu/ (University of North Dakota: 2006),  or the stories of Jasper Woodbury http://www.ed.psu.edu/nasa/www.htm (Penn State College of Education b, 2006b).

3.9.4 Cognitive apprenticeship as pedagogical model
Cognitive apprenticeship as pedagogical model is similar to anchored instruction with one difference namely the learner is invited into the real world context to engage in real world activities e.g. the actual practice of online consultation. The learner interacts with experts in the field who guide and coach them. It incorporates strategies like authentic learning, modelling, coaching and fading, however they emphasize cognitive skills as well as technology enabled reflection, articulation and exploration. Besides these methods the following is also common namely scaffolding (teacher support to perform a task),  sequencing ( ordering of learning activities), increasing complexity (increase in difficult), increasing diversity (practice in different situations) and a global to local skills approach (focus on the whole task before doing the parts thereof) (Dabbagh, 2005: 173; Collins, Hawker and Carver, 1991).

 This model is ideal for the working environment where workers are expected to be flexible problem solvers. Human intervention is often needed at the point of breakdown, which at this point the expert is called in. The focus is on cognitive and metacognitive skills rather than physical skills (Conway, 1997; Dabbagh, 2005: 173; Wilson and Cole, 1991; Snyder, Farrelll and Baker, 2000).

The content of cognitive apprenticeship models consist of domain knowledge - covering the specific subject matter material, heuristic strategies -  which include specific procedures or techniques used to accomplish a task, control strategies - including various strategies used to solve problems as well as learning strategies  - on how to learn different types of skills.

Characteristics of cognitive apprenticeship includes:
· A mentoring coaching relationship between the novice and the expert

· Ideal for modelling and expert performance of the mentor

· It focuses on mastery of performance in the particular knowledge domain

· It provides for increasing complexity as the learner grows

· Encouragement of collaborative learning problem solving , teamwork, testing of multiple roles and confrontation of perceptions

· Learning strategies like reflection, articulation and understanding are supported

· Allows for enculturation into authentic practices (Dabbagh, 2005: 173; Wilson and Cole, 1991).
Examples of cognitive apprenticeship is demonstrated by Casey (2002) when describing apprenticeships to study internet crime investigation as can be found at the following link  http://www.corpus-delicti.com/case_based.html#cognitivea.  Another example is the use of groupware-based collaborative learning systems like UNCLE – see link http://www.sloan-c.org/publications/jaln/v5n2/v5n2_wang.asp  where online discussion provide the framework for the apprenticeship relationship (Wang, 2001).

3.9.5 Cognitive flexible theory underpinning the Cognitive Flexibility Hypertext Pedagogical model
The cognitive flexibility theory, a theory developed by Rand J Spiro, emphasizes the complexity of the real world and the ill-structuredness of knowledge. He stressed that ill-structured problems reflecting the real world should be used in training so that the learner can cast and recast knowledge by requiring a response from varying situational demands. He mentions that the oversimplification of problems for convenience sake as general trend in training, has a negative effect on advanced learning. It is suggested that a non- linear and multidimensional traversal of complex subject matter must be used illustrated as a criss-crossed landscape (Cunningham, 1994; Spiro, Feltovich, Jacobson and Coulson, 1992; Webtech, 2006).
Cognitive flexibility hypertext allows for selectively seeking out knowledge to fit a particular situation. It prefers reflecting the full knowledge domain to avoid reduction and enhance the possibility of finding the right knowledge suited to the situation. It uses many representations of the knowledge domain (case complexity) and ill-structured and complex problems of which the concepts that apply in the one do not apply in the other (case irregularity). Cognitive flexibility hypertext is well represented by a hypermedia environment like the world wide web of which the hyperlinking ability and access to many resources allows for selective use of knowledge.

The benefits of cognitive flexibility hypertext  are:

· It promotes active learning by providing for multiple perspectives to explore

· It supports nonlinear learning through hypermedia technology to stress the interrelatedness of knowledge

· Cognitive flexibility is exercises by allowing learners to revisit the same material at different times and looking at it from different perspectives e.g. show a teaching video more than once but look at different perspectives namely first the teacher then the environment then the material etcetera (Boger-Mehall, 1997).

· It promotes theme-base learning

· It allows for learning of complex content

· It promotes flexible and reflexive knowledge acquisition

· It emphasises multiple representations of content which can be restructured in the learners own meaningful representation

· It links abstract concepts to case examples (Dabbagh, 2005: 174 – 176).

An example of this pedagogical model can be found at the following link as designed by Bodzin and Park (1999) http://www.ncsu.edu/meridian/jul99/coastal/index.html where learners have to look at  environmental problems from different perspectives. Also the following serve as an example of cognitive flexibility hypertext training http://mason.gmu.edu/~ndabbagh/wblg/wblframework.html (Dabbagh, 2004b).

3.9.6 Communities of practice or learning communities as pedagogical model
Learning communities consist of a group of people with the same common purpose specifically a learning purpose. The community shares the same interests and engage in activities exchanging knowledge, values and needs for information. Participants include learners, facilitator/s and expert in the field of study. The process of learning is transformative namely it changes the participants moving them to a higher level of understanding as they share in the goal of learning, knowledge generation and application.

Characteristics of communities of practice are:

· The control of learning is distributed amongst the participants and is not in the hands of the facilitator

· Knowledge generation and sharing of new knowledge is what it is about

· Learning activities are flexible and are negotiated

· There are high levels of dialogue, interaction, collaboration and negotiation

· A common goal binds the community and acts as generator for all to focus and work towards it as a community

· Raising diverse perspectives and issues are appreciated

· Traditional boundaries regarding discipline and concepts are crossed whilst innovation and creativity are encouraged (Wilson and Ryder, 1996; Dabbagh, 2005: 175).

Exampes of such communities can be found at the following links http://www.mylanguageexchange.com/ (My language exchange, 2005) as well as http://www.elearningguild.com/index.cfm? and http://www.elearningguild.com/pbuild/linkbuilder.cfm?selection=fol.41 (E-learning guild, 2006). A popular way of starting your own community is by using a web log or blog. A space on a web server is allocated to you for that specific use. Various online blog freeware is available to create your own online community without any cost for instance E-blogger (2006) at http://www.blogger.com/start  as well as an example of a blog at   http://www.fullcirc.com/weblog/2004/08/establishing-intranet-community-of.htm (Full Circle associates, 2004).
3.9.7 Computer-supported intentional learning environments (CSILE) as pedagogical model
This model makes use of a collaborative computer supported learning application which the learner can use to compile his data and presentations whilst busying himself in reaching a learning goal.  It includes generative learning in that various learners can use it to build their knowledge base by using the available scaffolds, media and storing abilities. It is structured so that all learners can share their work, provide comments, change material, ask and answer questions, refine, organise and re-organise their knowledge. The idea of CSILE is for learners to experience real world problems, share their ideas on it, collaborate on which road to follow to solve it, agree on a rationale, record it , set goals and a timeframe to meet it (Dabbagh, 2005: 177-178; Scardamalia and Bereiter,  1994)

Characteristics of CSILE include:

· A Group oriented learning environment where the learner takes responsibility for his own learning
· It fosters student control as the learner decides on his own learning strategies and how to represent knowledge
· It promotes intentional learning since the learner not only have to find and represents knowledge in the system but to update it, link it, reorganise it, evaluate and label it.
· Though the use of media multiple ways of representing knowledge is supported
· It promotes peer evaluation due to the collaborative nature of the environment and everyone sharing information

· Promotes teamwork though shared efforts to solve problems

· It supports individual learning styles

· Provides space for the recording collective database of all learners thoughts , ideas and understanding

· It allows for self –regulation of learning (Dabbagh, 2005: 178).

An example of a CSIL can be found at the following link http://www.ed.gov/pubs/EdReformStudies/EdTech/city.html  (Technology and education reform, 2006) also http://it.gse.gmu.edu/devise/dvphase4/index.html (Project DEVISE, 2001) and http://www.landmark-project.com/ggl/  (The landmark project, 2006)

3.9.8 Microworlds, simulations and virtual learning environments as pedgogical model
A microworld is a computer environment in which the learner can generate and explore by creating his own scenarios. The learners recreate various scenarios based on their knowledge and skill. It’ss exploratory in nature is accentuated  by asking what will happen if…Learners gets the opportunity to retry, guess on the next action steps based on the consequences of previous manipulations. The worlds are structured so that it matches the learner’s cognitive level and is thus appropriate for his needs.

Microworlds are characterised by the following namely it:

· promotes exploratory and experiential learning;
· provides a controlled real world environments where hypothesis can be tested;
· encourages rich meaningful learning through resembling existing problems;
· allows multiple testing of hypothesis in a short period;
· embodies the simplest model of a domain;
· promotes an initial entry point which is aligned with the learners cognitive abilities;
· supports the gradual acquisition of more complex skills;
· possesses a wide variety of tools to interact with the environment;
· balances inductive and deductive learning;
· emphasises and encourage the use of errors and incidental learning;
· promotes higher order thinking;
· provides a learning path from the known to the unknown;
· provides simple ideas grounded in visual reality and it
· supports just-in-time learning (Dabbagh, 2005 179-180).

Examples can be found at the following link http://www.microworlds.com/solutions/mwex.html (Global leader in constructivist educational technology, 2006).

Simulations are similar to microworlds in that they are also experiential and exploratory in nature but they differ by placing the learner inside a synthetic environment eg. Simcity  http://simcity.ea.com/ (Electronic arts, 2006) a computer games in which the player/learner have to create his own city. It emulates physical spaces, offices, people sound like in everyday situations. Simulations can be used to represent very real and powerful three-dimensional environments.

Characteristics of this models are:
· Learning support by engaging learners in action

· Self-regulation by setting their own goals

· Authentic learning experiences

· Learner centeredness and control

· Problem solving activities

· Accommodating different learning styles

· Personalisation of learning experiences (Dabbagh, 2005: 181-182)

3.9.9 Conclusion
Only eight of the most prevalent pedagogical models have been discussed so far. There are many more pedagogical models to choose from e.g. generative learning, discovery learning, inquiry teaching, mind tools etc. to name but a few. The Martin Ryder (2006) website which can be found at http://carbon.cudenver.edu/~mryder/itc_data/idmodels.html as well as the Kearsley’s (2005) at the website http://tip.psychology.org/guthrie.html are helpful in gaining knowledge on the various theories and models.  All the previous models have one thing in common namely they subscribe to the instructional characteristics of constructivism and supports the five design principles of constructivism namely embed learning in a realistic context, provide for social negotiation, multiple perspectives, learner ownership and a knowledge construction process (Dabbagh, 2005: 183).

It is essential that the employees responsible for training in an organisation understand these models to determine whether it has been incorporated in any training material. Without these principles being present or planned for in the onset towards e-learning the organisation cannot be considered ready for e-learning.
3.10 Constructivist instructional strategies

An instructional strategy is a plan or technique to execute a particular pedagogical model. It makes the model operational and workable. It materialises the theory into practice. It is the doing part of the model, the “how to” part of the theory.

Dabbagh (2005) present the compilation of the various strategies that can be followed in an excellent manner.  

She describes thirteen instructional strategies of which all converge in Authentic learning activities as core activity. Further more all diverges into self-directed learning as a consequence of implementation of the strategies. These strategies are interdependent and intersect vertically as well as horizontally. The main idea is that when authentic activities are executed the learner should be engaged in exploratory activities as well as dialogic activities, whilst to sustain the authentic learning environment supportive strategies must be used.  For instance, whilst the learner who controls and directs his own learning event, tries to solve a real world problem e.g. prevent chemical pollution, he reflects on possibilities, generates hypothesis, collaborates with other learners and uses scaffolding templates to record his findings whilst coached by the facilitator (Dabbagh, 2005: 206-208).

Figure 3. 6   Instructional strategies that support constructivist-based pedagogical models. (Adapted from Dabbagh, 2005: 207 model).
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Technologies that support exploratory strategies are: (see glossary for explanation of terminology).
Hypertext or hypermedia, graphics, animation, direct manipulation interface, digital video and audio, authoring tools, search engines, self- contained instructional modules and plug-ins. 
Technologies that support dialogic strategies are:
e-mail, bulletin boards, discussion forums, listserves, computer conferencing, video teleconferencing, document-sharing technologies, groupware, virtual chat,  internet relay chat, multi-user domain with text or multimedia.
Technologies that supports supportive strategies are:-

Any of the above mentioned but in a supportive way e.g. hypermedia links to similar websites, listserves with experts, video demonstrations of an expert performing a task, coaching in a chat room with facilitator, tracking facilities with hints at critical moments, frequently asked questions, etcetera (Dabbagh, 2005: 184, 208 -225).
3.11 Conclusion

Chapter three started by explaining the need for theory in designing learning events. Order in the chaos of theories are created by creating a model simplifying the approach by promulgating a epistemological approach rather than a theoretical approach, since theories have a lot of commonalities and contradicting theories can be combined in one learning event. 

At first clarity on constructivism as epistemology of choice has been set forth and its characteristics discussed. This was followed by presenting various constructivist pedagogical models and strategies to operationalise the basic approach. 

Considering the research question namely “How to ensure a quality distance training event for the various employees and the employer in their different settings?” it is clear from this chapter that when an e-learning event is planned it requires understanding of the purpose of theory as essential part of the event, as well as how to apply the theory to the best benefit of the employee and the employer, considering the current workplace operating in the Information Age.  This chapter explained that following constructivist pedagogical models in e-learning is crucial in meeting the demands of the Information Age.

Whilst chapter two dealt with the requirements of distance education, and chapter three discussed the requirements for a constructivist approach, the next chapter will pay more attention to e-learning as tool for training in a vocational setting.[image: image2.png]
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