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QUESTION 1

The primary objective of a Delphi inquiry is to obtain a consensus of opinion from a group of respondents (Salancik, Wenger and Helfer, 1971).   Describe and differentiate the principle tenets of the Delphi Technique. Create a pre-proposal that uses a four round Delphi process to ascertain and prioritize the critical issues and problems in online EMT education. ~ Salancik, J.R., Wenger, W., and Helfer, E. (1971). The construction of Delphi event statements, Technological Forecasting and Social Changes, 3, 65-73.

Introduction

With the widespread use of the term research, it is important to identify exactly what research consists of. Research, in the realm of academia, is the systematic process of identifying an area of unknown knowledge and then collecting the data to make it known (Gall, Gall, & Borg, 2003). This simple definition of research identifies the heart of the matter, research is important in developing new knowledge. This new knowledge should be founded in data, or proof, that supports the new knowledge. Leedy and Ormrod support the position that the data should be based in reputable proof by stressing the use of a “systematic process of collecting, analyzing, and interpreting” data (2005, p. 2) Leedy and Ormrod recognize that the proof is in the method used to obtain it. Identifying the appropriate method to use for a given research topic can be a daunting task. By understanding the major approaches to research methods, and appreciating their strengths and weaknesses, the researcher can choose the most appropriate method for a given phenomenon. 
The major research approaches include quantitative, qualitative and mixed-methods (Creswell, 2003). Each approach to research contributes to four types of knowledge including descriptive, prediction, improvement, and explanation (Gall, Gall, & Borg, 2003). As the researcher considers not only the strengths and weakness of each approach they must also consider what type of knowledge the study should contribute. Quantitative, qualitative, and mixed-methods research with an emphasis on descriptive knowledge will be reviewed in this paper. Gall, Gall, and Borg (2003) explain the importance of descriptive knowledge in educational research by describing it as the foundation other types of knowledge. One cannot explain cause-and-effect relationships without first understanding through description. Although worthy of consideration in their own right; prediction, improvement, and explanation are not reviewed in this paper. 
After an introduction to the history and principle tenets of the Delphi Technique, this paper differentiates the Delphi Technique from other research approaches and considers its appropriateness for a descriptive study to identify the critical issues and problems in online Emergency Medical Services education.
History of the Delphi Technique


The Delphi Technique was developed by the RAND Corporation in the 1950’s in response to an Air Force-sponsored study (Linstone & Turoff, 1975). The original study was conducted to determine possible Cold-war industrial targets within the United States, as well as the amount of atomic weapons that would be required to destroy each target. In the 1950’s, computers were not capable of calculating the multiple factors that would have to be considered to realize the objectives of the study. The creators of the Delphi Technique, Olaf Helmer and Norman Dalkey, compensated for the lack of computing power available at the time through the collective use of human reasoning (Dalkey, 1969, Linstone & Turoff, 1975).  The Delphi Technique is a process that uses the collective knowledge and reasoning power of a group of experts to solve a complex problem that has little available empirical evidence. 
While the use of collective knowledge to solve problems was not new, the ability to harness the collective knowledge while avoiding the common pitfalls that occur in face-to-face meetings was an original approach. The Delphi Technique avoids problems such as over-bearing, persuasive personalities and failing to focus on the critical issues that are prevalent in face-to-face meetings (Linstone & Turoff, 1975). Another key component of the Delphi Technique is the prospect of bringing geographically separated experts together for an ongoing study. The original RAND Corporation study included identifying Cold-war targets throughout the United States. Experts from across the nation would need to collaborate to identify the multiple targets. Bringing all of the experts together for brainstorming sessions would be logistically challenging and economically unfeasible. The Delphi Technique solved two of the most prevalent problems of brainstorming; persuasion by overbearing personalities and logistically coordinating interactions for a group of expert panelists (Dalkey, 1968).


The Delphi Technique has been used extensively for forecasting and consensus building in business, government, education, and medicine (Linstone & Turoff, 1975). With an increased focus on nursing research in the 1960’s, the Delphi Technique proved a preferred method of research. This preference is due to its’ characteristic use of experience and intuition, characteristics that are traditionally exhibited by health care professionals as they respond to complex and often ambiguous clinical problems (McLaughlin & Marascuilo, 1990). The Delphi Technique has three features including, anonymous responses, iteration and controlled feedback, and aggregation of individual responses (Dalkey, 1969). The three features of the Delphi Method help minimize bias, reduce domination of strong individuals, reduce irrelevant communication, and exploits group pressure to build conformity (Dalkey, 1968; Goodman, 1987; Powell, 2003).
The Delphi Technique


The Delphi Technique is a research approach that collects data from a group of expert panelist through an iteration of anonymous questionnaires which results in consensus (Dalkey, 1968). Linstone and Turoff describe the Delphi Technique as “the process of structuring human communications” (1975, p. 15). Utilizing the Delphi Technique, experts communicate, share ideas, present opinions, and critically examine the contributions of others as well as themselves to discover new knowledge in their field. The Delphi Technique utilizes several principle tenets including structuring and supporting group communications, allowing participants to learn anonymously from others, and building a consensual group judgment. 

The Delphi Technique is perhaps best known for its value in structuring and organizing group communications (Powell, 2003). By providing an environment where each participant has an equal voice, the Delphi Technique gives each viewpoint equal consideration (Dalkey, 1968). This consideration provides a broader view of the issues and problems being discussed. Another tenet of the Delphi Technique is the support it provides, through anonymous group collaboration, for each participant to learn from the viewpoint of the others and refine their own viewpoint (Powell, 2003). Through collaboration in an environment where each participant has an equal voice the Delphi Technique improves the knowledge of all participants on the issues and concerns being addressed. 
Another principle tenet the Delphi Technique provides is the building of a consensual group judgment by sharing and prioritizing ideas (Burns & Grove, 1993). Planning and decision making is a challenging undertaking in the post-secondary education environment, particularly challenging is the eliciting and refinement of group judgments (Ludlow, 1975). Through the iteration of group opinion, with opportunity for reflection and refinement, the Delphi Technique presents a research approach that allows a geographically separated group to communicate ideas, learn from each other, and form a group consensus for a given problem. 


The Delphi Technique structures group communications through a series of questionnaires. The questionnaires are answered by an expert panel with each panelist’s responses remaining anonymous. Each round of questionnaires and their responses are compiled and presented back to the expert panel for reflection and revision. This process may occur three or more times until a predetermined level of consensus is reached by the panelist. The key components of the Delphi Technique include a panel of experts, three or more iterations of questionnaires with anonymous responses, objective compilation of data, controlled feedback, and the opportunity for reflection and anonymous revision (Dalkey, 1968; Linstone & Turoff, 1975; Ludlow, 1975). The Delphi Technique consists of participatory rounds aligned with each iteration of the questionnaires. The first round consists of open-ended questionnaires to solicit input on the problem without influencing the direction of the study in the early stages. Between the first and second rounds the data is objectively compiled and put into a format that allows participants to prioritize and comment on each topic that resulted from the first round. The second and subsequent rounds consist of the subsequent iterations of the questionnaire as they are compiled and disseminated to the expert panel for review, reflection, and feedback. The process continues until a predetermined level of consensus is reached by the panelists. 
Differences in Research Methods

In considering which research method is most appropriate for a study it is important to consider the strengths and weaknesses of each. In considering the appropriateness of the Delphi Technique for a research study, It should be critically compared to other approaches to determine the most appropriate method. Identifying the strengths and weaknesses of each method allows the researcher to determine the most appropriate method (Creswell, 2003). Creswell’s point is that the researcher has many options when choosing how to conduct research. Without considering as many methods as possible, the researcher is limiting themselves and limiting the likelihood that the results of the study will be useful. 

Quantitative research methods focus on discovering the objective truth. This objective outcome should be valid and free from internal or external interference (Creswell, 2003).  The recognition of potential sources of interference with validity is a major concern for the researcher. To achieve an objective outcome the quantitative research approaches rely on surveys, experiments, and well structured processes to accurately collect, analyze, and interpret data (Gall, Gall, & Borg, 2003). Surveys and experiments permit the systematic collection of data while limiting external factors that may interfere with the process. Leedy and Ormrod (2005) provide that the use of statistical methods to ensure objective analysis receives emphasis during a quantitative research study. The primary weakness of quantitative approaches to research arises from systematically excluding factors that might affect the validity of the study. Gall, Gall, and Borg (2003) recognize that as researchers collect quantitative data they may fail to adequately consider the underlying complexities of the phenomenon. The focus becomes so strong on identifying the objective truth that true understanding is not obtained. This is in stark contrast to qualitative methods that consider the researcher and a deep understanding of the phenomena as principle components of the research process (Creswell, 2003). 

Qualitative research relies on the researcher to facilitate the study and interpret the outcomes. This occurs as the study unfolds and the researcher obtains data, the data is used to develop themes that guide the study further (Creswell, 2003). Qualitative research should be chosen when describing, interpreting, verifying, or evaluating phenomena that have not been clearly defined or explored by previous research (Leedy & Ormrod, 2003). The qualitative research approach focuses on negotiated understandings of specific instances. This is in contrast to the objective truth that is the subject of quantitative research. This negotiated understanding recognizes that it is not possible for the researcher to be completely detached from the research process. Leedy and Ormrod (2005) recognize because the researcher is such a critical component of the research process, the researcher must be well trained in the methods of observation, interview, and other qualitative data collection methods. In addition to the skill required of the qualitative researcher, the approach has another notable weakness. The lack of empirical evidence, due to the subjective nature of the researcher’s role, is often cited by supporters of quantitative research (Gall, Gall, & Borg, 2003). This can be minimized if the researcher clearly identifies the decision structure that is used in the study (Gordon, 1994). Gall, Gall, and Borg (2003) point out that qualitative research is complimentary to quantitative research as both have the same goal, to discover and confirm themes and relationships. In this respect it seems important to consider the mixed-methods approach to research. 

The mixed-methods approach to research is a fusion of the most appropriate quantitative methods with the most appropriate qualitative methods for a given situation. This fusion is designed to not only discover knowledge but also to confirm or generalize it some degree. Mixed-methods research is recognized as providing the strengths of both quantitative and qualitative research while minimizing their weaknesses (Gall, Gall, & Borg, 2003). Creswell (2003) supports the use of mixed-methods research as a problem-centered approach in which both qualitative and quantitative data are collected sequentially in a broad to specific approach. Mixed-methods approaches to research are not without their critics. Gordon (1994) points out that mixed-method approaches are susceptible to validity concerns if the researcher is not vigilant in identifying the steps taken, a concern similar to the one posed for qualitative approaches. Creswell (2003) echoes this concern by suggesting that procedures for validity should be planned for both quantitative methods and qualitative methods used. While the mixed-methods approach to research promises to blend the best of quantitative and qualitative research, the researcher should be well trained in using both methods to avoid the weaknesses of both. 

The Delphi Technique developed in a fashion similar to the mixed-methods approach to research. Creswell points out that mixed-methods research was developed to create “understandable designs out of complex data and analyses” (2003, p. 208). This parallels the development of the Delphi Technique which was developed in response to the need to understand the multiple factors required to realize the objectives of the original RAND Corporation study (Dalkey, 1968). The similarity of their origins is echoed in their methods; both consider the use of quantitative data and qualitative data to achieve their objectives. In reviewing the mixed-methods strategies and methods, the Delphi Technique most closely resembles Creswell’s (2003) sequential exploratory strategy. The sequential exploratory strategy is conducted in two phases, with the first phase consisting of qualitative data gathering and the second phase consisting of quantitative data collection. The obvious differences in the two methods are the third and subsequent rounds possible in the Delphi Technique and the increased emphasis on communication and consensus building in the Delphi Technique. 

Differentiation of the Delphi Technique from other research approaches lies in its’ principle tenets of structuring group communication, allowing participants to learn from each other, and building consensus. The Delphi Technique, although similar in design to the mixed-methods approaches, focuses on the positive aspects of group dynamics (Gordon, 1994) and creates a method that moves beyond simply identifying and understanding a phenomenon. The Delphi Technique provides a way to allow the participants to learn from each other and work toward a consensual group judgment. With the principle tenets of the Delphi Technique identified and differentiated from other research methods, the application of the Delphi Technique can be considered for a descriptive study.
Research Problem

Emergency Medical Services educators in the state of Alabama have tried unsuccessfully to use the online environment to compliment courses that have traditionally been offered only through face-to-face settings. To date, the twenty-three separate colleges that offer Emergency Medical Technician-Paramedic training have attempted the transition to online courses individually. Without a structured system-wide effort, this has led to the colleges learning individually from the successes and mistakes made within their institution as they attempt to use the online learning environment. The colleges offering Emergency Medical Services training need to increase their understanding of the factors that affect learning in the online environment.
The purpose of the proposed study will be to ascertain and prioritize the critical issues and problems in online Emergency Medical Services education and share the collective experience so that all of the colleges offering Emergency Medical Services training will benefit. This understanding will provide the Emergency Medical Services instructors with a prioritized list of issues and problems, a list that could be used to increase the successful use of the online environment (Gall, Gall, & Borg. 2003). There is also a need to develop a process that will support the exploration of future issues in Emergency Medical Services training. The successful use of research to address the issue of online learning could be replicated to address other issues of importance to Emergency Medical Services educators. 
Choosing a Research Methodology

Creswell (2003) identifies three factors that should be considered when selecting a research approach; the problem, the experience of the researcher and participants, and the target audience that will receive the research after it is completed. The problem to be addressed is a lack of knowledge on critical issues and problems that exist in online Emergency Medical Services training. One possible approach is to ascertain and prioritize the issues and problems that exist in online Emergency Medical Services education. Quantitative, qualitative, and mixed-methods research each have approaches that could be utilized to conduct the research. The decision to use one over the other requires consideration of suitability to problem, researcher, participants, and audience.
The use of descriptive quantitative research methods could be used to collect data from the colleges that offer Emergency Medical Services training. The data could be analyzed, and interpreted resulting in a prioritized list of issues and problems. One consideration that affects the researcher and the participants in this study is geographical separation. Creswell (2003) recognizes the utility of using an asynchronous distance method of interaction. Surveys are an accepted method for collecting data in quantitative research studies (Gall, Gall, & Borg, 2003), a method that works well with the asynchronous distance design needed for this study. The major drawbacks to using quantitative research methods in this study are the reliance on existing data to develop a survey tool and the problem of developing a deep understanding of the issue. Existing knowledge on a topic is important in the development of data collection tools (Creswell, 2003). The lack of sharing information between colleges in the past has resulted in the absence of a centralized repository of issues and problems. Instead each college has their own prioritized list. While a literature review of issues and problems in online education could be used to develop a survey tool, the data that is discovered would not be specific to the Alabama Emergency Medical Services education system. Quantitative methods provide an acceptable method to collect, analyze, and interpret data, but the approach does not consider the subjective issues specific to Alabama and lacks the depth of understanding that would be beneficial to the participants in the study.
Qualitative research methods provide an alternative to quantitative methods, an alternative that allows a deeper understanding of the critical issues and problems being studied. Creswell (2003) supports the use of qualitative research in exploring issues that require a deeper understanding and in situations where existing knowledge is insufficient for quantitative approaches. Identifying the critical issues and problems in Emergency Medical Services training will require collecting the concerns of the different colleges, compiling them into a list, and finally prioritizing the issues. This can be accomplished in a rich, narrative style that is easier to understand than the statistical reports that often comprise quantitative studies (Gall, Gall, & Borg, 2003). A final consideration for the audience is usable information. In exploring critical issues and problems for online Emergency Medical Services education it is not known in advance how much data will be accumulated through the research process. The data that results would be more beneficial if it is prioritized by the participants as part of the process so that the more critical issues that are identified are given more significance for later research. The drawbacks to using a purely qualitative research approach include questionable validity and the experience needed to conduct the research (Creswell, 2003). Qualitative research provides a suitable approach to the problem listed but may lack the credibility and acceptance of a quantitative approach. 
 Quantitative research results would provide a measure of credibility and acceptance to the proposed research study. Qualitative research methods would provide a depth of understanding that would help in understanding the research problem. Both quantitative and qualitative approaches to the problem have merit, but both also have their weaknesses. Creswell (2003) suggest using a mixed-methods approach to minimize the weaknesses of each method. The use of a mixed-methods approach seems well-suited to this study due to the need for an in depth understanding of the problem as well as the need for valid results. This study will require a qualitative research approach initially to establish a knowledge base on the problem. Once the knowledge base is established through qualitative inquiry, the study will be able to prioritize the data through quantitative methods.  Using qualitative methods to develop a basis for quantitative research instruments is not new and has been successful in allied health research since the 1960’s (McLaughlin & Marascuilo, 1990). 
 
A suitable mixed-methods research approach might be the sequential exploratory strategy as described by Creswell (2003). The primary weakness in the sequential exploratory strategy is its use of only two rounds of surveys. Limiting the process to two rounds ensures a quicker study but also limits the amount of data that can be collected and validated (Creswell, 2003; Gall, Gall, & Borg, 2003). A review of existing mixed-methods used in allied health research revealed a suitable approach in the Delphi Technique (Burns & Grove, 1993; Linstone & Turoff, 1975; McLaughlin & Marascuilo, 1990). The Delphi Technique is better suited than other mixed-methods approaches due to its ability to structure group communication effectively, its acceptance in the allied health field, and its combination of both quantitative and qualitative research.  

Proposed Methodology

Participants in this study will be involved in an interactive Delphi research study to ascertain and prioritize the critical issues and problems in online Emergency Medical Services education. The Delphi Technique used for this study will consist of iterative questionnaires that are analyzed and fed back to the participants until a predetermined level of consensus is reached. Between each round the median, mean, and standard deviation will be calculated for each issue. The self-rating mean score, which has been used with repeated success in improving the accuracy of responses, will be calculated for each issue by dividing the sum of the individual self-ratings by the number of subjects responding to that issue (Dalkey, Brown, & Cochran, 1969; Linstone & Turoff, 1975). 
Creswell (2003) suggests a purposefully selected panel of participants that will best support the objectives of the study. Selection of the right participants is critical to success in using the Delphi Technique (Goodman, 1987). Panelist for the proposed study will consist of the program directors or their appointed representatives for each of the colleges that offer Emergency Medical Technician -Paramedic training in Alabama. The Emergency Medical Technician -Paramedic program director for each college is generally the most experienced and can contribute the most useful input during the process. One panelist will represent each college with an ideal panel of twenty-three participants. Dalkey, Brown, and Cochran (1969) studied the accuracy of responses to a Delphi instrument and determined that seven is the minimum number acceptable in a Delphi respondent group. 

Email will be used as the primary method of communication for this study. One of the primary strengths of the Delphi Technique is its focus on the method of communication utilized with a geographically-separated expert panel (Linstone & Turoff, 1975; Dalkey, 1968, Powell, 2003). All participants in the proposed study have Internet access and Email accounts. A Web-based questionnaire was considered for use in this study but was rejected due to difficulties in returning itemized responses to the individual participants who submitted them. An important component of the Delphi Technique is the ability of participants to compare their individual responses with those of the group as a whole (Linstone & Turoff, 1975).


A four round Delphi process is proposed. In practice the process is repeated until the predetermined level of consensus is reached, this may be more or less than four (Linstone & Turoff, 1975). For the purpose of this study the self-rating mean score will be used to judge group consensus. Dalkey, Brown, and Cochran (1969) found that a self-rating mean score of 2.99 on a scale of 1 to 5 was an adequate predictor for consensus on individual items. If the self-rating mean score for any issue is less than 2.99 after four rounds the exercise manager may choose to continue the process. 

The study will conclude following the presentation of round four findings as a prioritized list of critical issues in online Emergency Medical Services education. Only items that have at least a 2.99 group self-rating of confidence will be included in the final list. McLeod, Yvonne, Meagher, and McLeod (2003) used the Delphi Method to gain expert consensus on a core set of pedagogical principles for medical education. Starting with 14 participants the study concluded with a total of 13 participants and a final group self-rating reliability of 94%. This high level of group self-rating reliability is attributable to the repetitive process and consensus building that are key tenets of the Delphi Technique. Relying on the group self-rating of confidence in finalizing the list of critical issues will provide an extra measure of validity to the research findings (Dalkey, Brown, & Cochran, 1969).
Summary


The importance of academic research is the discovery, description, and understanding of educational phenomena (Leedy & Ormrod, 2005). The Delphi Technique accomplishes the discovery, description, and understanding of phenomena through a series of questionnaires and an anonymous, iterative process. The principle tenets of the Delphi Technique that accomplish this are an efficient structuring of group communications, participants learning from one another, and the building of group consensus. The difference between the Delphi Technique and quantitative and qualitative methods is its focus on building group consensus on the subject being studied; it not only explores the subject but attempts to educate the participants through the process. The Delphi Technique utilizes a qualitative first round followed by quantitative follow-up rounds. The process of using a qualitative first round allows the participants to become invested in the process and helps ensure their continued contributions to the qualitative phase.
The Delphi technique could be used to ascertain and identify the critical issues and problems in online Emergency Medical Services education. The use of a mixed-methods technique such as the sequential exploratory strategy might shorten the time it takes to complete the study but would not create the level of consensus or understanding that the Delphi Technique provides (Creswell, 2003; Linstone & Turoff, 1975).  A pre-proposal for the project is attached as appendix A.
QUESTION 2

“Instructional design practices have been greatly influenced by a variety of different theories of learning and instruction” (Driscoll, 2003, p. 57). Select two learning or instructional theories, examine the key tenets of each, and analyze their importance to instructional design. You are the Manager of Online Learning within either an academic setting: Analyze the application of each theory regarding the design, development and deployment of instructional materials. Evaluate the impact each theory has had on instructional practices and student learning in the online learning environment. – Driscoll, M. P. (2003) Psychological foundations of instructional design. In R.A. Reiser and John V. Dempsey (Eds.), Trends and issues in instructional design and technology (pp. 57-69). Upper Saddle River, NJ: Pearson Education.
Introduction


Wilson (1995) contends that learning theories hold limited value in direct application to the educational process. Wilson’s point is that the importance of learning theories is not in their direct application but comes from the description of learning that they provide. It is this description of the learning process that makes learning theories valuable in instructional design. Morrison, Ross, and Kemp (2004) support this view by pointing out that although learning theories provide an explanation of learning, they do not tell the designer how to achieve specific outcomes. To achieve specific outcomes a designer uses the learning theory, in addition to other resources, to build an instructional design theory or method. Instructional design theory can then be applied to the educational process more effectively than the learning theories that were used to develop them (Morrison, Ross, & Kemp, 2004). The use of learning theories as a foundation for the development of instructional design theories and models illustrates just how important the relationship is between learning theories and instructional design practice. Reigeluth (1999a) explains that this close relationship between instructional design theory and learning theory is often so closely intertwined that they can be hard to identify separately. 
Learning theories have had an important impact on instructional design practices by providing a resource for the development of learning materials, processes, and environments (Land and Hannafin, 2000; Snelbecker, 1999a). The purpose of this paper is to analyze the influence of two learning theories to the field of instructional design and to analyze the application of each theory to the design, development, and deployment of instructional materials in an online learning environment. Cognitivist learning theories with an emphasis on constructivist applications for the online environment will be examined as they represent the greatest potential for the instructional design field (Land & Hannafin, 2000). 

Learning Theories


The importance of learning theories to instructional design lies in their use as a resource that designers can draw upon to make informed decisions. They inform the decision making process by helping designers understand the learner, learning environment, and the interaction between learner and environment. By utilizing learning theories the designer can make informed decisions about which learning approaches and instructional methods support the intended learning outcomes. Morrison, Ross, and Kemp (2004) mention how instructional designers draw on the theories of Jean Piaget to understand how learners perceive, process, store, and retrieve information, and theories of Lev Vygotsky when focusing on learning in cooperative settings. The description of learning provided by the theories of Piaget and Vygotsky help instructional designers understand why certain instructional approaches work. Understanding why an instructional approach works, and conversely, why one does not work, allows the instructional designer to make informed decisions. As designers apply learning theories to practice, and identify where they are useful, they create instructional design theories that can be applied more easily to similar educational problems (Reigeluth, 1999a). 

Instructional design theory and practice have been influenced by behavioral, cognitive, and constructivist learning theories (Reigeluth, 1999a). The primary difference between behaviorist learning theory and cognitivist learning theory is the emphasis that cognitive theorist place on the role of the learner in the learning process. Behaviorist theories such as those proposed by B. F. Skinner and the early work of Robert Gagné propose that external conditions determine future behavior (Gage & Berliner, 1975; Morrison, Ross, & Kemp, 2004). Based on this behaviorist viewpoint the consideration of the learner is minimalized to a specific reaction to educational stimuli. Cognitive learning theories such as those proposed by Jean Piaget and Lev Vygotsky consider the individual a key component in the learning process (Gage & Berliner, 1975; Piaget, 1970; Vygotsky, 1978). While cognitive learning theories are concerned with the learners’ ability to perceive, process, store, and retrieve information provided by the learning environment, constructivist approaches to learning place more importance on the learners tailoring the learning process to construct knowledge for themselves (Boudourides, 2003; Gage & Berliner, 1975). The construction of knowledge, from a cognitivist or constructivist view, occurs when the learner compares what they already know to something they observe and form new knowledge (Mayer, 1999). The theories of both Piaget and Vygotsky are learner-centered and consider the learner’s existing knowledge and experiences instead of focusing solely on what the learner must know. 

Jean Piaget’s Equilibration theory is an example of a cognitive theory that can be applied to constructivist learning environments. Equilibration theory goes beyond behavioral theories by proposing that the development of learning ability is a result of neurological growth and not simply the programmed response to external stimuli (Piaget, 1970; Piaget, 1975). This neurological growth allows the individual to build increasingly complex knowledge structures through a process of adapting what is known to what is perceived (Gage & Berliner, 1975; Gagné, 1970; Piaget, 1970; Piaget, 1975).  It is the ability of the learner to interact in the learning process and build new knowledge structures that shows the importance of Piaget’s Equilibration theory to constructivist learning. 

In contrast to Piaget, who looked within the learner for answers to the mystery of learning, was Lev Vygotsky who looked outside the individual for answers. Vygotsky disagreed heartily with Piaget’s assumption that learning would only occur when the learner entered the appropriate stage of cognitive development, a stage that was dictated by the neurophysiological development of the learner (Gage & Berliner, 1975; Land & Hannafin, 2000). Vygotsky’s argument was that cognitive development is as much influenced by previous social and cultural factors as it is by the learner’s developmental stage (Boudourides, 2003). In following with Vygotsky’s theory of learning, the learner uses a system of modeling that is based on social and cultural processes that give the learner the tools and methods to learn (Gage & Berliner, 1975). Vygotsky’s point is that without the tools and methods, including language, an individual can not master the basic components needed to build upon for more advanced learning. Piaget and Vygotsky have contributed important tenets for the foundation of both cognitivist theory and constructivist theory that continue to influence instructional design today (Boudourides, 2003; Morrison, Ross, & Kemp, 2004).

Key tenets of Piaget’s Equilibration Theory

Piaget’s equilibration theory relies on the concepts of adaptation and neurological development (Brainerd, 1978; Piaget, 1970; Piaget, 1975). These key tenets of Piaget’s work present learning as a process in which learners use schemes to construct meaning of the world. New knowledge is constructed as the schemes adapt to new experiences. Piaget’s internal construction of meaning could be considered the foundation of the constructivist theoretical viewpoint as it puts the emphasis of learning on the learner’s experience. Piaget’s developmental concepts hold that memory patterns can be developed in increasingly complex ways as the learner develops neurologically (Gage & Berliner, 1975; Brainerd, 1978). Piaget’s concept of development attempts to explain why individuals learn differently at different ages, and also takes into account life experiences. Piaget’s point is that as the individual develops over time, learning becomes a process of adding to what is already known. 

Piaget’s Equilibration theory shows the importance of the link between the learner’s cognitive processes and the environment, a link that is vital for instructional designers to consider as they develop the environment in which the learning occurs. Grabinger (2004) recognizes the importance of a collective approach to education, an approach that shares a foundation in Piaget’s ideas that learning is a consequence of authentic interactions. Contemporary  approaches to instructional design that consider the link between cognition and the environment, and are currently used in online learning environments, include Mayer’s (1999) constructivist learning environments, which focuses on the process of learning, Landa’s (1999) guided discovery, which considers the learner’s logical structures, and Reigeluth’s (1999b) Elaboration theory, that utilizes the concept of scheme development. Each of these theories recognizes both how the learner perceives, processes, and stores information, and the importance of the learning environment in supporting the learning process. 
Piaget’s Equilibration theory fits both the cognitivist and constructivist learning theories in nature because it not only considers the cognitive readiness of the learner, a key tenet of cognitivist theory, but also considers the constructivist role of the learner in making meaning by active participation. Piaget is not without his critics who argue that his theories are too reliant on genetics and age as the primary factors in learning (Gagné, 1970). Lev Vygotsky, with his Social Learning theory, proposed a different focus on what really affects learning. 

Key tenets of Vygotsky’s Social Learning Theory

Lev Vygotsky predicated his theory of learning on social interaction, not the learner-object interaction that is the key to Piaget’s work (Boudourides, 2003). The key tenets of Vygotsky’s theory include a developmental approach to cognition in which the learner is limited by both socio-cognitive development and development potential. Vygotsky theorized that the higher the level and quality of social interaction, the more potential the learner has to develop the tools and processes that are used in acquiring new knowledge (Gage & Berliner, 1975; Vygotsky, 1978).  If Piaget’s Equilibration theory is correct then the learner would develop the cognitive ability internally and then be able to learn, in contrast, if Vygotsky’s Social Learning theory is correct, the cognitive ability to learn is triggered by social interactions and the resultant tools for learning (Boudourides, 2003). Vygotsky’s contribution to learning is based on his explanation that learning develops first in social settings with the help of others, and later the same activities can be initiated by the learner outside the original social context. The learner experiences the learning with the help of others and later is able to do it alone. Vygotsky’s Social Learning theory includes his concept of the Zone of Proximal Development that engages learners at their cognitive potential thereby pushing them to learn more (Peal & Wilson, 2001; Vygotsky, 1978). Vygotsky’s concepts of socially acquired tools for learning, and the disequilibrium resulting from pushing the potential of the learner are key concepts in constructivism (Young, 2003). Vygotsky’s point is that certain social interactions are more likely to support specific learning outcomes, and should be considered as part of the criteria when designing instruction.


Vygotsky’s influence on instructional design is reflected in the widespread acceptance of collaboration and tools in constructing socially negotiated knowledge (Boudourides, 2003; Morrison, Ross, & Kemp, 2004). Vygotsky’s concepts can be found in contemporary instructional design theories such as constructivist learning environments (Mayer, 1999), collaborative problem solving (Nelson, 1999), and activity theory (Peal & Wilson, 2001). Mayer (1999) recognizes the role of socially negotiated tools in the learning process. Nelson (1999) supports the collaborative creation of knowledge in which the learners learn as much from each other as they do from the instructor. Peal and Wilson (2001) recognize the profound influence of Vygotsky’s Zone of Proximal Development theory in which the learner is engaged based on their potential to learn, not just at their level of attainment. All of the instructional practices mentioned here are currently used in the online learning environment to support constructivist student learning (Boudourides, 2003; Polin, 2004; Reigeluth, 1999a).

Piaget’s Genetic Epistemology Theory and Lev Vygotsky’s Social Learning Theory have influenced the design of instruction (Gagné & Briggs, 1979; Morrison, Ross, & Kemp, 2004). Both theories share the idea that learning occurs in stages when the learner is developmentally ready for the learning to occur (Cole & Cole, 2001). They also agree that learning occurs through cognitive functions in which the learner constructs knowledge based on past experience and a lack of knowledge on the current information (Boudourides, 2003; Gage & Berliner, 1975). This discord between what is already known and what the learner is currently experiencing is the stimulus for learning, deciding if that occurs because the learner is neurophysiologically developed or socially developed requires more research. Caine and Caine (1997) present evidence that supports the idea that neurophysiological development and social interaction are interrelated and depend on each other. Considering that social interaction results in neurophysiological development and that neurophysiological development can further social interaction bridges the distance between the two theories and provides an opportunity to reflect on the impact that each has on learning.
In evaluating the importance that Piaget and Vygotsky’s theories have had on instructional design practice, it is important to remember that instructional design theory and practice are often hard to trace to their origins. Wilson (1995) provides an explanation for this disparity in crediting learning theories, by contending that instructional design as a field fails to hold to the rigors and standards of other fields of study. Add to this the fact that the concepts of many learning theories are accepted by most instructional designers, and a situation exists where the principles are routinely applied but without proper credit to their origin. Papert (1988) supports this view by observing that Piaget’s concepts are a rich mine of ideas, ideas that are often used without question. Instead of identifying direct links from learning theory to instructional design practice, it is more effective to examine the phases of instructional design and look for the influence of each theory. 
Importance in Design, Development, and Deployment

What makes instructional design different from a teacher simply developing materials for use in a classroom is that instructional design attempts to develop courses in a way that can be efficiently repeated to develop other courses. This is accomplished by breaking the course-making process down into distinct phases, phases that build together to create the instructional environment (Wamey, 2004). Many contemporary approaches to instructional design are based on the systems approach that was popularized following World War II (Leigh, n.d.). The systems approach is based on the systems theory and holds that there are universal principles that organize systems. Wamey, in referencing Dills and Romiszowski, recognized that the systems approach is “the most global and basic theoretical underpinning of ISD” (2004, p. 24). ISD or instructional systems design grew out of these efforts to improve productivity by recognizing organizational consistencies, and resulted in a way to more efficiently produce quality courses (Dick & Carey, 1985). An important consideration of the systems approach and instructional systems design is that the process becomes more efficient when broken down into repeatable phases. For the purpose of discussing the instructional design phases, the Dick and Carey Design model and the work of Morrison, Ross, and Kemp will be used as they contain a representative look at the phases of instructional design (Morison, Ross, & Kemp, 2004; Wamey, 2004). The phases differ slightly among the many instructional design approaches but share a basic process of designing, developing, and deploying the instruction. 
As was mentioned earlier it is often more practical to identify the influences of a learning theory within instructional design practices than it is to directly relate a learning theory to an instructional design theory. Identifying the impact of Piaget and Vygotsky on the design, development, and deployment of instructional materials requires a look at the influences of their ideas in each of the phases.
Influence on the Design Phase
The design phase of the instructional design process consists of analyzing the situation, developing functional objectives, sequencing the content, selecting an instructional strategy, and designing the instruction (Dick & Carey, 1985; Morrison, Ross, & Kemp, 2004). While these steps are important in identifying what should be presented and the extent to which it should be learned, there is a lack of understanding about how it should be learned. Learning theories such as Piaget’s Equilibration theory and Vygotsky’s social learning theory help the instructional designer link subject matter and course expectations with the learners’ cognitive abilities. This link is the basis for the environment within which learning occurs. 
The analysis step in the design phase attempts to identify the needs of the learner, a concept that both Piaget and Vygotsky support. Piaget recognized that the learner’s desire to learn by finding the subject matter interesting is one of the most powerful learning influences (Piaget, 1975). Vygotsky also recognized the importance of identifying the learner’s motivating factors as well as the role of tools, social structures, and existing abilities and the influence these factors have on learning (Vygotsky, 1978). The sequencing of instruction, selecting an instructional strategy, and designing the instruction reflect the influence of Piaget and Vygotsky through the designer’s choices. Designers who identify situations where cognitive processing, scheme development, or stimulation through contradiction support learning may apply the theories of Piaget. Designers who recognize that social contexts support learning may choose to design learning environments that utilize Vygotsky’s theories. The design phase is the point at which instructional designers consider the influence of learning theories, such as those of Piaget and Vygotsky, and decide how to proceed with the development of learning materials.   
Influence on the Development and Deployment Phases

The development phase is tied closely to the objectives and the learner analysis (Dick & Carey, 1985; Morrison, Ross, & Kemp, 2004). As previously mentioned the learner analysis has been influenced by both Piaget and Vygotsky who, in keeping with cognitivist learning theory, consider the role of the learner as crucial to the learning process. Developing instructional materials draws heavily on Piaget’s concepts of scheme development and Vygotsky’s concepts of interaction with both the instructor and peers. 

Considering Piaget and Vygotsky’s influences on the development and deployment of instructional materials requires a look at leading instructional design models including constructivist learning environments, collaborative problem solving, guided discovery, elaboration, and activity theory.

Mayer’s (1999) description of constructivist learning environments includes focusing on the process of learning, considering the methods of transfer, and how to learn. Mayer’s approach focuses on the role of the learner and how different tools of learner support the learning process. These are concerns shared by the theories of Piaget and Vygotsky. Mayer does not credit Piaget or Vygotsky with influencing his model but the similar ideas reveal that both theories could be used by designers choosing to use Mayer’s approach to designing constructivist learning environments.
Nelson’s (1999) description of collaborative learning includes the consideration of collaborative processes, critical thinking, social contexts, ownership and relevance, supportive relationships, and a desire for and the skills to attain life-long learning. The theories of Piaget and Vygotsky support Nelson’s model and provide additional resources for designers who choose to implement the model. 
Landa’s (1999) approach to guided discovery includes considering the learner’s methods of thinking and how to handle the learner’s logical structures. Considering both the methods of thinking and how the learner logically constructs knowledge share a basis in Piaget’s scheme development (Gage & Berliner, 1975). Designers who implement Landa’s model would benefit from considering the work of Piaget and his ideas of scheme development and adaptation. 
Elaboration theory as proposed by Reigeluth (1999b) includes sequencing content to foster meaning-making and motivation. Reigeluth’s work shows influences from Piaget in the consideration of the development of “stable cognitive schema” (Reigeluth, 1999b, p. 433) to which more complex understandings are more easily added. This addition of new knowledge to the existing mental structure reflects the basic tenet of Piaget’s work that learning occurs when the individual adapts new material to an existing mental structure and produces new knowledge (Gage & Berliner, 1975). Elaboration theory provides a strong Piagetan approach to utilizing instructional theory within instructional design processes. 

Activity theory (Peal & Wilson, 2001) provides an approach to instruction that utilizes Vygotsky’s Social Learning theory and the foundation that shared knowledge networks are powerful learning tools. Activity theory utilizes Vygotsky’s Zone of Proximal development to engage learners at the limit of their potential, a process that Vygotsky believed would increase learning (Peal & Wilson, 2001; Vygotsky, 1978). A key component of both Vygotsky’s work and Activity theory is the learner’s self-awareness of the knowledge construction process, a component of learning that is enhanced through the appropriate support structures in the learner’s social environment (Gage & Berliner, 1975; Peal & Wilson, 2001; Vygotsky, 1978). 

A literature review revealed that the theories of Piaget and Vygotsky are difficult to directly link to the design, development, and deployment of instructional materials. During the course of tracing their influences on instructional design, the connection between the theories of Piaget and Vygotsky to constructivist learning became evident. Fosnot (1996) considers Piaget the founder of constructivism, a view that is supported by others in the instructional design field (Boudourides, 2003). Vygotsky is also clearly linked to constructivist learning (Boudourides, 2003; Fosnot, 1996; Peal & Wilson, 2001). The combined result of both Piaget’s work and Vygotsky’s work provides a solid foundation that is the basis of contemporary constructivism (Fosnot, 1996). In fully considering the application of the theories of Piaget and Vygotsky to the design, development, and deployment of instructional materials, it is clear that their potential application as constructivist theories will continue to evolve.
Impact in the Online Learning Environment


Reigeluth (1999a) proposes that learning theories are important for instructional design because they help designers understand why the instructional design theories work and in cases where an instructional design theory does not fit or exist they provide a basis for the invention of a new method. Villalbi and Romiszowski (2001) recognize that online learning will continue to increase in usage and require the consideration of all learning theories to cover the range of real-life learning experiences. If learning theories are important in helping designers understand why instructional design theories work and when to use them, then the designers of online learning environments must consider their importance as well. Constructivist approaches, influenced heavily by Piaget and Vygotsky, offer a promising alternative in moving from the face-to-face environment to the online environment (Boudourides, 2003; Polin, 2004). Important considerations in the constructivist approach to online learning include allowing learners to create understanding through interactive environments, stimulating learning through cognitive puzzlement, and understanding that knowledge depends both on personal reflection of practice and socially negotiated concepts (Polin, 2004; Young, 2003). Each of these considerations is a reflection of the combined works of Jean Piaget and Lev Vygotsky, two highly influential theorists that continue to contribute to learning even as it moves into the online environment.


The importance of learning theories to instructional design is clear, but also the ability to adapt and create new theories is just as important. Jean Piaget’s Equilibration theory and Lev Vygotsky’s Social Learning theory provide a foundation that other theories can build upon. By providing a basic theoretical foundation each of these theories continues to contribute to learning theory and instructional-design theory through their reformulation and interpretation into new theories of learning (Young, 2003). The continued improvement of existing theories is essential as different tools and technologies are becoming available (Reigeluth & Frick, 1999; Young, 2003). Wagner (2001) recognizes that Web-based teaching and learning methods have only scratched the surface of what will be available in the future. Instructional design, much like education in general, is a continually evolving practice, a practice that will continue to be impacted by learning theories. Perhaps the biggest influence that Piaget’s and Vygotsky’s theories have had on online learning is their future impact as their continued reformulation influences new learning theories and practices. 

Summary


As mentioned in the introduction, learning theories hold limited value in direct application to educational process; instead they must be analyzed and applied by instructional designers. Designers who understand that connecting the learner and the subject matter depends as much on understanding the learner as it does on understanding the methods of instruction. Learning theories such as Piaget’s Equilibration theory and Vygotsky’s Social Learning theory are valuable to instructional designers in understanding how learning occurs. This insight into the learner’s cognitive processes provides the designer with a clearer idea of what tools and methods will work best for a given situation. Ultimately, understanding learning theories provides the designer with more choices; choices that help the designer achieve the goal of effective learning. As a resource to designers, the learning theories of Piaget and Vygotsky have impacted each phase of instructional design through constructivist influences on contemporary instructional design approaches. The potential impact they hold for the future of both instructional design and learning in the online environments seem promising as they influence both constructivist approaches to learning and future learning theories. 
QUESTION 3
According to Clark, use of guided discovery simulations can provide a vehicle for effective learning. (Clark, 2003). Review the current allied health training program as it engages cognitive theory. Explain how guided discovery simulation could be justified and implemented within a specific allied health process for which you bear some responsibility. 
Clark, R. (2003). Building Expertise: Cognitive Methods for Training and Performance Improvement. Silver Spring, MD: ISPI
Introduction


Allied health training programs have a very important mission; to reduce suffering, provide comfort and aid, and to save lives. Allied health education programs prepare healthcare workers to use their cognitive resources to reason and solve problems on a daily basis, problems that cause suffering and death. This cognitive ability involves all of the learner’s senses, abstract reasoning and problem-solving skills, as well as social, cultural, and environmental factors (McClincy, 1995).  The ability to apply cognitive resources, in the realm of allied health education, can mean the difference between life and death as the learner becomes a professional care giver and assumes responsibility for live patients. With such high stakes in the outcome of allied health education it is imperative that allied health educators utilize the most effective tools for learning and the practical application of knowledge. 


Cognitive approaches to education provide a well-accepted and proven basis for educating healthcare professionals (Boudourides, 2003; McClincy, 1995). Cognitive theory is based on the work of educational theorist such as Jean Piaget and Lev Vygotsky who recognized that learning is not simply a set of predictable responses to external stimuli but is instead consists of a complicated internal process of making meaning (Gage & Berliner, 1975). Based on the work of cognitive theorist the approach to education in general has changed to a more learner focused one. Learning is not seen simply as the transmission of knowledge but instead is the result of negotiation between the learner, stimuli, and the context in which they occur. The importance of cognitive learning theory to allied health education is appreciable when considering the importance of individual cognitive development in problem-solving. If cognitive theory is focused on the development of mental processes, processes that lead to higher order skills such as problem-solving, then cognitive approaches to allied health education should better prepare healthcare professionals who will ultimately be the difference between suffering and relief and life and death.

Cognitive Theories


Cognitive learning theories are numerous and represent the combined work of many contributors (Gage & Berliner, 1975). The basic tenets of cognitive theory can be traced back to the ancient philosophers such as Socrates who recognized that through discourse the individual gained insight and appreciation (Gage & Berliner, 1975; Vygotsky, 1978). More recent explorers of cognitive theory include Jean Piaget and Lev Vygotsky who have greatly influenced the current thought on how learning occurs (Boudourides, 2003).  Jean Piaget challenged the behaviorist approach to education by proclaiming that learning could only occur if the individual is cognitively ready for it to occur, a process that depends on neurophysiological development, the life experiences of the learner, and the environment within which the learning occurs (Piaget, 1975). Lev Vygotsky built upon the work of Piaget and recognized that learning is influenced by social, cultural, and historical influences that shape the internal mental processes of learning (Vygotsky, 1978). The process of learning, based on the work of Piaget and Vygotsky, is centered on the learner developing mental models that are influenced not only by the stimuli occurring during the immediate learning process but also by all that the learner has encountered in the past. Cognitive learning theory considers the multitude of factors that affect learning and provides a framework for maximizing the cognitive processes of the learner. 


Cognitive approaches to allied health education take into account many factors that influence learning; sequencing and chunking of content, awareness of and reflection on the learning process, and social and cultural factors that affect learning (Landa, 1999; Mayer, 1999; Nelson, 1999; Reigeluth, 1999b). Allied health courses within the state of Alabama are based on standardized curricula that are approved by the Department of Postsecondary Education and administered through the Alabama College System. The curricula provided to the individual colleges are implemented based on standardized courses that cover particular aspects of each curriculum; the aggregate of all courses covers the entire curriculum (Alabama College System, 2006). The courses are conducted by the respective departments within each college as approved internally. There is not a state-wide approach to ensuring consistency within individual courses or departments; a college department can choose to use predominantly lecture, multimedia, online, laboratory or a combination approach. The state relies on third-party accreditation guidelines and licensure exams to ensure quality. Because of the complex requirements and high stakes that exist in allied health education a well-defined approach to ensuring cognitive ability in program graduates should be implemented on a system-wide basis. A possible approach to this problem would be a standardized component, utilizing a cognitive approach, which supports the existing allied health courses that are implemented individually.

Cognitive Theory in EMT-Paramedic


Primary EMT-Paramedic education follows the prescribed curriculum divided into standardized courses and conducted through twenty-three community colleges within the state of Alabama. This approach has resulted in various levels of success as measured by student pass rates on the licensure exam and program review through the accreditation process. While some colleges have had consistently high pass rates and favorable accreditation reviews other colleges have experienced the exact opposite. An even more confusing review of program success is that a few of the colleges have had favorable accreditation reviews but have low pass rates on the licensure exam. One factor that is consistent among colleges with low pass rates and poor accreditation reviews is the sole use of standardized teaching materials. Textbook publishers provide a limited set of tools with which to teach, tools that are based on accepted methods of instruction such as PowerPoint lectures followed by multiple choice exams. While this approach can be argued a cognitive approach to education it does not support the problem-solving ability that is needed by healthcare professionals working in life or death situations (McClincy, 1995). An additional instructional approach that stimulates and refines the problem-solving process would be an ideal addition to the cognitive approaches utilized in EMT-Paramedic education and allied health training in general. 


Cognitive approaches currently in use in most EMT-Paramedic programs include sequencing and chunking of content, awareness of and reflection on the learning process, and social and cultural factors that affect learning (Landa, 1999; Mayer, 1999; Nelson, 1999; Reigeluth, 1999b). Most of the instructional approaches provided by the textbook publishers recognize the importance of sequence and chunking content. Content is sequenced to provide fundamental knowledge before more specific content is presented. This sequenced content is also broken down into manageable units that are easier for the learner to process into memory. Mayer (1999) recognizes that sequencing and chunking are important in learning because they support the process of the individual selecting, organizing, and integrating new material into their existing mental models. Awareness and reflection are encouraged by the textbook publishers through the use of advance organizers, clear content structure and reflective practice exercises that help the learner develop cognitive methods that promote learning. Landa (1999) recognizes that structuring the learning process in ways that the learner can understand the logical flow of the learning experience results in better overall retention and understanding. Paramedic textbook publishers also recognize the importance of social and cultural factors in learning but this area has traditionally been underutilized. The major textbook publishers each maintain companion websites that include some tools for social networking and collaboration these tools are not culturally sensitive and contain elements inconsistent with the Alabama EMS system. Both Reigeluth (1999b) and Nelson (1999) support the use of collaboration in expanding the cognitive ability of learners but recognize that these tools must be designed with the learners needs in mind. While the basic instructional approaches used in EMT-Paramedic training do utilize cognitive approaches to education they focus on knowledge retention and lack a focus on problem-solving skills. Providing an additional problem-solving cognitive approach for EMT-Paramedic training, one that is sensitive to the specific needs of the Alabama EMS system, could improve the problem-solving abilities of the graduates of EMT-Paramedic programs in the state of Alabama. 

Instructional approaches to education have long been recognized as a determinant of learning outcomes (Gage & Berliner, 1975; Reigeluth, 1999a). EMT-Paramedic programs in Alabama that have consistently low pass rates on the licensure exam have traditionally cited the lack of time to develop new materials as the primary impediment to improving performance. The programs recognize that what they are doing is not the best approach but are constrained by budgetary and resource issues that limit their ability to improve the situation. Land and Hannifin (2000) recognize that many instructors continue to rely on the established ways of teaching and learning not because they do not recognize the value of alternative approaches but because they do not have the resources to change the way it is done. Considering alternative cognitive approaches to EMT-Paramedic education should include processes that specifically improve problem-solving abilities in healthcare professionals. Clark (2002) shows how a guided discovery approach using simulations has been effective in training nurses to work in intensive care units. The guided discovery approach recognizes the cognitive development that occurs as learners are given a relevant problem and explore options while solving the problem. A key element of the guided discovery approach that is relevant to EMT-Paramedic education is the ability to make and learn from mistakes without the danger of making those mistakes on live patients (Polin, 2004; Schank, Faus, Bell, & Jona, 1993/1994). 

Justification


EMT-Paramedic education requires the development and refinement of critical decision making skills in the context of vague and unclear problems that occur in complex settings (McClincy, 1995). The skills developed during training have a direct effect on the lives and safety of those the paramedic will come into contact with during professional practice. While the ability of the paramedic to safely diagnose and treat critically ill and injured patients is recognized the role of education in developing those abilities is not well defined. Instead of focusing on how well a paramedic graduate can accurately diagnose and treat a given case, the licensure exam utilized by the state of Alabama uses the accepted practice of a standardized multiple choice exam as a key part of the evaluation process. While the goal of all EMT-Paramedic programs is the training of competent graduates most programs are immediately concerned with the pass rates on the licensure exam which the state uses to judge the effectiveness of the programs. It is not expected that EMT-Paramedic programs within the state of Alabama will change their approach to training that focuses on increasing licensure exam scores; instead an additional approach needs to be developed to improve problem-solving abilities. The use of simulations and a guided discovery approach would be a logical addition to the current educational process. Because the EMT-Paramedic programs have well-established methods of instruction that may be difficult and expensive to change an alternative approach to implementing guided discovery simulations should be considered.


EMS educators in the state of Alabama have tried unsuccessfully to use the online environment to compliment courses that have traditionally been offered only through face-to-face settings. To date, the twenty-three separate colleges that offer EMT-Paramedic training have attempted the transition to online courses individually and with little success. The attempts to use the online environment thus far have primarily been aimed at replacing face-to-face components by providing information in a format that does not engage the learner actively. Guided discovery simulations are especially promising in the online environment where case studies can be presented with graphics and audio to make a more authentic learning environment. Using a dynamic approach to present case study scenarios is a proven method in allied health education (Clark, 2002; McClincy, 1995).  A guided discovery approach utilizing the online environment could be accomplished through the development of a standardized online component that utilizes case study simulations. Clark (2002) recognizes that guided discovery simulations are most effective for those with a working knowledge of the subject matter and may not be suitable for novice learners. For this reason the guided discovery simulations should be in addition to the existing didactic and laboratory knowledge that is currently in place. The standardized online component should be developed so that EMT-Paramedic learners can benefit without the direct involvement of primary program faculty who are committed improving licensure exam pass rates. 

A Model for EMT-Paramedic


Guided discovery simulations appeal to the needs of the learner for guidance within and understanding of the learning process while presenting the material in an authentic context that helps retention and practical application. Guided discovery utilizing advance organizers and reflective summary has been used with success to provide learners with the appropriate cues to stay on task and reach the predetermined learning goal (Landa, 1999). Simulations provide an engaging and authentic environment within which the learner can explore, take actions, reflect on consequences, and link theory to the real-world (Clark, 2002; Adrich, 2004). While most would consider simulations to be graphic intensive environments Aldrich (2004) recognizes that the actual visual environment of the simulation is but one of six important aspects in education simulation. In his six criteria of educational simulations, Aldrich (2004) lists content and delivery as the two major components of an educational simulation. Content is further broken down into linear, systems, and cyclical and delivery is broken down into simulation, game, and pedagogy. Utilizing guided discovery simulation to develop a standardized online component for EMT-Paramedic requires identifying how each aspect of educational simulation can be used effectively.


Applying Aldrich’s (2004) six criteria of educational simulations requires addressing each aspect individually and then building a model for implementation. Linear content is content that has inevitable consequences. Types of linear content that will occur in the case study based simulations for paramedics include the basic progression of the scenarios; dispatch always occurs before arrival on scene and loading a patient into the ambulance always occurs before transport. Systems content represents complex relationships.  Schank, Faus, Bell, & Jona, (1993/1994) recognize that understanding complex systems allows the learner to understand fundamental processes. Complex content that will be addressed in the paramedic online case study simulations will allow learners to understand how decisions made based on preliminary assumptions can affect the outcome of the patient. Cyclical content, content that consists of tiny, combinable activities, offer the greatest learning experience for EMT-Paramedic learners as they see the cumulative effects seemingly minor decisions in the final outcomes of the patients. Simulation refers to the method through which the real world is modeled. For the online component for EMT-Paramedic programs this will be in the form of case studies. Game refers to the entertainment aspect of the interaction. The interface for the case studies will utilize web pages to hold text, graphics, audio, and video. A standard interface will drive the simulations based on input from the learner. Pedagogy is the final aspect of Aldrich’s (2004) criteria and is the part that pulls it all together and keeps the learner focused on the learning process. The online component for EMT-Paramedic programs will utilize advance organizers and worked out examples to scaffold the learning process (Clark, 2002; Landa, 1999). In addition to addressing each aspect of Aldrich’s (2004) six criteria for educational simulations format the process of guided discovery requires implementation consideration as well. 


Guided discovery facilitates the learner’s discovery of material by providing a scaffold that identifies principle elements that are important for understanding and knowledge building (Landa, 1999). The process of guided discovery that will be utilized in the online component for EMT-Paramedic programs will consist of case studies that are presented in a simulation format. These case studies will allow the learner to superficially cover topics and gain a level of understanding that informs their decisions to investigate and learn further (Reigeluth, 1999). This elaboration process will continue until the learner is satisfied in their understanding of each topic. Advance organizers in the form of bold text, audio, and video clips will direct the learning process (Landa, 1999). Reflective practice will be enhanced by providing worked examples and expert opinions within the case studies (Clark, 2002; Landa, 1999). The advance organizers and worked examples will provide the learner with the information needed to select, organize, and integrate (Mayer, 1999) the case study progressions in a more authentic and practical manner.


The model used in implementing guided discovery simulations to supplement EMT-Paramedic programs will consist of an online simulation format that utilizes web pages to present three types of learning materials; supplementary materials on each topic, worked case studies, and the interactive case studies. The supplementary materials are important to allow learners the option of reviewing information they have been exposed to in their paramedic coursework (Reigeluth, 1999b). Worked case studies provide a means for the learner to gain knowledge without experiencing the cognitive overload that might occur by jumping right into an interactive case study (Clark, 2002). Worked examples of case studies also provide an advance organizer that presents key information and shows the process for using the interface (Landa, 1999). The interactive case studies provide the guided discovery simulation that allows development of problem-solving skills. The learner is presented with dispatch information that provides relevant background information; key information is then presented as the learner progresses through the linear content of a paramedic call. Systems and cyclical content (Aldrich, 2004) is presented as the learner chooses options within the simulation that require feedback. Feedback will be immediate but also cumulative as decisions made early may show consequences later. To allow the student to reflect on the process their will be support tools such as an expert who can be asked for advice and a review of the call after it is completed in which the learner can see the decisions made and the consequences of the decisions. By presenting supplementary materials for review, worked examples for preparation, and interactive case studies for problem-solving the paramedic learner will be able to utilize more cognitive processes and build better problem-solving skills without making mistakes on live patients.

Implementation


The process of implementing the guided discovery simulation online component for EMT-Paramedic programs will require careful planning, evaluation, and revision. It has already been mentioned that the online environment is an ideal medium in which to implement the simulation. The choice of the online environment allows each college equal access to the material but more importantly allows each learner access without having to go through the college. For colleges that do not choose to formally use the online component it is still available for the learner outside of the particular college environment. Implementation for an interactive simulation such as this one requires a significant investment of both time and money. With EMT-Paramedic program faculty citing time constraints as the primary reason for not developing new materials a new approach should be considered in which the responsibilities are shared. Sims and Jones (2002) present an iterative process for the implementation of instructional materials with their Three Phase Design Model. The Three Phase Design Model allows the iterative development of online instructional materials while providing support and structure within the process. The Three Phase Design model can be an effective model for the development of the online component for EMT-Paramedic by providing a process in which the participants have clearly defined roles and responsibilities are shared. The Three Phase Design model has three overlapping phases that comprise the development and implementation cycle; functionality, enhancement, and maintenance (Sims & Jones, 2002). 


The first phase of the Sims and Jones (2002) Three Phase Design model is aimed at creating a functional online environment that meets the objectives. This should be a rapid process that is not concerned with a finished product but instead is a pilot that gets the process started. The team members needed to complete the first phase includes a support team that actually builds the project and a faculty team that functions as subject matter experts and ensures the product meets the objectives. The teams work together to build the functional model and since the focus is on function at this point the support team has more input than the faculty team. The teams that would comprise the development of the online component for EMT-Paramedic programs would consist of members of the college systems’ Center for Instructional Excellence or CIE for the support team and the primary faculty members of the Alabama EMT-Paramedic programs for the faculty team. Many of the colleges in the Alabama College System have Centers for Instructional Excellence that are funded by Title III funds. The Centers for Instructional Excellence, or CIE’s, provide technical and pedagogical support as the colleges develop distance education courses using the online environment. Each CIE has a director and staff that are knowledgeable in utilizing the online environment and are available on a temporary basis to help with individual online projects such as a standardized online component. An advantage to using the Sims and Jones (2002) Three Phase Design Model is that development proceeds much quicker initially than in traditional development models resulting in potentially lower cost and resource time for development. The first phase ends with delivery of a functional online component.


The second phase of the Sims and Jones (2002) Three Phase Design model occurs as the online component is implemented and consist of a process of try-out and feedback for improvement. The second phase requires three teams; the CIE support team for revision and technical issues, the faculty team which continues to function as subject matter experts, and a user team to provide feedback from the learner’s viewpoint. The second phase is characterized by support and scaffolding that allows the refinement of the online component into a complete product. With EMT-Paramedic faculty serving as faculty team members and advanced paramedic students and recent graduates serving as the user team. The most important component of the second phase is communication between the teams as they share the goals and objectives of the completed product. This communication process will be facilitated in the development of the online component through the use of Email and web-based updates. Completion of the second phase and the beginning of the third phase may not show a distinct separating point.


The third phase of the Sims and Jones (2002) Three Phase Design model begins when the product is considered ready for full implementation. Because the original conception developed in phase one was never intended to be the final product the third phase is actually a continuation of the second phase where feedback results in continued maintenance as needed. Sims and Jones (2002) specify that the process could take five or more years before a formally complete product is accepted. Completion of the online component for EMT-Paramedic programs is not essential and actually counterintuitive in a field of study where new information is released on an almost daily basis. As new approaches to emergency medicine are developed they will need to be integrated into the simulations so that learners are being presented with the most up to date information available. Maintenance through the continued vigilance of the CIE support team, faculty team, and user team will ensure that the most effective usage is being made of the online component for EMT-Paramedic programs.

Summary


The EMT-Paramedic programs within the state of Alabama need to improve the problem-solving abilities of their graduates. While allied health programs utilize cognitive approaches to education many programs such as the EMT-Paramedic programs fail to adequately address problem-solving abilities. A possible solution is the use of an online component that compliments the accepted instructional practices of the established programs. While guided discovery simulations have a successful history in allied health education, their use in the online environment for EMT-Paramedic programs has not been attempted in Alabama. Based on the history of ineffective uses of the online environment and the lack of time and resources to develop new and innovative cognitive teaching tools the use of CIE resources to develop guided discovery simulations in the online environment should justifiable. Support and funding will come from the Title III funded Center for Instructional Excellence and will proceed efficiently by being implemented following the Sims and Jones (2002) Three Phase Design model. Using the Sims and Jones (2002) Three Phase Design model will ensure that the product is quickly, efficiently, and effectively implemented and also provides a defined structure for continued maintenance. Overall the process will result in increased problem-solving abilities for EMT-Paramedic graduates, graduates who will become professional healthcare providers responsible for the health and lives of those they encounter.

QUESTION 4

Constructivist learning relies on the application of several cognitive processes including selecting, organizing, and integrating information to construct a relevant model of the knowledge within the learner (Mayer, 1999). Review the literature on constructivist learning that could be applied to the online presentation of information. Develop a constructivist model to guide the development of a standardized online component for all EMT-Paramedic programs within the state of Alabama. ~ Mayer, R. E. (1999). Designing instruction for constructivist learning. In C. M. Reigeluth (Ed.), Instructional-design theories and models: A new paradigm of instructional theory (Vol. 2, pp. 141-159). Mahwah, New Jersey: Lawrence Erlbaum Associates.
Introduction
EMS educators in the state of Alabama have tried unsuccessfully to use the online environment to compliment courses that have traditionally been offered only through face-to-face settings. To date, the twenty-three separate colleges that offer EMT-Paramedic training have attempted the transition to online courses individually and with little success. In the face-to-face environment EMT-Paramedic education is an interactive, exploratory process with learners and instructors building on existing knowledge to expand problem-solving and analytical abilities. The attempts to use the online environment thus far have primarily been aimed at replacing face-to-face components by providing information in a format that does not engage the learner actively. Replacing the dynamic interactions of the classroom with the static presentation of information through the online environment has been negatively received by the learners as exhibited in high attrition rates in the online courses. An alternative approach to utilizing the online environment for EMT-Paramedic training in the state of Alabama would be the development of a standardized online component for all programs that compliments courses and does not replace them. The standardized online component for EMT-Paramedic training should engage the learners on the same active level that the face-to-face courses utilize, a level that allows the learners and instructors to build knowledge through interaction and exploration. 

The approach chosen to develop the standardized online component for EMT-Paramedic training must be based on the appropriate theoretical foundations to support the complex goals and objectives of EMT-Paramedic National Standard Training Curriculum. McClincy (1995) presents EMT-Paramedic education as a complex process that involves all of the learner’s senses, abstract reasoning and problem-solving skills, as well as social, cultural, and environmental factors.  Considering the multitude of factors that are important in EMT-Paramedic training selecting an appropriate theoretical foundation for the development of a standardized online component for EMT-Paramedic is a daunting task. Educational theory and practice have evolved from the system of apprenticeship present in the agrarian age, through the Industrial Era and the factory model of education and is trying to keep pace with the Information Age (Caine & Caine, 1997).  The currently accepted learning theories are simply steps along the path as we experiment and find what is currently working and reflect on the process to ensure the most appropriate learning theories are used when needed (Snelbecker, 1999a). In the past learning theories have focused on the topic of learning, the shift in the Information Age is a focus on the learning process itself (Merri1l, 1991). Constructivist learning reflects this focus on the learning process.

Jonassen and Land (2000) believe that learning is not simply the process of knowledge being transmitted from the instructor to the learner but instead results from a combination of factors including the learner constructing meaning, the socio-cultural and socio-historical settings the learning occurs within, and the methods and tools the learner uses to construct meaning. Constructivist learning occurs when the learner actively participates in the creation of knowledge (Jonassen, 1999). Most often this occurs as the learner compares what they know to what they observe and form new knowledge from this process of assimilation and reflection (Mayer, 1999). If learning is based on the construction of knowledge within the learner, then the learning theories that guide the learning process should take into account the active role of the learner, the environment, social and cultural factors, as well as the methods and tools used for learning. New theories of learning and instructional design have been and continue to be developed based on this grounded constructivist approach to education (Land & Hannafin, 2000). The purpose of this paper is to review the constructivist learning theories and design a model that could be used to develop a standardized online component for all EMT-Paramedic programs within the state of Alabama.

Constructivist Learning Theories

Boudourides (2003) identifies four varieties of constructivism; philosophical, cybernetic, developmental, and sociological. Philosophical constructivism consists of all the presuppositions that underlie the other types of constructivism. Cybernetic constructivism recognizes the function of the human nervous system and its part in the whole person. Developmental constructivism, also known as psychological constructivism, is often associated with Jean Piaget and his concepts of adaptation and equilibrium. Sociological constructivism is most often associated with Lev Vygotsky and his theories on social learning. Boudourides (2003) groups developmental and sociological constructivism into one group he calls educational constructivism due to the impact both approaches have had on learning theories. Constructivist learning theories that are useful in designing an online component for EMT-Paramedic programs include those theories that are based on both Piaget’s psychological constructivism and Vygotsky’s sociological constructivism.

Jean Piaget is often referred to as the founder of constructivism for his observations on how the individual develops an internal representation of the world through an adaptive process (Boudourides, 2003; Fosnot, 1996). Through Piaget’s process the individual encounters new information and attempts to align the unknown with the known first through a process of assimilation and secondly through a process of accommodation (Piaget, 1975). This process of equalizing what is known with what is new is a repetitive process that fuels a constantly evolving knowledge base. In Piaget’s process the learner should be exposed to information that upsets the existing knowledge base, a process that results in the learner adapting a new cognitive equilibrium (Piaget, 1975). This process of a constantly changing cognitive structures results in new knowledge structures that Piaget called schemes (Piaget, 1970; Piaget, 1975). Schemes serve as the stable foundation for subsequent contradictions and the further equilibration of cognitive structures (Fosnot, 1996; Piaget, 1975). Piaget’s concepts recognize the importance of exploration and elaboration, as an individual builds a stable cognitive structure and then continues to adapt this structure through a process of constant revision.

Lev Vygotsky’s contributions to constructivism were focused on the social aspects of learning and the roles that culture, tools, and interaction with others take on in the learning process (Boudourides, 2003). Vygotsky felt that communication was the most important step in the formation of knowledge (Vygotsky, 1978). Without the ability to communicate and share experiences the individual would not be able to construct new knowledge. While Vygotsky was critical of Piaget’s early work, Piaget was clearly an influence on Vygotsky (Vygotsky, 1978). The result of Vygotsky’s criticism of Piaget was evidenced in Piaget’s later works which addressed Vygotsky’s concerns and in which Piaget recognized that his earlier models were insufficient (Piaget, 1975). Piaget further explored the topic of constructive approaches to knowledge and integrated many of Vygotsky’s observations into his own work; the result was his “Theory of Equilibration” (Piaget, 1975, p. 7). The combined result of both Piaget’s work and Vygotsky’s work provides a strong constructivist framework that is the basis of contemporary constructivism (Fosnot, 1996).

Bruner was influenced by the work of both Piaget and Vygotsky as he developed a model learning theory that combined both theorists’ strengths. Bruner’s model of constructivist learning draws on Piaget’s concepts of providing contradictions to stimulate the process of revising cognitive knowledge structures as well as Vygotsky’s work on social learning. The combination of both approaches to learning yields a well-defined approach to constructivist learning that can be utilized in the development of an online component for EMT-Paramedic programs. 

The ideal application of constructivist learning theories would utilize the strengths of both Piaget and Vygotsky’s theories. Bruner’s learning theory presents a possible option in considering the development of an online learning environment. Bruner and Piaget’s concepts of stimulating the learning process by building stable schemes and then elaborating through contradictions could use an instructional approach that utilizes a holistic, simple-to-complex method. Utilizing Vygotsky and Bruner’s approach to scaffolding the learning process could be accomplished through an interactive approach to cognitive development. Bruner, Piaget, and Vygotsky share a vision of knowledge being built through a complete system including utilizing social systems. By utilizing the descriptive theories of Piaget, Vygotsky, and Bruner the learning process would consist of actively engaging the learner through an interactive process of exploration and elaboration.

Developing a Constructivist Model

Elaboration Theory


The elaboration theory as presented by Reigeluth (1999b) proposes a sequencing strategy that addresses the differences between the step-by-step approach to teaching that was required in the industrial age and the holistic simplification that is required in the information age. In the past the behaviorist and cognitivist approaches to education often attempted to break an instructional task into its simplest parts and presented them as steps that were isolated from each other but eventually came together as the final product (Schwartz, Martin, & Nasir, 2006). This approach lacks that real-world emphasis that is important in the constructivist approach to learning (Grabinger, 2006). The constructivist approach to learning relies on much more than the presentation of information by the learning environment, a key component is the ability of the learner to sequence and change the learning experience as it progresses, to allow the learner to elaborate on what is already known through a process of exploration (Boudourides, 2003). In order for learners to make accurate decisions on sequence and scope an elaboration approach to learning should be used, a process in which broader and easier to understand principles are presented first (Reigeluth, 1999b). Once the learner has a general idea of the topic it is more appropriate for the learner to choose the direction of study on the topic. Compared to the industrial age approach to sequencing the constructivist approach maintains the learner’s motivation by allowing the learner to direct study as a more focused understanding of the topic occurs. 


Selection of the use of sequencing is dependent upon not only the approach to learning used but also on the actual content of the course. “Sequencing is only important when there is a strong relationship among the topics” (Reigeluth, 1999b, p. 431).  In EMT-Paramedic courses the content varies from closely related to unrelated. Identification of the relation of the material should be completed before the decision on sequencing is made. In addition to the relation of the topics the size of the content impacts the importance of sequencing. The larger the course content the more important it is to utilize sequencing to allow the learners to assimilate information in a meaningful manner (Reigeluth, 1999b). Piaget and Vygotsky recognized that the learner can only make meaning of a limited amount of material dependent upon their current level of cognitive development. Beyond this limit or zone of development the learner may create incorrect or unstable schemes that do not easily accommodate subsequent presentations of information. By sequencing material appropriately, stable schemes are established that allow for more complex learning later (Piaget, 1970; Reigeluth, 1999b; Vygotsky, 1978). 


The elaboration theory can be applied to a standardized online component for EMT-Paramedic by providing a flexible structure as each topic is addressed. This flexible structure would present a simplified version of each topic, spiraling from topic to topic. As the learner gains a superficial understanding of each topic the differences could be presented through case studies that highlight the differences. The use of case studies in this context would allow the student to explore the information by comparing topic to topic in a spiraling manner (Reigeluth, 1999). An important consideration in the development of the case studies will be to consider that learner’s zone of proximal development as described by Vygotsky (1978). This zone of development is important to ensure the learner is not pushed past the stable schemes that are developed and that each successive step in the sequencing process results in the intended learning. Addressing the learner’s zone of development will be accomplished through the use of supplementary materials (Jonassen, 1999; Reigeluth, 1999b) that are linked from the core content. This is easily accomplished through the use of hyperlinks where learners are given the option to learn more about a topic simply by clicking on a link embedded in the webpage. These links will take the student to additional materials that the analysis phase recognized as prerequisite and supporting content (Reigeluth, 1999b), materials that can be skipped by learners who do not need them. Allowing learners the option of skipping or reviewing material based on individual needs is more inline with a constructivist approach to learning than traditional methods that recognized prerequisite material as truly prerequisite and allowed few options for learners to use them as a resource.


The use of Reigeluth’s (1999b) Elaboration theory as a guideline for developing the online component for EMT-Paramedic programs allows the use of a constructivist approach in sequencing information. In presenting materials in a more holistic, simple to complex approach and allowing options for learners to choose how they progress through the materials the ultimate result is an effectively scaffolded yet flexible approach to learning. While Reigeluth (1999b) addresses how to design a simple-to-complex sequence, he recognizes that this is already done intuitively by most instructional designers. The primary difference in Reigeluth’s (1999b) simplifying conditions method is his emphasis on a more holistic approach versus the traditional fragmented approach used in the past. The approach used to sequence the online component for EMT-Paramedic programs will utilize the holistic approach proposed by Reigeluth.

Mayer’s SOI Method


Mayer (1999) recognizes that constructivist learning occurs not because of the learner engaging a single instructional approach but instead results from the activation of cognitive processes such as selecting, organizing, and integrating information. In considering Mayer’s approach to constructivist learning it becomes clear that the presentation of information is just as important as the sequence in which it is presented. Mayer’s (1999) SOI method of presenting information will be integrated with Reigeluth’s elaboration approach to ensure that learner’s can recognize the importance of the different information choices present as well as prepare them to cognitively process the information and make sense on an individual level. 


The first consideration in Mayer’s (1999) SOI model is encouraging students to select the most relevant information. This will be accomplished in the online component for EMT-Paramedic programs by using bold headings, larger fonts, underlining, bullets, and icons to emphasize key points (Mayer, 1999). In addition the use of hyperlinks to prerequisite and supporting materials will emphasize their importance. The use of visual clues to the importance of materials also takes advantage of the modern tools that are available and already used in everyday practice. With the continued growth of technology and its uses in everyday life the tools associated with technology are more important in the online environment than ever before (Gibbons, Lawless, Anderson, & Duffin, 2001). In addition to utilizing tools such as visual elements and hyperlinks another approach in helping learners select the most relevant information is a concise summary (Mayer, 1999). The summary allows the learner to focus on the relevant information, a process that helps ensure that the learners developing cognitive model is adapting appropriately. 


Mayer’s (1999) second consideration in the SOI model is organizing information. In the online component for EMT-Paramedic programs the information will be presented through case studies that allow the learner to explore the material and increase their knowledge through an elaborative process that goes from the simplest version to the most complex. This approach will require careful consideration in organizing the content to ensure that the learner is aware of the possibilities in structuring the information (Mayer, 1999). One possible approach is to utilize comparisons within the case studies. Learners will be able to review case studies that have similar components and through a process of elaboration will learn the commonalities and differences in related topics. This approach fits well with the elaboration sequence in which a simplified version might cover all heart problems with subsequent case studies elaborating the difference between congenital and disease-related heart problems and each of these breaking down further and further. Mayer’s (1999) consideration of organizing content encourages learners to understand the structure of the presentation of the information so that they can better understand their own learning process and the choices they have to construct knowledge from different approaches. 


Mayer’s (1999) third and final consideration is focused on integrating information by activating and using prior knowledge. Piaget recognized the importance of prior knowledge and based his concept of adaptation on utilizing and adjusting existing schemes, schemes that served as the basis for more complex learning (Piaget, 1970, Piaget, 1975). Mayer’s (1999) approach to integration utilizes advance organizers, illustrations, worked examples, and elaborative questions, each of which will be integrated into the design of the online component for EMT-Paramedic programs. Advance organizers, in the form of bulleted lists, will be used to emphasize the key components and objectives. Illustrations will be used to visualize key concepts, relationships, and processes. Case studies will serve as examples with each case study being worked-out through the simple-to-complex approach of the Elaboration theory (Reigeluth, 1999b). Finally, each unit will have a summary of the key components and a set of review questions that further elaborate the information presented. 

Social Learning in the Online Environment

Pufall (1988) recognizes that computers are more egocentric than humans; they are blind to anything the learner brings to the experience. If Pufall’s view of computer egocentricity it is correct then it is important to consider approaches to instruction in the online environment that build on the learner’s social experiences and contributions. Social construction of knowledge is well-recognized in constructivist learning and offers another option for learners in the online environment (Boudourides, 2003). Vygotsky (1978) felt that the ability to communicate is the most important tool in developing higher levels of thinking. Socio-constructivist approaches to learning include collaborative, group based activities that allow participants to negotiate common knowledge structures. A collaborative process that allows discussion, sharing, and facilitation will be implemented to support the online component for EMT-Paramedic programs.

A key concept in socio-constructivist learning environments is that competition and conformity are replaced with an accepted process of collaboration (Jonassen, 1999). The environment promotes sharing between different levels of learners, more advanced learners share willingly with those who need help. Grades and individual performance are replaced instead with a nurturing process in which more advanced members of the community provide support for others (Polin, 2004). This apprenticeship type relationship immerses learners in a learning community where they can connect with the culture, tools, and history of the existing body of knowledge (Vygotsky, 1978). Connecting to the real-world environment occurs as learners share their experiences, experiences that include reflection on the learning process itself. As learners reflect on their learning process they can share these experiences with those who are experiencing the same issues. This immersion process results in a more natural process of knowledge construction due to its authentic context and practical application (Jonassen, 1999).  

Knowledge construction most often occurs as a result of collaborative communication between members of a group who are engaged in solving a problem (Jonassen, 1999; Polin, 2004).  This focus on attaining a common goal helps build a social learning community. In the online environment there are many options for the communication structure that could be used to build a social learning community. Bailey and Luetkehans (2001) recognize that the online environment offers several communication options for facilitating group dynamics including synchronous and asynchronous tools as well as hypertext resources. In considering the appropriate collaboration tool for the online component for EMT-Paramedic programs emphasis should be made on the needs of the learners as well as supporting the content of the National Standard Training Curriculum. The learners who will utilize the online component for EMT-Paramedic programs will be geographically separated and working at different times. Utilizing synchronous tools would not support the needs of the target audience. An asynchronous approach enables all learners to interact regardless of location and time but limits communication to text based messages through electronic mail and threaded discussions (Bailey & Luetkehans, 2001). While some might address the use of asynchronous communication tools as limiting they may in fact be liberating in constructivist learning environments. The creation of written text allows learners to view their own thought processes as well as the thought processes of others (Polin, 2004), a process that allows learners to value and judge multiple elaborations of the same problem. The online component for EMT-Paramedic programs will use Email, threaded discussions and hypertext resources as methods to allow further elaboration on the content.

A social learning environment is an essential component in the constructivist learning approach. Polin (2004) argues that when dialogue is given the appropriate environment outside of the classroom a social learning community can thrive, a community that allows learners not only to share their experiences and views but also to view the thinking processes of others. Viewing the thinking processes of oneself and others allows a metacognitive glimpse at how knowledge is constructed. 

Changing to Constructivism


Gold (2001) believes that the transition from traditional methods of teaching to the online realm provides an opportunity to reevaluate how traditional methods can be adapted to operate in the online environment. Expanding on Gold’s idea a different approach could be to change the entire approach to teaching, not only to adapt to the online environment but to take advantage of technology to create a new way to learn. Constructivist learning theories offer guidelines for changing the approach to teaching and learning. These changes in education are necessary to catch up to the changes in society as education and society move firmly into the information age (Caine & Caine, 1997).


Land and Hannafin (2000) recognize that educators want to take advantage of the constructivist approaches to learning but continue to rely on more familiar methods of teaching. Factors that contribute to this reliance on more familiar methods include ingrained expectations of learning, support for existing methods, and reliance on existing methods of learner assessment (Land & Hannafin, 2000). It is easier and more economically feasible to keep the current methods in place, especially in times when education funding is limited and educators are being asked to do more without additional resources. A further problem arises as educators attempt to utilize constructivist approaches but attempt to modify them to fit within existing environments, factors such as standardized test requirements and lack of resources are common issues (Land & Hannafin, 2000). The attempts to modify or change the constructivist approaches leads to less than ideal results. 

A primary problem with instituting constructivist learning is that learners are dependent on the current methods of learning. Land and Hannifin (2000) found that learners react to constructivist learning environments by attempting to use methods that served them well in the past. They expect guidance. Instead of being able to determine what is correct for them they are accustomed to the instructor being the expert and identifying what is right or wrong. Essential to the constructivist approach to education is that teachers guide the learners to the objective and not simply provide information and answers. Learner-centered means the learner is the center of the learning process and the instructor is simply there to facilitate or guide the learning process. Scaffolding the learner experience holds much promise in achieving a smooth transition to the constructivist learning environment (Land & Hannafin, 2000).
Summary


The online environment can be effectively used to support the EMT-Paramedic programs within the state of Alabama by utilizing instructional approaches that have been influenced by constructivist learning theories. The constructivist foundations established by Piaget and Vygotsky and formalized by Bruner serve as a general direction that can be used to choose effective instructional approaches. Reigeluth’s Elaboration theory, Mayer’s SOI model, and social learning approaches are based on constructivist approaches to learning and will serve as important guidelines in the development of a model for the online component for EMT-Paramedic programs. The constructivist model will be based on utilizing the constructivist approaches of interaction, exploration, and elaboration to actively engage the learner in constructing cognitive structures of new knowledge. Interaction will be fostered by utilizing the tools available in the online environment such as Email and threaded discussions; exploration will be utilized by allowing the learner scaffolded options for proceeding through each topic as well as hypertext resources; and elaboration will sequence the learning process by presenting simple to complex iterations of the content. To support the new constructivist approach to learning will require addressing the learner’s attitude towards learning, a process that will require the buy-in of the EMT-Paramedic program faculty as they facilitate the learner’s transition into a learner-centered environment. The process of acclimating the learners to constructivist learning will result in future paramedics that are more accustomed to thinking for themselves and solving problems as the part of a socially constructed team, attributes that should improve the ability of each paramedic work in the high-stakes profession of emergency medicine. 
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Title 

Using the Delphi Technique to ascertain and prioritize the critical issues and problems in online Emergency Medical Services education education.
Statement of Problem


Emergency Medical Services educators in the state of Alabama have tried unsuccessfully to use the online environment to compliment courses that have traditionally been offered only through face-to-face settings. 
Relevance of the project


To date, the twenty-three separate colleges that offer Emergency Medical Technician -Paramedic training have attempted the transition to online courses individually. Without a structured system-wide effort this has led to the colleges learning individually from the successes and mistakes made within their institutions as they attempt to use the online learning environment.
Research Objective


The purpose of the proposed study will be to ascertain and prioritize the critical issues and problems in online Emergency Medical Services education and share the collective experience so that all of the colleges offering Emergency Medical Services training will benefit. The purpose of the study will not be to solve the issues and problems of online Emergency Medical Services education but could be used as a basis for a follow-up project that studies potential explanations and interventions.
Hypothesis


A structured understanding of the issues and problems in online Emergency Medical Services education will provide a knowledge base that can be used to guide the implementation of online courses in Emergency Medical Services education. 

Research Methods or Procedures


This study proposes the use of a four-round Delphi process with a panel comprised of the program directors of the Emergency Medical Technician -Paramedic programs within Alabama. Four rounds are proposed to allow full development and prioritization of issues and problems in online Emergency Medical Services education. A predetermined level of consensus should be agreed upon before the Delphi process starts and gives the study a milestone to mark completion of the consensus building (Linstone & Turoff, 1975). For the proposed study the Delphi process will reach completion after four rounds are completed and the acceptable result will be the fourth round median scores for each issue with a fourth round self-rating mean score of at least 2.99 on a scale of 1 to 5 (Dalkey, Brown, & Cochran, 1969). Additional rounds may be conducted for issues that do not have a 2.99 self-rating mean score.
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