The Three A’s of 21st Century Education
Tradition holds that the American educational system is responsible for teaching students the “Three R’s: readin’, ‘riting, and ‘rithmetic.” This goal was exemplary in an agricultural economy and acceptable in an industrial economy, but in the 21st century Information Age with a “knowledge economy”—where information is abundant and accessible—something more is required: The three A’s.  Access, Assessment and Application must supplant the three R’s as the goal of American education (Gateway, 2000). Students must be able to access the appropriate information amongst the abundant information available to them, they must be able to assess the reliability, accuracy and applicability of the information they locate and, finally, they must be able to apply that information in new ways to create something useful. The three A’s are summarized below:
Access – The ability to find information and data

Assess – The ability to discriminate between data that is reliable, accurate and applicable
                 and that which isn’t.
Apply –   The ability to use appropriate data to create something useful.

Accessing data requires mastery of traditional research techniques augmented by certain skills necessitated by the use of digital computing technologies. The techniques of inquiry learning lend themselves admirably to developing these skills (MacKenzie, 1999). The efficacy of these skills is determined largely by the background knowledge the researcher brings to the process. Leveraging the background knowledge of several persons—the more diverse the better—through collaboration will further increase the effectiveness of the research process. Background knowledge is developed through a combination of traditional techniques for teaching the three r’s, through judicious employment of constructivist environments and as a byproduct of practicing the skills required to learn how to successfully access information. 
Assessing data requires learning traditional analysis techniques—including the oft-neglected mastery of classical logic. Teaching techniques that have proven successful at developing the analytic ability of students will continue to be valuable when applied to the ever growing body of knowledge that the 21st century student has access to. More specialized skills, deriving from the use of digital computing technologies, must also be taught. As with accessing data, the depth and breadth of background knowledge possessed by the student will be useful during the assessment process and, as before, collaboration leverages the combined background knowledge of the collaborators to increase the effectiveness of the process.
Application of appropriate information to create something useful requires synthesis and creativity—both difficult skills to teach. However, research suggests that both synthetic thinking and creativity can be developed and enhanced by open-ended learning opportunities that incorporate both. In this regard, digital computing technologies—when used as creative tools—are invaluable. Because computers reduce or eliminate much of the process required to develop the craftsmanship necessary for certain creative tasks (film or sound editing and sculpture or oil painting, for instance) they allow students to focus on the creative aspects of open-ended projects. When used as a tool to produce—or create—something, research suggests that the use of computers yield superior results (Roberts, 2002). For certain types of projects, collaboration can contribute to the creative process in a positive way. 

A relatively unexplored element in this paradigm is the role of maturation.  For instance, at what age is it appropriate to use the computer as a tool? Research suggests that the most effective use of the computer as a tool occurs in middle school students, while certain uses of the computer can negatively impact learner achievement at younger ages (i.e. use of the computer by primary students for drill and practice in mathematics) (Wenglesey, 1998). 
While constructivist learning environments can lead to learning, it can be difficult to guarantee a given body of background knowledge using such techniques. Most basic skills are best learned through directed teaching and repeated practice, but constructivist learning and inquiry-based projects can enhance that knowledge and help build the skills required for the three A’s.
The foregoing suggests that educators of 21st century students should organize their educational plans around the following principles:
1. Build background knowledge using a combination of traditional teaching techniques
    and constructivist environments.
2.  Employ collaborative learning strategies and open-ended projects to develop creativity
     and synthetic thinking.

3. Teach specific skills for locating information via the Internet using inquiry learning
     techniques.

4.  Foster the use of digital computing technologies as a tool by assigning projects that
      require students to produce something using the computer and associated
      technologies.

5. Teach traditional logic skills, coupled with practice in assessing the validity of 
     information.
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