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Query One

Designing Dynamic Online Instructional

and Learning Systems

Greek philosophers admonished their students to “know thyself,” and among Polonius’ long list of advice given to Laertes in Shakespeare’s Hamlet is the well-known saying, “to thine own self be true” (Ham. 1.3 82).  In order for students to become self-directed learners, they must be able to follow this type of advice, and think about and understand how they learn and then apply that understanding to a systematic learning process.  Strategies for organization, goal setting, learning progress, feedback, metacognition, motivation and self-efficacy must be taken into account in order for a self-regulated learning system to be successful (Zimmerman, 2002).

Every learner learns in his or her own unique way, but certain principles are common to learning psychology, regardless of preferred learning style.  Research has also shown that metacognitive abilities are important in that effective learners identify their limitations and seek out ways to address them (Lin, 2001).  To these ends, I will describe the strategies that I have found useful in my own self-directed learning experiences and what an ideal system for self-regulated learning would look like.

Learning On My Own

Much of the learning I have undertaken in my life has been self-directed.  From cross-stitch and fly-tying in my younger days to computer assembly and web design more recently, I have continually sought out interesting topics with the intent of teaching myself something new.  Sometimes the motivation was purely curiosity, but often the driving force was to extend my knowledge of a subject related to my current work and studies.  I was motivated to improve a skill I had already acquired or to develop new skills tangential to my existing skill set, which aligns with the relevance aspect of Keller’s ARCS model (Keller & Suzuki, 1988).

This process could also be described as a type of “self-scaffolding”.  Scaffolded instruction is typically led by an instructor, who provides enough assistance to learners so that they can achieve difficult tasks, and then less assistance as they develop mastery of the subject matter (Larkin, 2002).  Since a self-directed learner, according to assumptions in andragogy, will direct their own learning, they will manage their own assistance levels by seeking out support material to assist in their learning efforts (Merriam, 2001).

Content

The most critical aspect of self-directed learning for me has been content, since it dictates how well you learn a subject.  Almost all of my self-teaching endeavors have centered on books, even with the advent of the Internet.  Part of this preference resides in the tactile and concrete as well as the usually very accurate nature of printed material as opposed to online content.  However, I do find myself turning to online sources more often than I used to for one main reason: opportunities for incidental learning.

This can be more a curse than a blessing if learners are not well focused on the task, but the ability to quickly find associated content that supports existing learning efforts or provides avenues for new learning is a strong advantage of online media over print (Clark, 1999).  Learners who have achieved self-regulation will not stumble here, since they tend to monitor their behavior, keeping in mind their goals and considering their effectiveness in attaining them.  This promotes self-satisfaction as well as motivation to improve learning methods, which leads to further goal attainment effectiveness (Zimmerman, 2002).

Organization

One of the most difficult parts of learning new subject matter can be developing a grasp on the major concepts and making the individual subtopics fit together in a cohesive and comprehensible manner.  Many times, interrelationships need to be concretely and clearly described or drawn out in order for a new learner to become aware of their existence and how to leverage them in learning and application of the topic (Fleming & Levie, 1993).

I have recently turned to wikis for helping with this organizational and concept mapping issue.  One of the strengths of wikis is the fact that they are quickly and easily editable, and that interlinking between pages is very simple.  There are also multiple modalities of “wikiing”: online and offline.  Most wikis are online communities, but the nature of the Web can limit their application to content organization.  Offline wikis, such as VooooPad by Flying Meat Software, allow you to have a desktop wiki with links to commonly used files on your computer that relate to any topic you wish.  However, offline wikis suffer from the fact that your content is tied to a single machine.

A combination of the strengths of online wikis (i.e. accessible anywhere) and those of offline wikis (i.e. interlinking of any kind of file) could become part of an overall self-directed learning strategy if appropriately integrated.

Practice

Another large factor in my success with self-regulated learning is the ability to practice new skills in a low stakes, pressure-free environment, giving me adequate time to internalize new information and to develop the skills necessary to perform the task competently (Clark & Mayer, 2003).

Part of what makes self-directed learning enjoyable is that the learner can proceed at their own pace, spending extra time on interesting or difficult content and glossing over familiar topics.  This leads to a positive self-theory in regards to the learner’s control of the subject matter, which, in turn, increases motivation (Dweck, 1999).

Confidence and Goals

Confidence has always been the final piece of my self-directed learning strategy.  Based on prior experience with self-directed learning, as well as classroom learning, I know that I will be able to satisfactorily complete a course of learning.  This confidence stems from an understanding of what I am capable of achieving and in the setting of appropriate goals, in addition to a positive belief in my intellectual capabilities.  Studies have shown that these traits lead to positive academic outcomes (Schunk, 2001; Dweck, 1999; Bandura, Barbaranelli, Caprara & Pastorelli, 1996).

The successful completion of goals and interest in acquiring new knowledge also points to applications of Csikszentmihalyi’s flow theory (1987).  My comfort with the material and enjoyment of the learning process are complimented by the challenge of learning the new content, resulting in a motivating learning experience.

Self-Directed Learning System

In order to develop a learning system that suits the needs of the self-directed learner one must first decide on the requirements that such a system would have to have in order to fulfill the learner’s critical needs.  Based on personal experience, these are the requirements necessary for making such a system a success, in order of priority from highest to lowest:

· ultra-portable computing with full-featured input/output capabilities

· anytime, anywhere wireless access to the Internet at broadband speed

· strong organizational capabilities

· opportunities for practice with new content and performance feedback

· intrinsic motivators and confidence building

Portable computing has the potential to allow a user the opportunity for rich interactive experiences regardless of location.  Most ultra-portable computing today is hampered by inconvenient input devices (e.g. stylus input, miniature keyboards) and small displays that limit the amount of workspace available to the user.  Current efforts on voice recognition and head-mounted displays may solve these issues in the near future.  A portable computer is also not as useful if there is no way you can gather new information as the need arises.  Satellite Internet and ground-based wireless antennas are more common now and will probably begin to fill this need soon.

An ideal self-directed learning system also needs to be able to organize the learning content effectively.  If content is not easily accessible and categorizable, it will not be used (Fleming & Levie, 1993).  Likewise, if the content is not used often enough in practice settings, it will not be learned (Clark & Mayer, 2003).  In addition to providing opportunities for practice, the system would also need to “know” enough about the content to be able to provide you feedback on your progress, providing a virtual coach (Clark & Mayer, 2003).

With all that in place, the device would be easy to use and would provide adequate content for learning.  As long as the content was self-selected and relevant to a learner’s needs, there would be intrinsic motivation to pursue the learning outcome and progress checks along the way could be used to support confidence building with the subject matter and to indicate progress towards goals (Keller & Suzuki, 1987; Malone & Lepper, 1988).

System Analysis

A system designed around the hardware and software capabilities described above could provide a compelling user experience.  Closer inspection of key aspects of the design, such as interface, feature set and underlying structure, is warranted at this point, to give a more concrete description of how such a system would work in a typical use session.

Interface

Assuming the head-mounted display and voice recognition technologies discussed earlier have come into general use, a user interface for the system can be conceptualized that takes advantage of those systems.  Ideally, the head-mounted display unit itself would be the entire computer, thus reducing bulk and inconvenience of multiple units, wires and connections.  The system would have headphones for audio output and a microphone for accepting voice commands.

Once the learner dons and activates the system, they would be presented with a simple menu of three options:

· Resume – returns the user to the activity they exited from in their previous session

· Modules – takes the user to a section for managing and accessing their various subjects

· Exit – de-activates the system

The Resume option would give the user quick access to where they last left off, eliminating the need for further navigation.  The bulk of the interface lies within the Modules section.  Upon entering this section, the user will be presented with a list of current learning modules they have created, if any exist, and the option to create a new module.  If they investigate a pre-existing module, they will have menu items for activities and managing the module itself.  The basic menu structure would look something like the following, with all menu options available at all times.

· Activities

· Learn

· Do

· Feedback

· Organize

· Collect

· Plan

The Activities section would divide learning content into sections for instruction (Learn) and for practice (Do).  The Learn section would contain content relative to the topic that had been gathered online, and the Do section would allow the user to practice applying the learning content in hands-on exercises and performance assessments.  After completing an exercise or assessment, the user would be automatically taken to the Feedback section.

The Feedback section would be based on the virtual coach concept discussed in the system description section.  The system would know enough about the content being learned to be able to give relevant feedback as to the learner’s performance.  This section would also archive previous feedback given and chart the learner’s progress with the content in the form of charts depicting improvement on exercises and assessments, percent of content material mastered, and progress towards the final goal.

Organizing the learning content in a system such as this is critical to ensuring that learning can take place and that valuable feedback can be given.  The Collect section would allow the user to manually gather online content via a web browser and to direct the system to automatically gather content for the user to review and then comment on and interlink pages and documents in a wiki-like format, adding further organizational structure.  The Plan section would be where the user can specify order of sub-topics to be learned within the subject and where they would set learning goals, intermediate and long-term, for themselves. 

Typical Use Session

A typical use session would begin with the user resuming the module on web development where they left off and reading a web page or PDF they had found that had information about the web page design.  Once finished with that, they would go into the Collect section of the module to search for more content and to see if anything new had been found by the system, and if so, they would evaluate it to see if it would be valuable.

From there, they might proceed to the Do section and practice some skills related to the topic, such as writing HTML to create a web page layout, or assessing the usability of a sample page.  Upon successfully completing the task, they would receive immediate feedback as to their performance.  The web page layout they had built could be submitted to the W3C’s online HTML validator to see if it complied with specifications.

Once the feedback was done and confirmed that the task was completed successfully, the system would notify the user of their progress, indicating that they had achieved an intermediate goal and would take them to the Plan section where they could see their overall progress towards their final goal.  Based on their performance, the user could adjust their intermediate and long-term goals, update the Plan section, and then exit the system.

Features

The usefulness of such a system hinges on several key features: ease of content gathering (manually and automatically), progress monitoring, performance feedback and organization.  Standard web browsing should be a given on this system, but by taking advantage of new kinds of web content, like XML-based RSS and RDF feeds.  The system can monitor sites for new content while the learner is working on other tasks and then notify them of new content, saving them the time and effort of manually browsing pages for new content.

The system also has to have the ability to monitor the user’s progress and notify them of upcoming deadlines, milestone and goal achievement as well as motivate them if they are falling short of expectations.  Performance feedback is also crucial for assessing competence, instilling confidence and improving sense of self-efficacy (Malone & Lepper, 1987; Bandura et al., 1996).

Lastly, the organizational features of the system assist the user with managing the content that the instruction requires, as well as deadlines and goals.  This reduces the amount of cognitive resources the user must devote to the structure of the learning, allowing them to more effectively focus on the content itself (Parkin, 2000).

Structure

A system very much like the one discussed above could be assembled today based on several underlying structures.    XML-based content, such as the RSS feeds mentioned in the features, and SCORM compliant media are two examples of today’s technologies that can support the framework around which a system that gathers, stores and organizes content could be designed.  News reader software that is available today, such as NetNewsWire by Ranchero Software, can monitor websites for updates and notify the user when there is new content.

Personal wikis, such as VoodooPad, or desktop databases like FileMakerPro and Access are already common, and the next generation of computer operating systems will most have filesystems based on relational databases (WinFS) or metadata that allows complex relationships between files on your computer to be leveraged for file organization and retrieval.

New technologies combined with existing knowledge of human cognition, learning styles and motivational factors can lead to educational opportunities never before considered.  Self-directed learning may someday become the norm for students of all ages, but for now, it appears as if adult learners are poised to take immediate advantage of these new paradigms.
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