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Abstract
Instructional design is a systematic process that contains many interrelated principles.  Each principle in the process directly impacts at least one other principle within the design process.  Due to the congruent nature of the process, any misstep in the process can result in ineffective instruction.  This paper explores how the underlying principles of instructional design concepts relate to the decisions made based on the analysis and the design that results from the synthesis of the collected data.  
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Instructional Design: Bridging Analysis and Synthesis 
While Aligning Principles with Process


Instructional design is a systematic process comprised of many stages and concepts.  Each concept within the various stages of the process has underlying principles that directly impact design results. All principles involved work in relationship with other principles in order to produce an effective design for the intended instruction.  The concepts found in the instructional design process are as follows: needs, learning context, learner characteristics, goals, objectives, assessment, instructional strategies, and delivery strategies.  Since each principle directly affects other principles, it is important that all are considered and decision points about them are made in a certain order, which is determined by the project cycle.  The project cycle consists of five main stages which are analysis, design, development and testing, implementation, and evaluation.  In order to complete these stages, certain steps within each stage must be taken.  This paper explores how the underlying principles of instructional design concepts relate to the decisions made based on the analysis and the design that results from the synthesis of the collected data.  

According to Smith and Ragan (2005), learning needs drive instruction and is an underlying principle of the needs concept (p. 356).  Determining the need for new instruction is an important part of the process.  Smith and Ragan (2005) contended that it is the basis for helping designers determine if new instruction needs created, “Designers often conduct a needs assessment to find out whether instruction should be designed” (p. 43).  In Dunlap’s (2007) case study, the results of the needs assessment helped Malcolm, the instructional designer, determine that there was in fact a need for new instruction to be designed because Malcolm was able to conclude from the assessment that if the current instruction was valid, then the consortium would not have made a statewide request for new instruction programs, “If the current program were already ‘preparing tomorrow’s technology professionals’, there would be no need for the PTTP initiative” (p. 100).  The result of Malcolm’s decision to design new instruction based on the needs assessment was a new program proposal for the initiative.  

Learning context is a concept that relates to the learning environment.  A key principle of this concept is that all instruction must be shaped to fit the learning environment (Smith & Ragan, 2005, p. 356).  Context, however, is not just a place.  Context includes not only the physical realities within which learning takes place, but also the temporal and social environment this is a part of the learning process itself (Richey & Tessmer, 1995).  It is important for designers to understand what learning context exists when designing instruction, “Many scholars in the study of instruction and learning consider the contextual matters absolutely central, focusing their attention upon ‘the mind in real-world contexts.’ (Duffy, 2004, p. 13)” (Smith and Ragan, 2005, p. 43).  In Dunlap’s (2007) case study the delivery method will be online, so the learning context will not have a physical structure common to all learners.  However, the courses materials themselves will be common to all learners.  Since there are many different learning styles, there should be multiple ways to interact with the same content.  Designers also have an ethical responsibility to ensure that the instruction they design is accessible to all learners.  Lin (2007)  reminded readers of the importance of ensuring learner accessibility when he wrote, “It is clear that providing equal learning opportunities to people with disabilities is imperative” (p. 415). In addition, the absence of scheduled classes creates a situation where learners are on their own.  One way to accommodate this situation would be to ensure that learners have a way to communicate with other learners and to encourage learners to use their peers for morale support and assistance with their assignments. 
The learner characteristics concept is one that simply acknowledges that learners have both shared and varied characteristics: 


Mainstream learning theory is built on upon the study of likenesses among people

 as learners, and this knowledge is fundamental to instructional psychology and,

 consequently, to instructional design. The critical thing to remember at this point

 is that we have knowledge of both differences and similarities among learners, 

and that both of these kinds of knowledge are helpful to designers. (Smith and 

Ragan, 2005, p. 59)
 In Dunlap’s (2007) case study, the type of learners that Malcolm would be designing instruction for could range widely in age, interests, gender, community values, and ethnicities since the program is online and may interests both learners wanting to obtain a computer and those only wanting to update their skills, “Given this structure, people could take all four online certificates and apply them to the bachelor of science degree program in computer science, or people not interested in a degree and just needing to update their knowledge and skills could take one certificate or a subset of certificates” (p. 98).  Knowing that the potential for a wide array of learner characteristics, especially involving socioeconomic and demographic characteristics, it would be important to include course materials that appeal to the diversity of learners and also to ensure that learners understand the course concepts, “For instance, knowledge about the learners’ socioeconomic and ethnic background and regional location may help the designer to determine their interests and, consequently, select examples and contexts that make instruction relevant and interesting” (Smith and Ragan, 2005, p. 70).  Designers with an awareness of their particular learners’ characteristics can make choices in their design based on that knowledge which is obtained through conducting learner characteristic assessments.  Interestingly enough, Dunlap’s (2007) case study contains a dated image of two males, both possibly Caucasian, working as programmers. (p. 108).  Learners who overlook the small print under the image that is clearly included to portray the computer and not the programmers, might feel excluded or offended.

A key principle of the concept of goals is that the more precisely learning goal(s) are identified the more likely the goals will be attained, “Learning goals are statements of purpose or intention, what learners should be able to do at the conclusion of instruction.  These goals can be lesson goals, unit goals, or course goals” (Smith and Ragan, 2005, p 77).  At this point in the process the designer has already looked at the learning environment and the learners, is now actually looking at that the learners actually need to learn, which was determined during the needs assessment.  As mentioned previously, in Dunlap’s case study Malcolm determined that new instruction was needed because no instruction currently existed that addressed the requirements of the consortium. In Dunlap’s (2007) scenario, the proposals must both prepare IT professionals and be relevant to the workplace, “To be competitive, the project must provide clear evidence that the new curriculum responds to changes in industry standards.  New curriculum must prepare students for the IT industry, and learning activities must be relevant to the IT workplace” (p. 105). Goals for instruction in this case study need to contain learning activities relevant to the workplace and that also result in learners being prepared for the IT industry. Since many IT related activities are procedural, so outcomes or learning goals are often procedural in nature, “Training in vocational, business, military, and industrial settings often includes outcomes that are procedures, teaching learners how to do certain portions of their jobs” (Smith and Ragan, 2005, p. 81).  While many technologies offer ways to make procedures and other learning content more exciting, Fabry (2009) cautions designers about making the instruction too distracting and thus confusing the learner, “Koszalka and Ganesan (2004) acknowledged that CMSs used in the development of online classes can distract the developer from aligning information, instruction, and learning to course goals and objectives.  The multiple features and tools are enticing to use, but they do not equate to good design” (p. 254).  Designers must stay focused on keeping all stages aligned and relevant in order to produce effective instruction.

Objectives are the steps learners complete in order to complete the learning goal.   According to Smith and Ragan (2005), a key principle of well-written objectives is that they contain a description of the task, conditions in which the task will be completed, and the level of accuracy at which the task must be completed (p. 97).  Dunlap’s (2007) case study does not provide the objectives that learners will complete, but it does provide a series of steps that learners must do in order to complete the assignment (p. 107-108).  Shank (2005) pointed out the having well written objectives would not only provide better instruction, but it would also lay the foundation for the learner assessment, “Well-written objectives make needed assessments, content, and activities obvious, so putting the effort to them first often saves time and rework (as well as other hassles)” (p. 4).  Since the objectives will help design the assessment too, it is beneficial to designers to write them as effectively as possible.

Assessment is the part of the instructional design process where those facilitating the instruction can determine if the learner has succeeded.  Its key principle is that it is guided by the goals of instruction (Smith & Ragan, 2005, p. 105).  Dunlap’s (2007) case study does not include the actual assessment.  However, assessment is an integral part of the instructional design process.  According to Van Gog, Sluijsmans, Joosten-ten Brinke, and Prins (2008), an effective assessment will line up with the instruction, “It follows logically from the above, that in order to be successful, instruction and assessment should be aligned (Arter 1996; Biggs 1996, Dochy and McDowell 1997), that is, learners should be able to practice the kinds of tasks that they will be summatively assessed on, because understanding performance criteria will not help much if the tasks to be performed are not aligned with those during instruction” (p. 313).  Were Dunlap to include an assessment in her case study, she would want to ensure that the learning goals line up with the assessment.  

Instructional strategies are the strategies used to facilitate learning.  Two categories of instructional strategies include organizational and delivery strategies.  According to Smith and Ragan (2005), organizational strategies deal with the organization of the instruction and delivery strategies focus on what medium will be used to deliver the instruction and learner groupings, “Organizational strategy characteristics refer to how instruction will be sequenced, what particular content will be presented, and how this contented will be presented. Delivery strategy characteristics deal with what instructional medium will be used and how learners will be grouped” (p. 128).  The  key principle of instructional strategies is that they can be more generative or more supplantive depending on the task, context, and learners (Smith & Ragan, 2005, p. 128).  This principle is particularly important for the instructional designer in Dunlap’s case study because he is going to have learners with no knowledge or skills, some knowledge and some skills, extensive knowledge and skills, and still others with outdated knowledge or skills.  Online games and videos often include features like skill or knowledge levels which allow those interacting with them to choose the level they desire.  The key principle of delivery strategies is that the focus is on how the instruction will be delivered and how learners will be grouped (Smith & Ragan, 2005, p. 128).  In Dunlap’s case study since the program is online, instructional materials will need to be able to be delivered online.  The case study as currently written does not identify any specific groupings, so the delivery would be to individual computers, if not to individual learners unless the learners themselves plan their own groupings.  Yang, Wang, Shen, and Han (2007) contend that a more collaborative approach would enhance student engagement and learning, “Teacher-centered lecturing also dominates the online teaching and unavoidably results in learners’ lack of interaction and collaboration with others. With the rapid growth of e-, online, and mobile learning in China, it is time to challenge the current pedagogy and to highlight the importance of supportive learning communities” (p. 132).  Since Craiger University’s program will be online, it would be beneficial for the designer to consider creating online learning communities in the design of the program.

Effective instructional design is the result of completing the stages within the instructional design process combined with careful consideration of the key principles behind the instructional design concepts.  It is important for designers to not only complete the instructional design process, but also to carefully weigh decisions they make during the process, since all of the concepts are interrelated.  Comparing the decisions made about each of the key concepts with each other during the process can help save time and money be making sure the instruction is aligned while it is being created versus after it has been developed or even implemented.  
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