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Abstract  
What is the pinnacle product of integrating technology with educational instruction? There is no doubt that online instruction has allowed education to reach more students, where accessibility would not be possible without the availability of the Internet. However, the design of online instruction is becoming more and more complex as new evolving computer technologies can be integrated with instruction design theories which are evolving as well. In practice, the behaviorist domain, the cognitive dimension, and the constructive perspective in instruction design are the most researched and applied approaches by the curriculum and instruction designers (Seels, 1998). Effectively, learner-centered methodologies, in consideration of learning styles and multiple intelligence theory, are easier to follow, with the integration of computer and communication technologies (Ally, 2004; Donaldson, 2006; Warschauer, 2007). Harvard psychologist Gardner’s multiple intelligence theory can be a principle in curricula, as computers can easily simulate virtual worlds, and allow more effective and enjoyable learning for students of every learning style (Green & Tanner, 2005; McKenzie, 2004; Ornstein & Hunkins, 2004). This paper reviews educational theory literature related to online instructions and applications proven successful in the domain of technology integrated online instruction. 
Integration of Technology in Instruction Design

My favorite course as an undergraduate was instructed in a hybrid of traditional face-to-face format, in addition to computer assisted instruction portions where content was delivered through media, and assessment occurred through computer adaptive testing. Together, both types of delivery and interaction enhanced the instruction, in addition to adding enjoyment to the learning process. Decades later, with the Internet, and availability of distance education, more students of all ages and every walk of life can join school and have hope in gaining more knowledge, in gaining more skills, and in having a better life. However, can the teachers keep up with all the advanced technology tools available today? Can the instruction designers help teachers deliver technology integrated instruction? Which education curriculum theories work best with technology? Whether it is called computer assisted, online education, or distance education, both instruction designers and teachers need to gain awareness of their students’ way of living and exposures, in order to adapt their instruction and delivery. In the 21st century, people’s living styles have changed with the rapid technology evolution such as with cell phones and with laptops. In addition, accessing computers and the Internet have become the means for entertainment, communication, and shopping (Rudestam, 2004). I know many young people who went for entertainment and believed that watching a movie or playing an interactive video game was a learning experience, in addition to getting fun and entertainment. The current generation of prospective learners is looking for entertainment, multi-sensory information, and interactivity (Warschauer, 2007). They are not interested in rote memorization, or sitting in a classroom listening to a teacher reciting information to them. Therefore, we can project that getting new skills and new education using the computer and the internet, has become increasingly more popular than attending a brick and mortar school, especially for adults.  As a result of the evolution of life styles and the need for education, the teachers and the instruction designers need to team up, review, and adapt their instruction and delivery strategies.  Given that the 21st century generation is looking for interaction and cognitive challenges continuously, in order to attract students, new instruction in education need to provide multisensory stimulations and interesting challenges.
 Foundations for Instruction Design
Traditional Instruction


For traditional instruction, the instruction designer needs to consider the behaviorist perspective, in addition to the cognitive perspective, and the constructivist perspective (Ornstein & Hunkins, 2004; Seels, 1998). The behaviorist approach in instruction design relies on observable behavior; however, the cognitive approach was claimed and shifted to because not all behavior is observable (Seels, 1998). With the cognitive approach, learning depends on the processing capacity of the learner, the amount of effort, the depth of processing and existing knowledge (Ally, 2004). Ally believed that constructivism emerged in order to enable learning by observation, processing, and interpretation, then personalization. Ally described the behaviorist approach as learning the what of a concept, the cognitive approach is to learn the how and the constructive approach is to learn the why of the concept. Ally believed that the information map generation requires critical reflection on behalf of the instruction designer and is a method for externalizing the cognitive structure of learners. Ally added that to facilitate deeper processing, learners should be encouraged to generate their own information maps.  Ally added that the difficulty level of the material must match the cognitive level of the learner, so that the learner can both attend to and relate to the material. Links to both simpler and more complicated materials can be used to accommodate learners at different knowledge levels (Ally, 2004). Information should be chunked to prevent overload during processing in working memory (Miller, as cited by Ally, 2004). Information maps, linear, spider, or hierarchical can be built, as strategies that require learners to apply, analyze, synthesize, and evaluate, thus making the transfer to long term memory more effective (Ally, 2004). This leads to promotion of higher level learning. Students with different learning styles have different preferences for support. For example, assimilators learners prefer high instructor presence, while accommodators prefer low instructor presence (Ally, 2004). Ally defined concrete-experience learners as those who prefer specific examples in which they can be involved. They relate to peers and not to people in authority; they like group work and peer feedback, and they see the instructor as coach or helper. Therefore, these learners prefer support methods that allow them to interact with peers and obtain coaching from the instructor. Ally defined reflective-observation learners as those who like to observe carefully before taking any action, prefer that all the information be available for learning, see the instructor as the expert, and tend to avoid interaction with others. Ally defined abstract conceptualization learners as those who like to work more with things and symbols and less with people, like to work with theory, and like to conduct systematic analyses.  Last, Ally stated that active-experimentation learners are those who prefer to learn by doing practical projects and through group discussions. Therefore, information should be presented in different modes to accommodate individual differences in processing and to facilitate transfer to long-term memory. In other words, textual, verbal, and visual information should be presented to encourage interpretation and assimilation. In addition, the instructor should capture the learners’ attention at the start of the lesson and maintain it throughout the lesson (Ally, 2004). In other words, learning materials must include an activity at the start of the learning session to connect with the learners. Ally recommended designing for success by sequencing from simple to complex, or known to unknown, and use a competency-based approach where learners are given the opportunity to use different strategies to complete the lesson. 

Warschauer (2007) added that the instruction designer needs to be considerate of the 21st Century lifestyle, who is playing a multiplayer online game like “Subspace” with people from various countries, who is listening to MP3 songs, multi-tasking sending email, instant messaging, engaging in multiperson chatting, playing a prominent role, a supermoderator  called ‘ “Smod” in SubSpace’, enforcing  rules, watching for cheaters, and hosting events (Miller, 2002, as cited by Warschauer). The Subspace community provides contacts for his other forms of online communication: not paper, but screen, not one at a time, but multi-task, not reading contemplative, reflective but interactive and fast-pace (Warschauer). Warschauer named Millennials as a generation born after1982 who have grown up as native users of new digital technologies, therefore, their learning principles are embedded in the video games. In other words, new instruction design should cater to this generation’s lifestyles and learning styles.
Constructivism

The constructivist school of learning is defined as learners constructing personal knowledge from the learning experience (Donaldson & Knupfer, 2002). A major emphasis of constructivism is situated learning, which sees learning as contextual (Donaldson & Knupfer). Gagne and white (as cited by Donaldson & Knupfer) stated outcomes expressions and the nine events of instruction.  According to Donaldson & Knupfer, learning outcomes, the type of performance the learner is expected to show, were defined as follows:

1. Intellectual Skill- enables learners to do something that requires cognitive processing,

2.  Cognitive Strategy-skills by which learners exercise control over thinking and learning. These strategies help learners determine which intellectual skills to use and when to use them,
3. Verbal Information-something referred to as declarative knowledge because learners must be able to use language to declare or state an answer using a verbal form,
4. Motor Skill- involves the process of refining skills by doing something with the muscles of the body. For young children, this could be something like learning to write the letters of the alphabet or the numbers from one to ten, and
5. Attitude- motivation to make certain choices or decisions. Attitudes can be influenced in the instructional process so learners will shift their personal choices, such as developing a love of reading books or always trying to do their best. (p. 27)

In order to support these learning outcomes, Gagne (as cited by Donaldson & Knupfer, 2002) developed a hierarchy of external instructional events that emphasized things teachers should do to best promote the desired learning outcomes from the students. This hierarchy was referred to as the “Nine Events of Instruction” by Donaldson & Knupfer:
1. Gain the learner’s attention,

2. Inform the learner of the objective,

3. Stimulate recall of prerequisite information,
4. Present the stimulus material,

5. Provide guidance,

6. Elicit the desired performance,
7. Provide feedback to the learner about correctness of the response,
8. Assess the learner’s performance, and
9. Enhance retention and transfer of learning.(p. 28)

Given that with constructivism, meaning is not predetermined but is constructed by the learner, experientialism, relativism, semiotics, social interaction, and connectionism all influence the constructivist theory (Donaldson & Knupfer, 2002). The constructivist view of learning asserts that learners construct their own meaning from the information they acquire. The constructivist approach to instruction certainly differs from the traditional view which assumes a teacher can deliver knowledge to a learner. In other words, the emphasis redirects the focus away from the teacher and toward the student. The learners are strategic thinkers, are engaged, responsible for their own learning and seem to be energized by the excitement of inquiry and discovery (Donaldson & Knupfer). Constructivism supports Vygotsky’s belief that social interaction about ideas precedes internalization of those ideas. Having said that, when students experience and discover, teachers must become skilled in the techniques of questioning and responding (Donaldson & Knupfer). As an example, in constructivist learning environments, instruction should begin with the introduction of a problem (McKenzie, 2004), students must struggle to come to individual understanding that can be put to use in the particular context of solving that problem. In summary, as a constructivist approach, begin instruction with the introduction of a problem in order to set the situated context, teachers should use learning outcomes, use events of instruction to design learning activities, and use skilled techniques in questioning and responding.
Critical Thinking


Critical thinking skills are viewed as higher level, deeper thinking processes that lead to better understanding through logic, analyzing, inferring, judging, planning, and problem-solving (Donaldson & Knupfer, 2004). Critical thinking is seen as an extension of learning beyond rote memorization, repetition, regurgitation of facts (Paul, 1992, as cited by Donaldson & Knupfer). When teachers ask their students to justify answers and explain why they came to certain conclusions, critical thinking components are useful when used in combination with imagination, insight and intuition (Donaldson & Knupfer). It is a process by which we actively examine our thoughts in order to better understand content and make meaning of our world, which suggest an alliance with constructivist thinking (Donaldson & Knupfer). 
Educational Theory for Online Learning 
Online Learning


In online education, access collapses time and space and situated learning is facilitated, since learners can complete online courses while working on the job or in their own space, and can contextualize the learning (Ally, 2004). However, neither placing information on the Web nor linking to other digital resources on the Web constitutes online instruction (Caplan, 2004), but when learners use the Web to go through the sequence of instruction, to complete the learning activities, and to achieve learning outcomes and objectives (Ally, 2004). Professionals in the field recognized Computer Mediated Communication (CMC) as a powerful social constructivist learning tool because of its capability to support interaction and collaboration among diverse and dispersed students (Donaldson & Knupfer, 2002). In support of activities of self-check and exercises with feedback throughout a lesson, Caplan cited the American Association of Higher Education’s “Seven principles for good practice in undergraduate education”,  originally written for classroom instruction, then it was subsequently revised to include online educational practice, and is now widely accepted among post-secondary institutions. Caplan stated such principles as follows:

1. Encourage contacts between students and faculty,

2. Develop reciprocity and cooperation among students,

3. Use active learning techniques,

4. Give prompt feedback,

5. Emphasize time on task,

6. Communicate high expectations, and

7. Respect diverse talents and ways of learning. (p. 180)
Online Instruction, Currently

Two basic categories, with a large middle ground (Caplan, 2004) that are primarily text based (the text being delivered either online or by mailed hard copy), with computer-mediated enhancements; and courses that are designed specifically for the distributed Internet setting, and that merge several smaller educational components into a single course of study. These online components, which are becoming known as learning objects, include text; electronic mail, discussion boards, chat utilities, voice over Internet protocol, and instant messaging; synchronous audio; video clips; interactive activities, simulations, and games; self-grading exercises, quizzes, and examinations; and Web sites.  
Effective Online Teaching


Fox and Helford (1999, as cited by Caplan, 2004) listed several more suggestions specific to effective teaching online:
1. Develop tolerance for ambiguity (recognize that there may be no “right” answer to a given question, emphasize cognitive flexibility,
2. Use scaffolding principles like creating material that is slightly too difficult for the student, to encourage cognitive “stretch”,
3. Use problems that require students to understand and manipulate course content,
4. Create opportunities for high levels of interaction, both student-student and instructor-student, and
5. Integrate formative assessment throughout the course. (p. 182).
In terms of pedagogical proficiencies, Caplan stated that faculty should have the crucial skill of being creative in planning how to use technology in order to teach more effectively, and to inform of planning, to invest time, and to invest effort in gaining understanding of how the technology works. In addition, in terms of technological proficiencies, Caplan stated the following:

Faculty should make certain they understand basic internet functionality, bandwidth, and connection speed issues. Make certain that you have a basic understanding of how Web browser windows on different types of machines affect the appearance and functionality of your material. Roles in this group include project manager, copy editor, IT expert, HTML coder, media developer, instructional designer, graphic designer, administrative assistant, and, sometimes, copyright officer .(p. 184)
Online Instruction Design Roles
Caplan (2004) listed the members of an online instruction development team which consists of the Subject Matter Expert (SME), graphic designer, web developer, programmer, and the instructional designer. The SME must write the exercises, activities, and examinations needed to reinforce the new learning, identifying or creating textbooks, readings, and resources. According to Caplan, the SME has the following responsibilities:
1. ensuring a pedagogical “match” among the course objectives, content, exercises, examinations, and assignments, and 
2. identifying materials that require copyright clearance, and providing the instructional designer with the necessary information.(p. 188) 

Caplan stated that the instructional designer has the following responsibilities:

1. helps to make the SME aware of appropriate pedagogical strategies and options,
2. helps to determine, create, and adapt instructional resources,
3. provides advice on how best to present information,
4. writes statements of learning outcomes, 
5. sequences learning outcomes,
6. sequences activities,

7. evaluates instruction;

8. arranges technical production and services,
9. usually acts as project manager,
10. acts as editor, and
11. acts as Web developer. (p. 189).
For graphic designers, Caplan stated that:

 “Adobe Photoshop®” has been the “musthave” software tool for years. For those developing specifically for online delivery, Photoshop has added an adjunct application, called ImageReady® that formats images for the Web. Other applications that are becoming more important in the visual designer’s stable are those that create vector-based images (as opposed to bitmaps); examples include Adobe Illustrator® and Macromedia Freehand. Open-source code-based programming languages include Hypertext markup language (HTML), Java, Javascript, Perl, Extensible markup language (XML), PHP, and MySQL. Proprietary GUI Web-development software packages include Macromedia Dreamweaver®, Flash®, Director®, Authorware®, Microsoft .NET®, Visual Basic®, Adobe GoLive®, Photoshop®, and Illustrator® .(p. 192)
Designing Technology Integrated Online Instruction
Instructional technology is the theory and practice of design, development, utilization, management, and evaluation processes and resources for learning. In a review of educational reform, we read that, since technology is ubiquitous, the issue is not whether, but how we contend with it (Earle, 2004). Technology generates a glut of information, but it has no particular pedagogical wisdom—especially regarding new breakthroughs in cognitive science about how learners must construct their own meaning for deep understanding to occur. We should not be misled by the promises of evolving technologies. There is no one best medium; the medium is the means, not the end; and the medium is not the message (Earle, 2004). Snider (1999, as cited by Earle) reminds us that focusing exclusively on technology as a panacea for improving schools has been somewhat fruitless across decades of technological innovations. Earle stated that we must weave technology into the fabric of learning, or it was said before: Fit the computer to the curriculum, not the curriculum to the computer! Earle added that new technologies provide opportunities for creating learning environments that extend the possibilities of the “old” ways-but still useful- technologies- books; blackboards; and linear, one-way communication media, such as radio and television shows. But technologies do not guarantee effective learning. Inappropriate  uses of technology can hinder learning or if students spend most of the time picking fonts and colors for multimedia reports instead of planning, writing, and revising their ideas (Earle). Another ineffective use can be surfing the Internet without achieving the objective of learning.
Integrate the Technology to Support the Learning
Earle (2004) stated that new technologies alter “the things we think about, the things we think with and the arena in which thoughts develop”.  Donaldson & Knupfer  (2004) cited Bloom’s taxonomy where knowledge is the lowest level of cognition, followed by comprehension, application, analysis, and finally synthesis of information; therefore, as an application of the integration of technology in education, the online teachers should consider the kinds of activities that will engage their learners at the appropriate levels. In addition, another aspect of teaching is the “push” versus “pull” or demand driven teaching with the learners; Donaldson & Knupfer borrowed the terms from networking terminology where push technology readily elicits information overload because senders are responsible for sending messages, while with pull technology, the recipient requests what he or she wants to receive. Donaldson & Knupfer adapted the terms to educational contexts, where a push approach would consist of presenting learners with a large amount of material to digest, in the form of lectures, reading assignments, or both, and in contrast, the pull approach to communication allows education to be demand driven. To apply the pull approach, the instructor can easily provide hyperlinks and portals to relevant Web sites and Internet-based information and applications, responding to information pull by students as they perceive a need for it (Donaldson & Knupfer, 2004).

Student who simply must locate isolated facts on the Web do not enjoy the same high level, cognitive challenge as students who accomplish meaningful tasks within a problem-solving context. When a lesson requires students to solve a problem using information that they can only find on the web, then they are likely to use the Web productively. For example, if students must locate information, summarize key points, put the information in context, compare it to other information through analysis, and eventually draw conclusions by synthesizing the information, then the learning will have been extended to a higher level, and then, the learner is considered engaged (Earle, 2004). The focus on online learning activities found in distributed learning institutions is most compatible with a model of pedagogy that emphasizes, among other things, asynchronous small group discussions, collaborative problem solving, reflective inquiry, competency-based outcomes, and the facilitator role of the instructor, different learning styles and preferences (Earle, 2004).

Guiding principles for distance learning and teaching were published by the American Distance Education Consortium (1999) and were revised to four categories with 24 principles (American Distance Education Consortium, 2002, as cited by Seok, Simon, Meyen, Tillberg-Webb, &Poggio, 2008). Based on the categories, Seok and others believed that, not unlike traditional, the online educational information system, should be (a) a facilitator of constructive communications between information and the user, (b) user centered, (c) directed to the educational systems in the digital society where the information is the knowledge people work with, (d) an interchange between an individual’s knowledge construction and experience with others, (e) a collaborative knowledge building community, and (f) a facilitator of authentic research  (Seok & others).
New Teacher Role

In online instruction, the teacher’s role changed from provider of information to facilitator of learning. Successful technology integration depends on educator’s ability to meaningfully incorporate new pedagogical tools (Donaldson & Knupfer, 2004). Teachers move through at least three levels—confidence, competence, and creativity, in a process of gradualness as they progress from learner to adopter to leader; therefore, they utilize existing practices, then adapt to their own needs, and finally design their own integrated experiences (Earle, 2002).  Researchers believed that estrangement would occur, if instructors present knowledge in a linear format to learners who exist in an interactive and exploratory environment (Donaldson & Knupfer). Teachers should take on coaching and advisory roles, perhaps because students learn to use the technology much faster than the teacher (Donaldson & Knupfer). When the teacher assumes the role of facilitator, the student develop a greater sense of ownership in the process of instruction, and  begin to ask for more opportunities to play the role of peer tutor (Means and Olson, 1995, as cited by Rudestam, 2004). 
One Approach to Online

Acting roles and personalities as part of studying is often applied in instruction design, as in brick and mortar schools. However, in cyberspace, critics may be skeptical of the validity of such pedagogy. The Fielding Graduate Institute offered some online courses where the approach of constructing scenarios and acting roles by the online learners  helped in teaching complex problems solving, with each role defining a different perspective to a common dilemma; for example, students may act one role such as the therapist, the case manager, the supervisor, the patient, or the health care administrator wrestling with psychotherapy diagnoses and treatment plans within a managed care setting, or students might reflect the cultural background and values of differing ethnic groups trying to understand issues of psychopathology and the therapeutic relationship (Donaldson & Knupfer, 2002). Given that personas and role-plays is not new, Donaldson & Knupfer asserted that the asynchronous online environment has the advantage of allowing students to take more time to carefully reflect and formulate thoughtful responses. 
Practiced Content of Online Instruction in Consideration of MI Theory 

Multiple intelligences theory constitute how we take in and process information (Green & Tanner, 2005), which seems to relate very closely to the concept of learning styles. Green & Tanner planned e-activities (activities online) in teaching Writing online. Mishra & Koehler (2006) taught the teachers about technology using design activities.  Design activities were like teaching Writing- one approach through using tasks relating to more intelligence providing more variety, thus making courses more attractive and memorable. In addition, by explicitly presenting tasks that accommodate several intelligences, the teacher educator can serve as a model. Design required a balancing act between a wide range of factors that often work against each other such as features versus cost, ease of use versus advanced features, time to market versus product quality, etc (Mishra & Koehler). Design required the application of a wide range of knowledge, including algorithms, understanding of users, rules of thumb, scientific “facts”, and multidisciplinary connections. This inherent “complexity” of design is further complicated when we consider the design of an abstract artifact, such as an after-school program or an on-line course (Mishra & Kehler, 2003). Mishra & Koehler found that Vygotssky (1978) and Dewey (1934) emphasized the role of dialogue or interplay in learning- as the individual acts on the environment, the environment also acts upon the individual. Given that design activities can bring this interplay directly into focus, an example project design an online course make teachers learn more about the technology; the student teachers learned about many technologies during working on the design project, where there was no specific requirement of what technologies to learn, but what they learned was impressive which included operating digital cameras (still and video), using video and image editing software such as iVideo and Photoshop, conducting internet searches as well as uploading and downloading files, through ftp and other means, and design web pages using software such as Dreamweaver or FrontPage (Mishra & Koehler) . Green & Tanner (2005) listed the advantages of online instruction design for the eight types of intelligences in MI theory:
1. For an intrapersonal learner, online education (unlike a face-to-face classroom situation) provides more time to ponder individually about online discussions, to formulate written responses and to participate in their own time, 
2. Learners with a high interpersonal intelligence enjoy working in groups and gain energy from the interaction with others. The possibilities of using live chat rooms, sharing experiences and online group work appeal to these learners. They are also probably sensitive to online communication patterns and group dynamics,
3. Learners gifted in the linguistic intelligence are sensitive to the meaning of language and words. They thrive in an online course, since the basic components include a lot of reading and writing. They typically explore all corners of the online medium, following up links and reading many of the posted discussions,
4. Learners strong in the logical-mathematical intelligence are able to notice numerical or logical patterns. They enjoy statistical, factual input and often connect new input with what they have already learnt. They enjoy ranking or analytical tasks, 
5. Learners with a good musical intelligence have a keen ability to perceive, appreciate and produce rhythm, pitch and music. These learners especially appreciate video or audio input (perhaps of classroom situations or interviews) and tasks involving thinking about or using music, rhyme, or rap,
6. Learners with a powerful bodily-kinesthetic intelligence can express themselves physically and are skilled in sport. They enjoy physical manipulation tasks, such as dancing or acting something out; online instructors can think of incorporating tasks which involve movement or physical activity and reporting back to the course later, 

7. Learners with a keen visual-spatial intelligence have a three-dimensional relational sense, think in pictures and see visual relationships. They learn well with visual input (illustrations, video clips, charts, tables,etc.) and enjoy seeing photographs of fellow online participants. They like graphic tasks that require responses, such as making schemes or tables, and
8. Learners possessing a strong naturalist intelligence are able to organize and categorize the natural world. Useful tasks for them involve natural objects or thinking about or going into the natural world, which go beyond the confines of the virtual classroom. (p. 313)
Green & Tanner (2005) also believed that online courses tend to be heavily text-based and therefore would seem to appeal to learners who have a strong linguistic, visual-spatial, and/or logical-mathematical intelligence. Green & Tanner suggested activities which are various kinds of group work, journal writing, case studies, presentations, role-playing debates, online guests and virtual field trips. Green & Tanner recommended that the process should be geared towards engaging participants in active online learning that results in their achieving the outcomes that the instructor and the learners desire. Green and Tanner’s goal was to stimulate and motivate their adult learners online by developing e-tivities  based on the intelligences, for example:
1. Intrapersonal- Reflect in your journal on your own challenges in teaching writing,
2. Interpersonal -Organize with your group to have an online chat. Spend about half an hour chatting about your topic, which is process writing,
3. Linguistic -Write a review of a website on teaching writing (instructor provides) and share it in the discussion thread ‘Websites’,
4. Logical-mathematical- Read a list of different ways of reacting to your students’ writing; then rank them from most to least effective.
5. Musical- Write a rap related to teaching writing, or transforms a popular rhyme or song verse into one that focuses on learning to write.

6. Bodily-kinesthetic Download and cut out the cards related to giving feedback to learners on their writing tasks,
7. Visual-spatial -Watch this video/DVD of a teacher setting up a writing task. Write down what you think she does effectively and then share your thoughts about effective preparation for writing in the online discussion ‘pre-writing’, and
8. Naturalist -Design a communicative writing task for your own learners, using either an image or a real object from nature. (p. 315)

The authors in (Green & Tanner, 2005) found overall, participants reacted positively and creatively to the metaphors assignment, as evidenced by their comments in class and their anonymous remarks made in the end-of-course survey. By designing tasks which allow participants so much freedom, they choose tasks which help them to ‘flow’ (Csikszentmihalyi 1992, as cited by Green and Tanner) and therefore learn in a deeper way.  Mishra & Koehler (2006) described teaching the teachers and instruction designers learn about integrating technology in education using design type team projects, student teachers learned key concepts in information technology, such as internet protocols, file formats and structure, video compression technologies and others, but more important was their individual learning about subtleties and relationships between and among tools, actors, and contexts.  Therefore, technology was learned in the context of expressing educational idea and metaphors; for example, different metaphors were discussed for the “Teaching is ___” assignment (Mishra & Koehler). 

Learning Happens in a Range of Contexts


One of the most interesting consequences of the learning by design projects was that learning was no longer restricted to the classroom. The aspect of learning outside the classroom can be best seen in the journal postings (and responses) in the web site redesign course. Discussions on the listserv were wide ranging and engaging, and delved deeply into issues such as the aesthetics of design, or design and its relationships. Understanding technology is learning to use the right tool for the right job. Design, is necessarily and interplay between tools, artifacts, individuals, and contexts. Redesign an Educational web site - individual groups learned about QuickTime VR, JavaScript, Web-based databases, and a variety of site building and image manipulation tools. They did this by studying manuals, talking to each other, talking to the instructor, and seeking out other locally available experts (Mishra & Koehler 2006).

Learning Is an Active Process in Learn by Design


Student teachers came to the design class expecting to be consumers of technology. However, in these “learn by design” courses they were put in the role of generating knowledge, not just consuming it (Mishra & Koehler 2006). They had to come up with answers to questions and dilemmas that arose during the design process. Learning is also fun. Despite the fact that design was frustrating, it was also intensely motivating and fun. In the learning by design approach, the classrooms described all generated a buzz that has certain energy and mood that becomes part of the context. Learning becomes meaningful, fun, and enjoyable (Mishra & Koehler).

Technology Means Breakdowns


It is a reality, that technology, as much as it is fascinating and magical, it is also tiresome given the continuing evolution, therefore, it is not stable, but tends to break down often.  As part of teaching the online teachers, they need to learn how to deal with the breakdowns of technology. Mishra & Koehler (2006) told about their experiences in teaching online instruction through exercises involving team projects:

Opportunities to learn about technology breakdowns were plenty. For example, often, the video design teams faced minor bugs, major flaws, breakdowns with Adobe Premier. An online teacher and an instructional designer need to learn ways to work around technology bugs in order to complete their projects. Teachers in the web site redesign course faced innumerable problems due to incompatible software programs where work done by one teacher with Frontpage (for example) would not be accessible by another teacher with Dreamweaver, and when a perfectly designed web page would “vanish” when uploaded. Breakdowns were teachable moments allowing the instructors to talk about larger and bigger issues of file formats, hierarchical file structures, and client-server relationships. Discussions on file naming conventions become important when teachers are faced with the immediate problem of images not showing up on their web pages. The instructors were not immune of such breakdowns. These situations allowed the instructors to model appropriate responses-how to trouble shoot, how to work through a problem, when to ask for help and when to stop and fall back on another technology. (Mishra & Koehler, 2006, p. 1037)  
Further Classification of MI


MI is a useful tool for evaluating online, innovate, as a framework, useful developmental tool, learners take more responsibility for own learning, help learners engage and learn better. As online teacher training becomes more commonplace around the world, it will be all the more important to make connections within the virtual classroom and find ways to make the experience more real to everyone involved (Warschauer, 2007). McKenzie (McKenzie, 2004) presented further classification of MI. Analytic, Interactive, Introspective, and the Wheel of MI Domains serves as an organizer for understanding the fluid relationship of the intelligences. In planning a lesson, a teacher may wish to select one intelligence from each domain in order to provide for a well-balanced accommodation of the intelligences (McKenzie). To meet Gardner’s definition, technology must be flexible for all intelligences, be adaptable to multiple objectives, be transferable to different disciplines, be used in rich and varied contexts, offer real world applications. Hypermedia is software built on non-linear interrelationships among text and other elements. McKenzie added that problem solving tools, such as spreadsheets, can provide a means to students to generate hypotheses and test alternative solutions to problems. Spreadsheets are software applications that can store information, make calculations based on that information, and present the information and the results of those calculations. Changes made in one location in a spreadsheet automatically recalculate all of the affected values in other parts of the spreadsheet. This enables the user to become “a hypothesis tester (playing “what if” games) rather than merely a calculator (Jonassen, 1996, as cited by McKenzie, 2004). When students are using technology as a tool or a support for communicating with others, they are in an active role rather than the passive role of recipient of information transmitted by a teacher, textbook, or broadcast. The student is actively making choices about how to generate, obtain, manipulate, or display information Spreadsheets “help users make decisions about what actions to take if a particular set of conditions evolves (McKenzie). To encourage the construction of knowledge, teachers should provide opportunities for reflection (McKenzie).

Issues and Barriers


The issues and barriers to the development of online instructions are teachers accountability, complexity for applications of instruction, and the resistance to change (Rudestam, 2004; Ornstein. & Hunkins, 2004). Professional development and teacher preparation programs have not caught up with the needs of teachers in learning the skills necessary for using technology to support constructivist learning environments. Students live in an Information Age in which geographic mobility, intellectual flexibility, and the synthesis of work and learning are the norms in the workplace (Rudestam, 2004). Professional development about constructivist learning environments, technology, and the interplay between the two is needed as well. An essential component often missing from most technology implementation efforts is professional development that helps teachers “think about how technology can support one’s own instructional goals and learn how to orchestrate a class in which students are doing challenging projects, portions of which are technology based” (Rudestam). Other constraints and barriers to the development of online instruction were listed by Ornstein and Hunkins, (2004) such as access difficulty to hardware and to software as well as technical tools in general, time for time for planning, personal exploration, online access, technical support, training, resistance, passivity, and old traditions of teaching.
Conclusion 
Online instruction is the pinnacle product of integrating technology with educational instruction theories and practices. The design of online instruction is becoming more complex as new evolving computer technologies can be integrated with instruction design theories which are evolving as well. The constructive approaches to instruction design is the most researched and applied by the curriculum instruction designers, given the diversity of learner, their backgrounds, and the diversity of learning styles. Learner-centered methodologies, in consideration of learning styles, are easier to follow, with the computer and communication technologies, continuously improving in performance, interfaces, and speed. The consideration for Gardner’s multiple intelligence theory in instruction design is more possible on one hand with new computer and communication technologies, but on the other hand, more challenging as the technologies available are constantly changing. 
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