
Distance education has evolved into many forms as a result of technology advancements.  While different mediums such as videos, printed materials, and audio tools may be utilized, computer applications are the predominant source for instruction.  Computer-assisted instruction, computer-managed instruction, and computer-mediated instruction (CMI) are all possibilities as a means for education to occur whether students are in a physical classroom or physically separated from the instructor.  Many issues must be considered for distance learning of an algebra mathematics course at the secondary school level.  Administrators, teachers, and students have different needs to fulfill; their roles are unique in how to attain the diverse objectives applicable to their position.  What must be accomplished is to continue to discover our best teaching practices in any academic venue so that the delivery of education is sound (Watts, 2003).  

To ensure a sound education, it is first necessary to determine if the design of the course in a computer-mediated instruction setting employs instructional principles with current learning theory applications.  Cassarino (2002) states that currently an established set of principles have not yet been developed for online learning.  If this is indeed true, then course design will be difficult.  What is known, however, is that design must include “cognitive processing of information, learning tasks, the learner, and ultimately, an instructional system as a tool” (Cassarino,2003, p. 456).


From this cognitive perspective, design guidelines suggest a learner will process three metacognitive questions for the information presented:  what is it, how do I use it, and what do I know?  To determine what it is a student should access information that is not overwhelming and be aware of their individual progress.  The how do I use question is answered with guided searches and navigational tools.  What is known should show the content covered and allow for self-evaluation.  This type of online learning will address cognitive overhead and limitations information processing by humans (Cassarino).

A general shift in education has been from direct to constructivist learning.   Computer-mediated instruction as the delivery means for instruction can furnish more choices for content, access, and practice while addressing student diversity and learning styles (Watts).  For a positive educational experience, learners are proactive, independent, and responsible.  Students who need more structure, feedback, and are unable to be self-reliant may have a negative view of constructivist learning (Howland & Moore,2002).  

Constructivist strategies for a positive outcome incorporate self management, motivation, finding answers independently, and better retention because of an individual’s involvement for seeking answers.  Students will be able to discover the relationships of concepts with the use of discussion boards, e-mail, and collaborative projects.  On the opposite side, students may feel hindered without feedback and may feel teachers are less responsible and involved (Howland & Moore).  

Thus, it is the teacher who has an enormous responsibility for the success of a distance learning course.  To achieve success, it is extremely important to have knowledge of the components for quality online teaching.  It is necessary to consider standards, curriculum, assessment, available resources, and their personal teaching style (Assessing Online).  Current standards developed for traditional classrooms may not transfer to online learning; these standards were not developed for implementation into a CMI setting.  The challenge faced by educators is to use technology that will build information age skills and understanding while incorporating the outcomes the standards expect.


The curriculum, whether in a physical or virtual classroom, should align to the standards and contain preparation for state and national standardized testing.  Important curriculum issues for online courses are:   incorporating challenging, relevant lessons, supporting current learning theory research, providing 21st century skills, active engagement, student reflection, and authentic assessment (Assessing Online).  Upon successful completion of the course, students will demonstrate skills, understanding, and mastery through assessment   Teacher evaluation of outcomes is done with fairness by setting and maintaining the same standards for all.

Secondary school students who enroll in online courses face other concerns for a rewarding educational experience beyond mastery of the curriculum.  “Online courses must address the unique social, educational, and emotional needs of high school students” (Assessing Online, ¶ 3).  Distance learning, with the absence of face-to-face interaction, is a communication challenge that has ramifications with both the information and emotional matters.

If the lesson is not understood, there is no immediate availability for assistance.  The instructor is seen as inaccessible; students feel isolated and can become anxious.  A five minute traditional classroom discussion could take several days of asynchronous communication.  A possible solution to prevention of isolation could be to arrange online meeting in chatrooms (Benson, 2004).

            Combining synchronous and asynchronous delivery is important for effective communication in a distance learning environment.  In addition to reducing isolation, synchronous communication has other advantages.  Encouraging motivation, providing quick feedback, and keeping up to date with the course requirements will be benefits for students. Asynchronous communication has flexibility, cost effectiveness, and learning is facilitated in any time or place (Berge, 2000).  Students generally have a higher level of learning when there is more interaction with instructors and classmates either in a physical classroom or with use of technology.  

The actual learning technology utilized for distance education offers a venue through which we can address student particularities and extend access to an increased number of students (Watts).  Students with learning disabilities or physical handicaps could be connected to resources, instructors, and peers since actual separation is no longer a deterrent.  The tools of technology give instruction and interaction that were previously unavailable in a reliable, economic location.  These students are no longer disadvantaged as they once were; education and assistance are readily available when needed.

Indeed, for all learners the beauty of computer technologies is in the connection to others, flexibility, and the increased communication opportunities (Watts).  The key is to still maintain a relationship between teachers and students and “keep the distance out no matter what the venue” (Watts, 2003, p.103).  A balance must be achieved with education and technology to maintain the best teaching practices that do not get lost in the complexities of electronic media presentation. 


In an online high school algebra course, the presentation of the content would be a significant aspect to study.  Learning in mathematics is always dependent upon understanding of the content.  Several lessons for Algebra1a through Stetson University’s online high school were reviewed.  Each individual lesson contains three components:  the lesson, practice problems, and a corresponding assignment.  


The lesson clearly presents the real number system and the subsets of numbers that it contains.  The graphics, in a flow chart diagram, are color-coded to the subsets.  Each graphic provides an explanation and examples that illustrated the various number groups.  Interactive practice problems allow the student to reinforce and classify the numbers at their own pace.  The software checks each answer so the student could assess their comprehension and if necessary, complete more problems.  An assignment, which is graded upon completion, gives the student immediate feedback.

The entire course is divided into eight modules with individual lessons on topics within a typical first-year algebra curriculum.  The objective of the course is for a student to acquire basic algebra concepts and to apply them to real-world situations.  Assessment is based on completion and quality of assignments, discussion participation, and continuous communication with the instructor.  Weekly schedules are posted that detail the minimum work necessary to fulfill the requirements within the allotted time constraints.


Based on the course description, curriculum covered, and assessment methods a comparison can be made of the above online course and the algebra course I teach.  The concepts and skills addressed are comprehensive for a solid mathematical foundation.  A student who successfully completes the online course will be able to transition to more advanced topics.  Obviously, the same desired result should occur when students in my class finish Algebra in June.  

In both learning environments, students should also acquire adequate preparation for a high school proficiency test and the mathematics section of the SAT.  The Stetson Virtual School aligns the curriculum to the Florida Sunshine Academic Standards.  It would be necessary to examine a student’s transcript to determine if New Jersey State Standards have been met for mathematics.  Any data relevant to student achievement or scores on standardized testing were not furnished.  Therefore, it is not possible to ascertain the level of preparation that is attained by online learning students.  Prospective parents and students should question this issue as any testing for a high school diploma or college admissions requires the necessary skills and knowledge for an optimal score.

Students who elect to take online courses through Stetson Virtual School choose to do so for a variety of reasons.  According to the director, Dr. Jay Braden, (personal communication, October 27, 2004) there is a diverse student population.  Medical issues, such as home instruction or disabilities, can allow student access to an accredited curriculum taught by highly-qualified certified teachers.  The students report that they feel more engaged in learning because of the interactivity that was not present in their traditional school.  The any time, any place, any pace of an e-learning environment will benefit other students as well.

The integration of technology, moving at an accelerated pace, or assisting with remediation are other situations that online learning can offer as an education alternative.  Schedule flexibility can eliminate conflicts for athletes, performers, or graduation requirements.  Special needs students can be accommodated by Stetson Virtual School.  A slower pace to allow more time for the course and assessment are benefits parents may consider.  If the Stetson program does not seem to be working, there is a provision to drop the course without penalty.

Other questions could help parents decide if the style of delivery for online learning would be a medium for academic success.  Is the child motivated, disciplined, and self-directed?  Can the schedule and assignment due dates be managed?  Do you try to solve problems and work out difficulties independently?  Are you comfortable using the Internet to communicate?  Answering no to these questions could signal potential difficulty.

Students, who have the need and possess the qualities mentioned, would be likely to have a positive learning experience.  Active engagement with the lessons and assignments within the parameters outlined is essential.  Appropriate technology skills must be present.  Regular communication with other students and the teacher to alleviate problems with content or feelings of isolation is extremely critical.  

The instructor for the Algebra1a course was contacted by e-mail.  Ms. Ross had informed me that she would gladly furnish responses to inquiries regarding teaching and student input.  Repeated requests to Ms. Ross for data did not yield the information needed.  My findings are based entirely on my correspondence with Dr. Braden and his guidance to Stetson websites.  The Stetson Virtual School online algebra does contain the three components of a distance learning model:  instructional and learning strategies, a pedagogical model, and learning technology tools (Dabbagh & Bannan-Ritland, 2005).

The instructional approaches have cognitivism and constructivism activities.  For cognitivism, students will build new information by using existing knowledge as the learner acquires new math concepts and solves problems.  Constructivism applies by solving real-life applications with self-evaluation and reflection to promote learner responsibility (Misha, 2002).


The pedagogical model is largely constructivist for the distance education algebra student.  Learning is controlled by the student within the curriculum software.  Knowledge is connected to reality-based situations and the goals are negotiated through teacher-student interaction (Misha).

The technology tools allow for the strategies and pedagogical mode to blend.  Stetson
Virtual School uses Blackboard as the platform; the algebra course content is provided by Florida Virtual School.  Either the school district or the student provides the equipment, software, and connections.  Technical support is always available.  Discussion forums, e-mail, and constant communication are in keeping with the constructivist model.  


Constructivism employs cooperative learning by completion of group projects.  The Stetson Algebra1a does not have any collaborative assignments as a course requirement.  Students who work together can enhance learning and master concepts through interaction with peers.  Incorporation of real-world applications with projects would add socialization for the class.  More knowledge is transferred since students speak the same language and are part of the same generation.  


Communication is the key to not only education but life as well.  As people, we all need to feel we are not alone.  Synchronous conversation through chatrooms would be advantageous.  Immediate answers to unclear lessons, as well as real-time feedback, are benefits of online learning.  A student will feel more personally involved when another person is actually there and responding.  This is especially true for distance education. Teachers and learners still need to have a relationship and stay connected with each other, regardless of the physical distance that separates them.  
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