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Major Exam Part I Questions

Question 6 -

Branch & Gustafson reviewed several current instructional design models. They utilize a taxonomy to classify these models based on the purpose of the instructional development:  classroom instruction orientation, product development orientation, or system orientation. Compare and contrast the characteristics of each of these categories of models, indicating why each type of model is suited for its intended purpose. Use a specific model from each category to illustrate your response. Do you believe a model classified as one type is appropriate for use in one of the other two categories? Why or why not?

ID Model Elements & Classification Criteria

Branch and Gustafson (1997) indicate instructional development (ID) activities include the following major activities and that models must address each of these elements: (p. 12)

· "Analysis of the setting and learner needs;

· Design of a set of specifications for an effective, efficient, and relevant learner environment;

· Development of all learner and management materials; and

· Evaluation of the results of the development both formatively and summatively."

They further indicate that a possible fifth activity (p. 12) is the "...distribution and monitoring of the learning environment across varied settings, perhaps over an extended period of time." While much of the research literature focuses on manipulation of various learning and delivery strategy variables, the impact on existent ID models and the "...overall ID process, as originally conceived, has not changed significantly even though additional theories, additional tools for design, development, and delivery, and additional procedures are now being used by those engaged in instructional development" (Branch and Gustafson, 1997, p. 16). Thus, while the tools of learning may change, the ID process itself appears stable and efficacy of learning should address variables of delivery and the learner, not question the process of instructional development.
Gustafson and Branch contend the core elements of ID models (see Figure 1, Branch and Gustafson, 1997, p. 19) include collection and analysis of the context and data, design of instruction via objectives/strategies, development of materials and selection of media, implementation of instruction, evaluation of instructional materials and process, and revision, with revision encompassing each main phase. The criteria used to classify various models using their taxonomy are shown in Figure 6 (Branch and Gustafson, 1997, p. 30). Model placement in a 

Figure 1.  Core elements of ID models (Branch and Gustafson, 1997, p. 19)

Æ

Figure 6. Criteria used to classify models (Branch and Gustafson, 1997, p. 30)
particular category is dependent on the level/amount of each of the listed criteria, rather than on the sequence of events in the development process. Therefore, theoretically the sequence of procedures of most models could be utilized for any of the three settings, provided the amount/nature of resources were sufficient. Each category is further described.

Classroom Oriented Models

A. General Characteristics: Classroom models are characterized by a focus on selection rather than development of materials. The time frame for presenting the material is of relatively short duration; a few hours at most is typical. The development resources utilized are limited, typically being the instructor themselves. The process includes deciding the content to cover, choosing appropriate strategies and media, presenting the material, and assessing student learning. Each of the models in this category are fairly simple and focus on objectives and delivery strategies, with very limited amounts of analysis and revision. Typical examples of instructional materials include classroom handouts. Models identified in this category are: Gerlach & Ely; Kemp, Morrison & Ross; Heinich, Molenda, Russell, and Smaldino's ASSURE model; and Reiser & Dick's model.

B. Strengths & Weaknesses: Strengths of this category of models includes ease of use, familiarity and appeal to classroom teachers, low cost of instructional development, and fast time frame and low level of complexity for development of materials. These models work well for planning individual classroom lessons. Weaknesses of these models include a limited amount of front end analysis, thus potentially assuming instruction is a cure for the perceived need when in reality the problem may be due to motivational factors rather than deficiency of instructional materials. Another major weakness is the limited amount of evaluation and revision of materials and process. Use of the materials with other audiences may be limited due to the emphasis of adapting existing materials. Furthermore, these models are insufficient for use in planning complete units of instruction or developing full courses or curriculum.

C. Model Illustration: The ASSURE model, broken down by phases, acts as a good illustration of a typical classroom model. It doesn't use a graphic model but rather an acronym identifying the phases in instructional production and delivery (Heinich, Molenda, Russell, & Smaldino, 1999). The analysis phase is seen via step A: analysis of learners. No analysis is made of the environment or the resources available. Selection and delivery model components are seen in the S: state objectives, S: select media and material, and U: utilize materials phases of the ASSURE model. The emphasis is on selection or modification of existing materials, not development of original instructions. R: require learner response, involves learner practice and feedback, which involves assessing student comprehension, not a critique of the instructional materials or delivery strategies, per se. There is only one phase of the evaluation and revision model components, E: evaluation/review. As is typical of classroom models, ASSURE makes or no or limited mention of implementation/maintenance strategies or needed resources (Heinich, Molenda, Russell, & Smaldino, 1999).
Product Development Oriented Models

A.  General Characteristics: Key features of these models are their many opportunities for field testing and revision and well defined phases for implementing and maintaining the resulting final product. The quality of the instruction, both visually and in terms of instructional soundness (accuracy, efficiency) is typically very high. The focus is on development of original instruction designed to take a few hours to a few days to complete. The models assume instruction is the proper approach, with front end analysis frequently having already been conducted prior to beginning production of materials. Typical examples include professionally marketed and distributed multimedia stacks/software (such as computer based practice for the GRE/SAT), instructional videos, corporate training programs, and various forms of computer-based and web-based instruction. Models include the following: Van Patten; Leshin, Pollack & Reigeluth; and Bergman & Moore.
B.  Strengths & Weaknesses: Model strengths include high quality, and visually appealing materials able to stand alone without an instructor present. The ID procedures are typically well defined, i.e. complete in terms of procedures necessary to complete each phase of development and maintain/distribute the product. Product models would be very easy to modify and use for systems model situations.
Weaknesses include the much higher levels of resources, especially time and money, needed for production of materials. Further, since more people are involved in the ID process, it is frequently a highly linear or lockstep process and there is a need to have excellent time management skills so as to be able to "hand off" production to the next group of people for development. Because of the high visual impact, it may be necessary to hire graphic designers and personnel with the media-specific technical production expertise. With the added complexity of production, there exists a greater potential for miscommunication of intent, although due to the much higher degree of evaluation/revision, this is relatively easily corrected. Since more personnel are involved, the cost of production is much higher and mistakes are much more costly in terms of money and time. Revision and distribution to the end user takes much longer than in the classroom models.
C.  Model Illustration: A good example of this type of model is Bergman & Moore's model (see Figure 12, Branch and Gustafson, p. 54) which addresses multimedia production. Note each of the six main phases clearly indicates the necessary element (input) to begin each phase, specifies the nature of the activities within the phase (analysis, development, production, validation, etc.), defines the output (deliverables) required for the next phase, and provides specific checklists to
Figure 12. Bergman & Moore's model (Branch and Gustafson, 1997, p. 54)
evaluate the result of EACH phase. While this model may appear more complex and intimidating that those which are classroom oriented, the high degree of accountability for accuracy and quality of materials required for high distribution makes the highly prescriptive nature of these models desirable for the production team.

System Oriented Models

A.  General Characteristics: System models differ from product oriented models primarily in the magnitude of scope of tasks for the design, development and evaluation phases. Otherwise, the models share very similar attributes. Systems models, however, do begin with a great degree of front-end analysis not formally evident in product models. Materials from system models may or may not have the breadth of distribution that product models enjoy. System models typically are used to produce complete courses or curricula, as opposed to the self-instructional or instructor delivered materials resulting from product models. The complexity of the delivery media varies; it could be as "simple" as print based media such as a textbook, or encompass moderate to highly complex technology as with product models. Typical examples could include textbooks and distance education courses. Gustafson and Branch place the following models in this category: IDI, IPISD, Diamond, Smith & Ragan, Gentry's IPDM model, and Dick & Carey's model. I stipulate that the Kemp, Morrison, & Ross model could also logically be included in this category (see Cross-purpose Classification Capabilities).
B.  Strengths & Weaknesses: The highly prescriptive nature and strong emphasis on evaluation and revision make systems models desirable, as well as the commitment of resources to maintain the materials. External evaluation is seen in many of the models, providing a "reality" check on the feasibility of materials developed with these models. However, system models suffer from the same weaknesses as product models: complexity of appearance, much longer development times and costs, and high degree of lockstep/linear approach.
C.  Model Illustration: According to Gustafson and Branch (1997), the two most widely distributed models for development of materials for the educational community are Dick & Carey and Smith & Ragan. These models are used because of their highly prescriptive nature and intuitive appeal to educators because of the focus on performance objectives for driving instructional content. They also appear less complex than the other models associated with this category.
Smith and Ragan's model (see Figure 16, Branch and Gustafson, p. 69) is briefly described here. Analysis components include analysis of the: learning task (using Gagne's hierarchical analysis), learners, and learning environment (needs assessment). Design and development components include strategies encompassing media selection and increasing learner motivation; determining the terminal and enabling goals (part of the task analysis), and writing test items and the instruction (Gagne's expanded events of instruction). Implementation components include strategies for 

Figure 16. Smith and Ragan's model (Branch and Gustafson, 1997, p. 69)

organizing the sequence of instruction, use of management strategies such as teacher guides, and delivery strategies such as grouping to cue the learner on the most effective way to use the instruction. Evaluation/revision components involve formative and summative evaluation including the use of one-to-one, small group and field trial phases of evaluation. Both internal and external evaluation occurs; such evaluations are often done by subject matter experts, instructional design experts, and media production experts (Smith & Ragan, 1999).

Cross Purpose Classification Capabilities

Although each category of model has specific purposes and features, there is some degree of flexibility in using models classified as one category for use in a situation with characteristics of a different category. As mentioned earlier, with sufficient resources, any of these approaches can be made to work, as long as all stakeholders are willing to make accommodations. Some models are easier to adapt to alternate purposes than others, however. Typically, classroom oriented models use the most limited amount of resources, therefore, the other models could easily adapt to this type of application with their greater wealth of available resources. However, the converse is NOT TRUE. Classroom oriented models would not work well for product or system applications because of the lack of time, technical expertise, and lack of prescriptive directions for production and assessment of material.
It has already been mentioned that product and system models could be easily interchanged, with only minor modifications. It is possible that some system models would have to be "beefed up" in terms of their evaluation/revision efforts to satisfy product applications. I mentioned earlier that I would classify the Kemp model (see Figure 8, Branch and Gustafson, p. 38) as more of a systems than a classroom model (Kemp, Morrison, & Ross, 1994). It has the simplicity of steps of classroom models, but is one of the few models which explicitly addresses the management, delivery, and distribution of materials. The Kemp model is also unique in that it does not involve a highly linear path of production, although I contend that needs assessment and determination of objectives must precede the other phases. (The only other model reviewed similar to Kemp in terms of addressing management/distribution issues and instructional design issues, as well as being non-linear, is the Gentry model--see Figure 17, Branch and Gustafson.)

Assumptions Underlying Models: Gustafson and Branch list certain assumptions underlying their taxonomy of models. Those pertinent to the use of models for purposes for which they weren't designed are as follows and need to be considered when selecting an appropriate model:

1) context, learner expectation, and type of learning outcomes should guide classification and selection of a model, 

Figure 8. Kemp model (Branch and Gustafson, 1997, p. 38)

Figure 17. Gentry model (Branch and Gustafson, 1997, p.?)

2) the ability of a model to convey and guide the instructional process in order to be able to

observe and assess the resulting interactions between the learner and their specific environment,and 

3) "The greater the compatibility between a model of instructional development and its contextual, theoretical, philosophical, and phenomenological origins, the greater the potential for success in constructing episodes of guided learning." (Branch and Gustafson, p. 13).
In summary, before making a final choice of models to use, look at:

1) the purpose and scope of the instruction, its setting and degree of

distribution/usage, and resources available;

2) the degree of linearity desired/required for the instruction/setting; and

3) the inclusion of operational tools and procedures provided for

applying the model to the context/setting (i.e. How prescriptive is it?)

If a client approaches you with a model of their own, it is wiser to use or adapt that one if at all possible rather than to force your own model on the client, especially since there is no single model that is "right" for instructional design and models simply serve as a communication tool to clarify and conceptualize the ID process (Gustafson & Branch, 1997).

Conclusions

Are we headed for another series of models as distance education and particularly web-based instruction continues to grow? Quite likely. Does this have implications for the ID process? Some, but it is more in the nature of requiring increased technical expertise for delivery, not in terms of the basic instructional design process (see questions 2-2 and 2-5 for more information on this topic). As Gustafson and Branch state (p. 79) "The only safe forecast based on the past would be that little change is likely to occur in the next few years." Technology and cognitive psychology will enhance and expand current ID concepts and approaches to instruction; it is only natural that models will reflects these advances. It is my contention that the impetus to implement distance education will spawn ID models which involve rapid prototyping and iterative evaluation/revision cycles. I agree with the conclusion make by Gustafson and Branch (p. 79):

"...information in the next decade will be far too abundant, and some of it much too transitory to warrant formal instruction. Embedded instruction, expert systems to guide performance, microworlds, and an increased emphasis on learning how to learn and apply knowledge, will call for new design and development procedures that will be somewhat different from those depicted by current ID models."
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Question 7-

There has been consistent and sharp criticism of the research, or the lack of true research, in the discipline in educational technology (Clark, Winn, Diamond et. al.) during the decade of the 1980's into the 1990's. Some of the concerns focus upon the quality of the research being conducted, while other concerns relate to poor research design and lack of direction of the research being done in the field. What is your position concerning the status of research in educational technology? Can it be improved? If so, give three strategies for strengthening the research and theory of the field. In addition, provide a brief discussion of what the consequences of shifting the focus of research from a descriptive, applications orientation towards a much more prescriptive orientation ought to be. Use logic, the literature and examples to support your response.

Position Taken & Rationale

In general, I agree with the criticisms of the current state of research in educational technology and believe it can be improved, however, I don’t believe the research efforts to date have been in vain, nor should be chastised as a class. There has been both good and poor research conducted. Confusion as to what to study, and how to study it are understandable and justifiable because educational technology is an applied field which crosses multiple disciplines, each with their own theory base and preferred research approach(es) (Clark, 1989). There needs to be a certain amount of exploratory, descriptive research conducted before valid conclusions can be drawn and acted on. The theory bases include education, educational psychology, sociology, communications and instructional design (Smith & Ragan, 1999). These fields often use qualitative approaches, which many quantitative researchers eschew and view with suspicion (Leedy, 1997).
Educational technology, in its attempt to quantify the effectiveness of manipulating various learning strategies, frequently turns to “number-crunching” of assessment results and the quantitative analysis approaches. The arguments offered against this approach are that one can’t control all intervening variables and this limits or negates the outcomes of the research (Wiersma, 1995; Leedy, 1997). The counter-argument, stated succinctly by Kozma (1994, p. 16) is that “If media are going to influence learning, method must be confounded with medium”--i.e. it’s not appropriate to try to control or separate these variables and that studying the natural setting is the best way to find solutions, regardless of the statistical problems (Clark, 1989; Kozma, 1994; Reigeluth, 1989).
What is important to be remembered is the following: both approaches, if conducted by researchers cognizant of the sources for error and bias in each approach, are valid. As Leedy (1997, p. 104) comments, “The data dictate the research methodology. Because there are numerous kinds of data, it is difficult to defend the position that unless research fits an arbitrary prejudice for a given methodology, it fails to be research.” Leedy continues this thought, indicating that the results of qualitative studies lead to the development of quantitative studies to further refine and attempt to confirm/disconfirm results of qualitative studies. It is important to note, however, that qualitative research is potentially more susceptible to criticism since there is not “...any single, commonly accepted standard for judging the validity and reliability of a qualitative study” Leedy, 1997, p. 168).
It is my contention that this lack of easily identifiable reliability and validity measures increases the potential for rejection of a qualitative approach. As indicated by Wiersma (1995), qualitative research supports the emergence of grounded theory (theory deduced from empirical observation of natural environments) and quantitative research is used to confirm or deny the hypotheses generated by grounded theory. Research is a continuum with qualitative at one end and quantitative at the other; qualitative approaches use words to describe relationships and patterns in data; quantitative ones use numbers to describe these same relationships (Wiersma, 1995).
This same type of argument is brought to bear between the dichotomies of basic versus applied research, and descriptive versus prescriptive research. Basic research generates knowledge for furthering theory development; applied research looks for solutions to specific, limited practical applications. Descriptive research describes what was done and what resulted; prescriptive research seeks to explain why the results seen in descriptive studies occurred and attempts to verify them by application to situations with similar conditions (Leedy, 1997; Wiersma, 1995).
In educational technology for example, this frequently translates to comparisons of some single aspect of the learning environment such as the impact of a particular media delivery approach on the quality/amount of learning (descriptive research) versus determining if cognitive learning strategies of students differ across different categories of delivery strategies. For example, generalizing the characteristics of a certain category of delivery media, be it TV, film or non-interactive multimedia computer modules and then comparing learning outcomes between this category of delivery media and a different approach such as delivery methods using interactive multimedia models or the Internet (a prescriptive approach). Results of empirical research, i.e. descriptive studies, allow conclusions to be drawn and taken to the “next level” by designing prescriptive studies which attempt to explain or verify the reason(s) behind the results. If verification holds, the prescription can be used to advance/refine existing theory for future application (Ross &  Morrison, 1989). This explanation, however, rests on the existing theoretical bases which are built through both qualitative and quantitative descriptive research. 

Thus, all types of research are valuable and needed to develop a complete understanding (and continued modification and testing) of research phenomena. The issue is to complete each type with an awareness of the strengths and weaknesses inherent in each and to apply the approach dictated by the nature of the questions to be answered and characteristics of the research situation/context as well as the quantity and characteristics of the research subjects themselves.

Advocated Direction & Strategies for Research: A Paradigm Shift

Until recently, most if not all research studies have been what Reigeluth (1989) identifies as descriptive, with the quality of the research focusing on internal and external validity issues and thus inherent reliability issues, since reliability is a necessary but insufficient characteristic of validity (Wiersma, 1995). Reigeluth advocates the need to conduct prescriptive research, indicating it’s time to capitalize on the accumulated research data, and begin focusing on the “optimality” of data rather than being overly concerned with the statistical characteristics and technical validity of the research.
Validity is necessary for descriptive studies; however, prescriptive studies, using sound descriptive research as a basis for structure, need to address whether or not there are better ways to do things than currently exist-- “...Can we find any ways to improve on it? Experimental studies are inadequate for answering these questions” (Reigeluth, 1989, p. 71).
Reigeluth suggests that analysis of prescriptive research could better benefit from use of a product development approach and the use of formative evaluation. This in turn implies that determination of the worth of the research--i.e. program/treatment (in the realistic, authentic, practical setting) may be better decided by stakeholders and via use of appropriate program evaluation models and methods rather than statistics.
Regardless of whether research remains primarily descriptive or shifts toward prescriptive philosophies, there is the need to make each study as strong as possible (whether in terms of statistical approach for descriptive research or appropriate application of theory to specific contexts and interpretation/implications for prescriptive research). A primary way to do this is by gathering data from multiple credible sources and then determine how well the results/conclusions of each source agree. Qualitative research has termed this approach "triangulation" (Leedy, 1997). Further, the use of the full spectrum of research approaches is needed to present a complete picture: qualitative, quantitative, descriptive, prescriptive--data begets data, results in theory and methodology being modified, and in turn applied again to generate a new series of results for analysis.
In a more "operational" vein, a valid first step would be to begin conducting a series of meta-analyses of educational technology studies as well as in the various related fields of research bases (Durlak; 1995). This would serve to summarize the hundreds (thousands?) of educational technology studies and identify promising areas for future applied research. From conclusions drawn in meta-analyses, prescriptive studies could be designed to apply the existing research to particular contexts and assessing the outcomes in terms of value to stakeholders using program model evaluation techniques such as Stufflebeam's CIPP model, Provus' discrepancy model, Scriven's goal-free model, or other approaches which focus on assessing the viability and practical worth of implementation of programs in terms of available resources and resultant outcomes (Gredler, 1996; Smith & Ragan, 1999).
Based on prescriptive study results, a more complete conceptualization of a model of the interactions of intervening learning variables could be postulated and assessed using the techniques of structural equation modeling (path analysis) and factor analysis (Klem, 1995; Bryant & Yarnold, 1995). Furthermore, survey research designed to use the results of meta-analysis could utilize the Delphi technique to identify various practitioners' perceptions regarding learning variables and the effectiveness of learning strategy approaches and would act as a means of triangulation between results of program evaluation reports and empirical research. Delphi technique results can be presented as an end result, or can further be analyzed by multi-dimensional scaling techniques which identify broad categories or groupings of research areas and the degree of similarity of their perceived relative value by interested parties/stakeholders (Stalans, 1995). Survey results may also be transformed from ordinal (ranked) data to a format capable of having stronger numerical based statistical analysis techniques used on it through the use of Rasch modeling.

Potential Consequences of the New Paradigm

I’m not suggesting that more complex statistical techniques are the only answer, but rather emphasizing the need to use all tools at the discipline’s disposal. These tools include multiple research approaches, statistical analysis, sound instructional design, and building on related disciplines’ research bases. As an analogy: the results of any research or product are only as good as the process used to forge the weakest link, however the more links there are, the greater the ability of the chain to distribute its own weight and avoid breaking.
The use of newer statistical techniques designed to address qualitative approaches, utilization of multiple approaches, willingness to implement evaluation techniques used by the business/corporate sector (frequently not used by the academically based research sector) in conjunction with closer attention to the tenets of good empirical, observation, and survey research should yield practical, empirical validated solutions which the end user will have a stake in adopting. Faced with the myriad independent and dependent variables, often seemingly in conflict with one another, the use of single techniques for data gathering and data analysis just will not provide the level of complexity of analysis and interpretation necessary for resolving the issues research faces. A multiple technique approach is ultimately more apt to begin providing usable answers to the messy, fuzzy, ill-defined problems facing educational and educational technology related research.
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Major Exam Part II Questions

Question 2:

The Internet holds a lot of promise for on-line instruction. However, due to the highly flexible structure of links, it is very easy for learners to become "lost in cyberspace". What changes/impact, if any, will using the Internet for instructional delivery will cause for the creation of instructional materials using existing instructional design models? Illustrate your response using a specific instructional model.

Contributions to Learning of Instructional Models, Delivery Media, and Good Instructors

According to Smith and Ragan (1999), good instruction is efficient, effective and appealing. Instructional design models provide the framework or “structural guidelines” which allow the systematic development and implementation of instruction materials to occur (Smith & Ragan, 1999; Gustafson & Branch, 1997). In the world of web-based instruction (WBI) or web-based training (WBT), especially for true or “full” distance education (DE) courses, optimally the web acts as a primary source of course instruction, taking over the responsibility of providing Gagne’s “Events of Instruction”. While much of current web-based instruction is simply the transposition of print-based material onto an electronic delivery system, derogatorily dubbed “shovelware” by Fraser at the Syllabus98 conference (Cavalier, Boettcher & Fraser, 1998), the expectation is that future instruction will cross the bridge and take full advantage of the opportunities and capabilities for enhancing existing instructional delivery approaches. This has implications for the development process of instruction, especially in the case of the DE course. Specifically, instructional developers must have the requisite multimedia development skills and an understanding of the need and procedures for iterative product testing and development. (These specific skills are more fully discussed in question 2-5 below.)
Koontz (1996) states that instructional media makes four contributions to learning by 1) promoting precise communication, 2) providing a vicarious experience, 3) offering various options (delivery strategies) for learning, and 4) increasing the learner’s interest in learning. Raymond Wlodkowski (1993, p. 17) identifies four cornerstone characteristics of motivating instructors (which now becomes the web) as “...expertise, empathy, enthusiasm, and clarity. As instructors, our most advantageous approach to these building blocks is to see them as skills and not as abstractions or personality traits.”
Empathy and enthusiasm are not characteristics commonly associated with a hunk of hardware sitting on a desktop. Confounding the effort of WBI/WBT/DE is an environment which provides a forum for anyone with word processing skills to post to a server anything from unsupported and controversial opinion to fully peer reviewed journal articles. These materials are accessed simply by clicking on a link. While the process of instructional design appears relatively stable (Gustafson & Branch, 1997) irrespective of delivery medium, characteristics of the medium still must be taken into account. Addressing characteristics of the delivery medium allows the designer to optimize learning opportunities by taking advantage of the delivery medium’s critical attributes and tailoring instruction to students’ preferred learning styles (Koontz, 1996). 
In terms of the web, ease of use is crucial because without knowing the rules of efficient web searches and some idea of how to analyze the resulting information, learners finds themselves at the mercy of the nearest web savvy peer and possibly unable to find their way back to their initial starting place (Jones & Okey, 1995). Without taking care in the design and organization of instructional material, the web-based instructional experience may quickly take on the designation of being high in technology and low in humanism, rather than fulfilling its potential to be high in technology and high in humanism (Heinich, Molenda, Russell, and Smaldino, 1999). Thus, the instructional designer must be sure that instructional materials targeted for web delivery have Wlodkowski’s instructor characteristics of empathy, enthusiasm, expertise, and clarity built into them. Brandon Hall (1997) indicates ten criteria useful for evaluating the quality of web-based training. These criteria should be used when developing web-based instruction and are as follows: 

1.  content: Proper amount and quality of information--how extensive is the material?

2.  instructional design: Is there evidence learning is occurring?

3.  interactivity: Are learners actively engaged and allowed input?

4.  navigation:  Are there site maps, navigation buttons to move through the pages, and clearly defined means to exit the site?

5.  motivational components: Is there use of humor, novelty, testing, and surprise items to keep the learner engaged?

6.  use of media: Has there been utilization of audio, video, and animation as appropriate to the content and an avoidance of same if it doesn’t serve an instructional purpose?

7.  evaluation: Are the use of quizzes, feedback, and mastery required to continue?

8.  aesthetics: Is the material attractive and appealing visually and auditorily?

9.  record keeping: Is a method to track student progress provided? and finally

10.  tone: Does the language/content target the proper audience while avoiding clichŽs, condescension, etc.?

Application of Changes using the ASSIST Model

The ASSIST model will be used to illustrate modifications to a particular instructional design model required for delivery of WBI and the additional instructional content necessary to navigate the web. The ASSIST model is comprised of the following stages and activities (Koontz, 1996): 1) Analyzing the learner (collect prerequisite knowledge, general SES characteristics and learning style), 2) Stating (instructional) objectives (in terms of observable and measurable behavior, conditions, and criteria), 3) Selection of materials, media and instructional strategies, (through adopting, adapting, or creating instructional materials), 4) Implementing instruction (by previewing instructional material, practicing instructional presentation, preparing learners and the learning environment, and presenting instruction), 5) [Require] Student response (engage learners in practice and feedback), and 6) Test, evaluate, and revise instruction (assess materials and delivery procedures through the use of formative evaluation procedures).
Analyzing the learner: There are no major changes to this model component, although prior to attempting to utilize WBI, the student must be assessed to determine if they have mastery of basic computer skills such as mouse skills, and basic navigational skills for accessing software, using menus, and saving and printing files.
State objectives: This becomes critical since there is no “live” teacher talking to the student unless an audio file has been provided as part of an on-line syllabus or lesson overview. Therefore, written objectives become an advance organizer for the lesson/course, serving to preview and act as the “table of contents” to cue the learner as to what will be expected of them and let them know when the instruction has been completed. Recall that in traditional instruction, objectives are not always indicated at the outset of instruction to the student, especially if discovery delivery strategies are utilized (Smith & Ragan, 1999); rather, their eventual revelation is the responsibility of the instructor, which in this case becomes the web page designer.
Select media, materials, and strategies: A host of new opportunities exists in WBI for this model component. On-line resources allow high speed access to museums, professional quality photographs (such as those taken by the Hubble telescope and posted on NASA’s website), e-mail access to students and content experts elsewhere in the world, audio files of historic events .(A search could no doubt find Neil Armstrong’s “One small step for man...” or other famous quotes for example). Strategies can include presentation of instruction, scavenger hunt/problem-solving approaches, and depending on the content area, provide opportunities to experiment directly with concepts (frequently necessary in math and science course materials). Many learning styles can be accommodated by web-delivered materials, such as those of more introverted/reflective students, as well as the more concrete “hands on” learners (Bazillion & Braun, 1998; Gray, 1998).
Implement instruction: This is the component which changes most radically. Previewing the environment becomes making sure hardware has the necessary software and peripheral equipment (such as sound cards) to utilize materials provided on the site. This means the classroom teacher (student, if it’s a DE course) must make sure that video and audio helper applications are downloaded. If not, directions on what each lesson/course needs to use and where to obtain it as well as how to install it must be provided in concrete, clear, and concise fashion. Practicing instructional delivery becomes part of instructional design--planning the micro and macro-strategies of instructional delivery, particularly the navigational and motivational strategies (Jones & Okey, 1995).
Preparing the learners is the major WBI issue: organization of the site so that learners can clearly determine where to click, and how to get back to “home base” is essential, whether it is in multimedia design or web-based instruction (Jones & Okey, 1995). This requires an instructional designer to be knowledgeable in HTML and have an understanding of the elements and principles of graphic page layout (Lynch & Horton, 1998). Additionally, the learner should be provided a description of how to navigate around within the instruction’s site--don’t assume it’s obvious to them! Further, the learners must be taught how to assess the quality of the information they find on other links if the instruction requires them to go to other (external to the instruction site) sites on the web. Since this is one of the main advantages of using the web, web critique skills must be taught. Fortunately, the instructional designer need not create this content, but rather direct the student to any number of good sites which address this purpose.
Student response: Like the implementation stage, this component faces great change using WBI. To replace the “live” teacher, a variety of tools exist (Gray, 1998). The use of each of these tools must be explained to the student to be effective. These tools include items such as e-mail and electronic message boards for asynchronous messages, and chatrooms for promoting “in-class” synchronous discussion of course content. To provide practice and feedback, (and also summative on-line testing) the instructional designer must be familiar with creating forms and knowing how to have the responses sent to him/her. Additionally, this may require some knowledge of programming, although many web page software programs are beginning to incorporate features to accomplish such tasks automatically (Gray, 1998).
Test, evaluate, and revise instruction: This component doesn’t change conceptually from its traditional counterpart, but does require some patience on the part of the web page designer to continually check and update links which have become inactive and either no longer exist or have changed. However, due to the variety of resources available on the web, it is very easy to keep instruction “fresh” and motivating to students as well.
As a last point: while the variety of resources on the web and opportunities for using audio, video, and movies is great and to be encouraged, it is necessary to also beware of falling into the trap of “activity for activity’s sake” or the web counterpart “graphics, glitz and color just because we can”. Everything on an instructional site should have a specific purpose, otherwise it acts as a distraction to learning. This is especially true of colors and graphics as well; both serve as a motivator, however, they must be used judiciously and not interfere with site organizational cues. Lynch and Horton (1998, p. 43) summarize this issue very well:

“ The foundation of good Web design is intuitive functionality, not aesthetics. The spatial organization of graphics and text on a Web page have a functional purpose: to direct the user’s attention, prioritize information, and make the user’s interactions with the information more enjoyable and more efficient. Each one of us who authors and publishes Web documents is obliged to make our information clear, accurate, and accessible, and then perhaps pleasing to the eye. It is your expectations about how students and other readers will typically use your site that should be the basis of your Web site design.”
In conclusion, a web-based delivery medium, while not necessarily requiring major conceptual changes, will necessitate a variety of operational changes to the way instructional designers approach their task. No longer is a competency with instructional design principles and procedures enough; the designer must possess technical media production skills in order to make the web something other than a gigantic electronic multimedia encyclopedia. The computer itself is often perceived as threatening, and the design of instruction must not add to this oft encountered perception. Thus, web-based instruction, even more so than other mediated instruction, needs to be subjected to a highly critical degree of instructional design scrutiny before delivery to its intended audience to ensure that it is indeed efficient, effective, and appealing.
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Question 5:

Discuss the relative advantages and disadvantages of using the Internet for Distance Education. Discuss the skills educators using the Internet for on-line instruction must have in order to offer DE students an instructional experience comparable in quality to traditional instruction as well as any skills or characteristics successful DE students must exhibit in order to maximize a DE strategy for delivering instruction.

Internet Advantages
Among the many advantages advocates of distance education (DE) tout for the Internet are (relatively) inexpensive and easy access to learning, active learning, individualization of learning styles and cognitive strategies, cooperative learning, promoting critical thinking, contextual learning, and learning to learn (Bazillion & Braun, 1998; Owston, 1997). On-line learning is based on Constructivist philosophy which requires students to create their own understanding of content by actively choosing links to click on to learn material.
Active learning is seen by having learners clicking on links and reading for themselves, choosing which topics to learn about and further exploring content on their own. No longer are they passive listeners. Contextual learning is seen as students visit sites that make use of concepts covered in courses. For example, visiting the NASA site allows student studying units on physics or astronomy or conditions on living in space unparalleled opportunities to see the concepts applied. This has the added benefit of increasing motivation. Critical thinking skills are built by requiring students to evaluate the validity of information found on web sites. Cognitive skills are enhanced by being forced to acquire research skills in the form of electronic search strategies (Bazillion & Braun; 1998; Owston, 1997; Allen, Stetcher & Yasskin, 1998). Other advantages are increased motivation and access to previously unavailable resources such as “fugitive” research literature (research either not accepted or not submitted to print-based peer-reviewed journals), e-mailing content area experts, or visiting on-line museums and organizations (Such as NASA). Many of these advantages are self-explanatory and often extolled, however less frequently are the Internet’s disadvantages made known.

Internet Disadvantages

Advantages notwithstanding, the Internet presents enough barriers to offer even the staunchest advocate some pause. From an instructional standpoint, the learner must be taught how to navigate within the site and how to get back to the site from external links, regardless of how well or poorly organized the site is. This step can not be omitted, or the learner will become frustrated (Jones & Okey, 1995). Secondly, the learner must be taught how to evaluate the instructional quality of the external web sites used in instruction, since there is no external review process monitoring the quality of posted information (Hall, 1997). Fortunately, there are several excellent sites which address this skill, alleviating the course designer of this task.
The visual quality of the site is critical, just as is the graphic design of a textbook or other print-based material (Hall, 1997; Jones & Okey, 1995). Yet, HTML, the language used to create web pages, was not originally conceived to be utilized as a graphic layout medium (Weinman & Weinman, 1998). While solutions (albeit clumsy ones) have been found for many design issues, the web is not conducive to this use and the end result is only as good as the web page creator’s multimedia skills. This is further compounded since the ultimate visual appearance is dependent on the browser settings controlling the user’s (i.e. student’s) computer (Weinman & Weinman, 1998). If a site makes extensive use of graphics and the student has set the computer to have graphics turned off when loading pages, the quality of the instruction becomes diminished. This requires extra work on the part of the site designer to convey instructions regarding needed settings on the computer. The learner may or may not know how to do this, therefore explicit instructions for this and any other “technical” procedures must be provided at the top of the web site as instructions for how to use the DE site.
Hardware is a further concern, since a DE course or other on-line instruction, to take advantage of the capabilities of the Internet, requires audio and video components (speakers, sound cards), high memory capacity and access via a service provider. Not all older computers have these items, and may or may not be upgradable nor economically feasible to do so. Different service providers charge differently for access. Additionally, the extensive use of graphics and audio increases the amount of time required to load a site (Hall, 1997). Thus, a learner may have to go elsewhere (library or university lab) to access a DE course in a timely fashion, eliminating the advantage of easy access which is one of the Internet’s frequently cited primary advantages (Owston, 1997).
Another barrier is the true cost of on-line instruction. Judith Boettcher (1998) indicates there is an average of eighteen hours of work required for every hour of on-line instructional material produced. Multiplying this by forty-five hours (the average number of contact hours for a three credit college course) yields 810 hours to move a course on-line. By the time effort related to securing copyright permissions (even assuming they can be obtained) and learning to teach in an on-line environment are factored in, the figure is closer to 1000 hours/course. Many instructors report sixty to eighty hour work weeks while a course is in transition (Boettcher, 1998). Once a course is on-line, there are the hidden costs of maintaining the site (time spent updating links and incorporating the latest technology “goodies” the DE student expects).

Despite the “technical” skills and difficulties required to produce on-line instruction, the actual administration of a DE course is even more difficult (Gray, 1998). Gray suggests a team including not only the requisite subject matter area and computer technical expertise, but representatives from the registrar, admissions, financial aid, instructional design, and bookstore sectors of the university. The ability of any course to assemble such a team is dependent on the university’s commitment to DE.

DE Learner Characteristics & Skills

To successfully complete a DE course, student must have high comfort with computer skills in general, and specifically be able to navigate within and across websites and evaluate the quality of external sites (Weinman & Weinman, 1998). Another critical skill is familiarity with using e-mail. Schwier (1998) indicates students should have high comfort with non-traditional strategies for learning. Allen and Stecher (1998) indicate students should be self-directed, have good problem-solving skills, have a good grade point average and have effective, well-established learning/cognitive strategies in place to compensate for the lack of a face-to-face learning environment. These are the same characteristics Wlodkowski (1993) sites as belonging to adult learners.

DE Instructor Skills

The DE instructor needs to be able to either produce DE instruction themselves, or find resources to have it done for him/her. Ideally, the DE educator has the technical skills to create web pages from scratch using HTML tags allowing the most flexibility for effective page design, hopefully can either write or a least incorporate JAVA scripts or is comfortable with using javascript language and applets, is comfortable capturing graphic images and formatting them for inclusion on web sites, and uses e-mail on a daily basis (Hall, 1997).
In addition to technical knowledge, the DE educator needs to have a strong understanding of instructional design or have access to software for instructional design. This is because components of a well designed instructional web site require a lot of systematic planning since there is no live instructor available to verbally provide directions (see question 2-2 for a fuller description of effective DE web site requirements). Furthermore, because of the much longer development time, time management skills are a critical asset. Finally, the DE educator must be willing to change his/her role from information deliverer to information facilitator. A personality style which allows them to easily adapt to unexpected changes and situations is a definite plus; anecdotal descriptions of DE attempts are full or “lessons learned” the hard way (Gray, 1998; Allen, Stecher & Yasskin, 1998)!

When Reality and Ideal Skills Don’t Match: Alternative Strategies

Since the ideal DE educator is apt to be a rare animal, some alternative approaches are necessary. As an alternative to the faculty member learning all the needed skills and doing all of their own development work, one solution is to find your own private web master. Mmmmhmmm. You bet--just check the yellow pages and prepare to pay someone handsomely. However, a viable alternative is to utilize instructional design support services available from educational technology staff/faculty. The University of Dayton has started a mentoring program, where faculty members team up with a student mentor who teaches the computer/technical skills to the faculty member (Case Study in Syllabus 12(4) Nov./Dec. 1998 issue).
If a mentoring program is not available, faculty may consider using a WYSIWYG (What You See Is What You Get) page editor such as HomePage, FrontPage, Pagemill, etc. This type of software application allows content to be inserted into a web page via drag and drop techniques similar to those used in a standard productivity suite such as Office 97. Additionally, many of these software packages provide templates for course design to facilitate creating instructional web pages (Boettcher, 1998).
Much less time-intensive than working alone is to team up with a colleague at another university interested in doing a  similar on-line course. With two individuals looking for and finding resources and providing skills, much more information than can be used for a single course is found, and a database of related content may be quickly built for future use. Lastly, many textbooks currently come with websites containing content related links and activities. Textbook publishers, for example, Prentice Hall and Allyn & Bacon, are also beginning to offer their services as web masters, creating highly linked, well designed instructional sites for use with textbooks they publish (Boettcher, 1998; Epstein, 1998).
The Internet offers great promise...but it also requires high commitment both on the part of faculty members and university administration. Judith Boettcher (1998) categorizes the transition from traditional to becoming a DE University as a series of four stages of gradually increasing incremental usage of DE techniques and tools: Stage 1: Getting Ready for the IT Journey; Stage 2: Additive Instructional Technology: Testing and Adding On; Stage 3: Integrated Instructional Technology; and Stage 4: Foundational Instructional Technology. Without an understanding of the advantages, disadvantages and nature of the barriers (both real and potential) to implementation, and typical “growing pains” of various stages of the DE process, it is difficult to generate action plans to realistically plan DE implementation on a large scale, cost-effective, time-effective basis.
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Question 7:

Dick and Carey (among others) makes a distinction between formative evaluation and summative evaluation of instruction.  In general, they include formative evaluation of instruction as part of the instructional development process whereas summative evaluation is seen as serving different purposes. In answer to this question, discuss the purposes of each of these forms of evaluation and when each should/would be used focusing on the purpose and procedures for each.

General Purposes of Formative and Summative Evaluation

While procedures of formative and summative evaluation may be similar or different, the timing and purposes of each are unique. Formative evaluation takes place during the course of instructional development, while summative evaluation occurs after the completion of the instructional development process. The overriding purpose of formative evaluation is to detect errors or clear up confusing/ambiguous instruction prior to widespread production, distribution, and implementation of instructional materials. The nature of the errors, number and type of evaluators used, and exact procedure(s) utilized varies depending on the specific phase of formative evaluation. The purpose of summative evaluation, on the other hand, is to provide decision makers with enough information on the quality of the instructional materials, both from the standpoint of learning effectiveness as well as feasibility of user implementation so that a “go/no go” decision can be made--i.e. would the materials be either adopted for use, or maintained for continuing use.

Formative Evaluation: Phases, Purposes and Procedures

Formative evaluation consists of three phases, each with a slightly different purpose and set of procedures. These phases, conducted sequentially are: 1)one-to-one, 2) small group, and 3) field trial. Evaluation is based on the strategies used for the five major components of instruction, defined by Dick and Carey (1996) as 1) preinstructional activities, (motivating learners, identifying prerequisite skills, and presenting objectives) 2) information presentation, (explanation of content) 3) learner participation (providing practice and feedback) 4) testing (when, how and using what format(s)) and 5) follow-through (enrichment and remediation activities).
One-to-One Evaluation: During one-to-one evaluation, the instructional designer’s purpose is to detect gross errors. These include mechanical items such as typographic errors, mislabeling of diagrams, confusing sequencing of content, ambiguous or “fuzzy” explanations of concepts, and missing content. Both members of the target audience and subject matter experts (SME’s) should be used for one-to-one evaluation, allowing the designer the input both from the novice and expert points of view. The key element in one-to-one evaluation is developing rapport with each learner, since learners are typically not used to critiquing materials. It is important to indicate to the learner that any mistakes made/confusion encountered is due to the fault of the materials, not the knowledge level of the learner.

The procedure is as follows: the designer sits down with three or more representative members of the target audience, one at a time, and indicates for the learner to work through the instruction and mark confusing items/passages. Learners should represent average ability, above average ability, and below average ability levels if possible. Periodically, the designer will stop the learner and ask him/her to explain why items have been marked. This is a highly interactive process. Thus, the designer gains valuable insight into what the learner is thinking as the instruction is being completed; this is similar to a “think-aloud” process. After the instruction has been completed and fully discussed for any corrections or additions, the designer may have the learner complete an attitude survey regarding the instructional materials. The procedure is the same when doing a one-to-one with a SME except that the designer need not use multiple numbers of SME’s. A single SME familiar with the target audience’s characteristics is usually sufficient.
Small Group Evaluation: Small group evaluation is designed to 1) determine the effectiveness of the changes suggested by the one-to-one evaluation and 2) further fine-tune the instruction prior to the field trial stage by seeing if the materials are capable of being used without the instructor being present. Small group evaluation uses between eight and twenty students from the target audience to work through the instruction. Once again, the designer explains that materials are in a developmental stage and for students to make marginal comments, circle unclear items/explanation, etc. All materials including tests are completed, however, the designer does not interact with students during the instruction unless the student is simply unable to continue due to confusion. At that point, the designer makes enough minimal comments to allow the learner to continue.
The role of the designer is that of observer--noting body language of the students. After completing the materials, the designer evaluates the change in pretest and posttest scores. These are used as a primary indicator for identifying where any remaining revision may need to occur. Optimally, the designer conducts a follow-up interview with the students to discuss issues of confusion in the instruction.
Field Trial: The final phase of formative evaluation, field trial, uses thirty of more students in the natural setting in which instruction takes place. The purposes are to determine 1) whether changes made based on small group evaluation are effective and 2) whether any implementation changes need be make--such as length of time needed, clarity of instructions to the teacher, etc. It further allows a final opportunity to identify and clarify any remaining inconsistencies in the instructional materials themselves. When implementing field trials, the instructional designer is not involved. The materials are implemented by the regular classroom teacher. The only difference between the field testing and a “normal” implementation is a possibly reduced emphasis on the amount of testing being done; only the most important entry skills and new information is tested.
These are the “typical” stages in formative evaluation. Recently, with the greater emphasis on authentic or performance assessment, some designers, including Dick and Carey, suggest that if it is possible to done, evaluation should be done within a performance context as opposed to an artificial paper and pencil or classroom environment. Performance assessment allows the instructional designer and teachers the opportunity to see how well the learner has transferred the learning to a real world application or to the job environment itself if learning is provided as a training workshop.
As an example, if the instruction addressed information on creating and using spreadsheets and the assessment involved using or fixing spreadsheets for a particular situation, the performance assessment context would assess whether the student was able to create, use and fix spreadsheets for their own situations, and ultimately whether the instruction aided the learner with using a different spreadsheet program. The problem with assessing within the performance context is that it frequently occurs later in time after the instruction, making it sometimes logistically impossible to implement.

Summative Evaluation

Summative evaluation consists of two phases as opposed to the three of formative evaluation. These phases are 1) expert judgment and 2) field trial. Expert judgment’s purpose is to assess the degree of alignment/congruency between an organization’s (i.e. school’s) instructional needs as determined by an organization’s needs assessment and the content of the instructional product (book, module, learning activity packet, etc.). The experts used for this phase are external to the instructional design of the material and are referred to as external evaluators. External evaluators have no stake in the materials and provide a more objective assessment of materials. The outcome of expert judgment is to select one or a few sets of promising instructional materials for use in a field trial.
Expert Judgment: Expert judgment procedures include the following steps (Dick and Carey, 1996, p. 323): 1) evaluating the congruence between the organization’s instructional needs and candidate instruction, 2) evaluating the completeness and accuracy of candidate instruction, 3) evaluating the instructional strategy contained in the candidate instruction, 4) evaluating the utility of the instruction, and 5) determining current users’ satisfaction with the instruction.
These steps are taken, at least to some degree, when a typical college instructor considers changing textbooks for a course. A need is identified through the creation of a new course or dissatisfaction with current materials used for an existing course. Review copies of instructional materials are sought, reviewed as to match between course content/objectives and instructional material. A determination of feasibility of use via quality and breadth of content, as well as provision/lack thereof of support materials, cost, and time needed for completion of exercises is made. The material is either adopted (at least for the following semester) for a field trial or rejected. Based on feedback from students and their own experiences with the material during the summative field trial, the material is retained for continued use, or the process begins anew.
Field Trial: During a summative field trial, the purpose is to determine how effective the materials are with the target audience; specifically this involves assessing the strengths and weaknesses of the instruction, determining the causes of each and formally documenting these strengths and weaknesses. Procedures used include two activities: 1) outcomes analysis and 2) management analysis. Outcomes analysis measures the impact of instruction on students’ skills, transfer of learning, and the impact of the organization (i.e. school) in terms of meeting its needs. Management analysis assesses the opinions of instructors/supervisors regarding the effectiveness of the materials in regard to the quality of students’ learning, ease of use, and cost of use.
For example, two new textbooks were adopted for CIET 3020 and CIET 4/5100 for Fall Ô98. Feedback from students in both courses indicate the content of the book is too shallow for the objectives of the course, and that for CIET 4/5100, it is hard to learn without sitting and performing each step of the tutorial. Furthermore, the visual format of the 4/5100 text is geared for a younger audience, frustrating the adult learner in these courses. Because of this, the current 4/5100 text is being replaced and expert judgment phase has been completed on two different potential textbooks for use (field trial) Spring Ô99. The following summary concisely presents the differences between formative and summative evaluation. This is  presented in Table 12-2 of Dick & Carey’s The Systematic Design of Instruction (4th ed.) (1996, p. 332):
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