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Technological developments are driving radical changes to the delivery of distance education programs in British Columbia (BC).  The mergence of the Internet, communication tools, course management systems, and instructional design are increasing the efficient, effective delivery of distance education programs that provide a rich and robust learning environment for students in K–12 courses in BC distance education programs.  Traditional paper based packages, worked on in isolation, have given way to media rich, interactive, online learning communities, spanning the province and beyond.  Critical to the successful development of such environments is analysis of the learning context that encompasses needs assessment and description of the learning environment, and analysis of learner characteristics (Smith & Ragan, 1999; Morrison, Ross, & Kemp, 2004).  Such analysis is important for the design and delivery of a Principles Math 11 course hosted by the Central Interior Distance Education School (CIDES), Prince George, British Columbia, and offered provincially through the BC Distance Education Consortium (the Consortium).  This paper will examine the importance of needs assessment, identify the needs assessment methods used, examine the learner characteristics of students taking the course, identify the global course structure that will meet the identified needs, describe the context in which the course will be delivered, and identify a particular unit of learning under development.  
Needs Assessment
As a great deal of time and money is required in the preparation of efficient and effective instructional materials and instruction, it is first important to ensure that instructional development evolves from an identified need that clearly requires instruction as the means of satisfying that need.  There are three main benefits accruing from a needs assessment.  First, to do otherwise is to court potential disaster and waste time and money.   As Smith and Ragan (1999) put it, “Instructional designers must become clever investigators, examining the characteristics of the potential users, the learning environments, the perceived need for the instruction, and the instructional task before investing time and resources in the costly production of instructional materials” (p.31).  Second, examination of the reasons for needed instruction reveals much of the contextual background within which the instruction will take place.  Third, it provides necessary paths for further investigation by planners and designers to ensure a complete description of the learning environment is established.   Therefore, reflection on the need for a distance education Principles Math 11(DEPMA11) course offered provincially through the Consortium and delivered online is the corner stone from which all else must progress.  

There are five specific reasons driving the need for the DEPMA11 course.  First, over the last two years, the BC Ministry of Education has cultivated the shift from paper based correspondence style delivery of distance education (DE) courses to an online “robust” electronic delivery.  Second, funding incentives, removing of a previous cap on student enrolments in electronic delivery programs, district declining enrolments, and open boundaries have changed the landscape of distance education organizations from the official nine traditional DE schools making up the Consortium to a large number of online distance education organizations – 26 and growing – serving BC students.  A subtle competitive environment now exists in distance education in BC.  Third, significant changes have taken place in distance education delivery.  Delivery of education in postsecondary, the workplace, k-12, adult education, and distance education, has rapidly evolved over the past 20 years (Bates, 1997; Keegan, 2001; Shale, 1988; Stahmer, 1995).    Highly interactive, effective, efficient, engaging, and motivating online learning environments are now possible.  Fourth, the Consortium offered provincially delivered online courses prior to the present school year in a limited form.  Students enjoyed the interactivity of working with students registered in different DE schools and living in different communities throughout BC.  Parents and students have requested their return.  Fifth, the full development and delivery of quality online courses by all Consortium schools in all subjects is not possible.  A return to the previous model of shared development – one school designs and delivers an online course for the Consortium – is part of the  plan adopted by all Consortium schools for the school year 2004/2005.  DEPMA11 is CIDES’ contribution to the Consortium’s plan.


A variety of needs assessment methods are available for use (Calder, 2001; Moisey, Spencer, & Crawford, 2003; Morrison et al, 2004; Smith & Ragan, 1999), and the reasons of the foregoing paragraph, represent a mixed approach that combines and blends different needs assessment methods used by different stakeholders.  There is a level of the “academic arm-chair approach” voiced by Moisey et al (2003, p.15).  The Ministry and the Consortium see a paradigm shift from paper-based correspondence to online learning and that this means of delivery is necessary and more effective.  CIDES is taking a “revenue generating approach” (Moisey et al, 2003, p.15)  by ensuring funding from its student base will return to CIDES through its participation in the plan.  The Consortium recognizes the need for courses like DEPMA11 by the “monitoring and analysis of demand for this type of course” (Calder, 2001, p.68) through feedback provided by Parent Advisory Councils (PAC Groups) at each Consortium school.  Reactions of students and parents to this year’s courses and method of delivery indicate a desire by parents to return to province wide DE courses.  An informal “discrepancy-based needs assessment” (Smith & Ragan, 1999, p. 32) is a driving force for the delivery method.  Traditional, low completion levels and success rates exist in distance education courses.  Consortium members anticipate that online courses with high levels of interactivity, effective instruction, that are appealing, motivating, engaging, and use a constructivist approach will improve completion rates and levels of success.  However, no base line data has been gathered specifically for evaluating the program, nor is there a planned follow-up analysis, to evaluate the success of the undertaking.  The Consortium has decided this is the plan, they will implement it, and CIDES offers DEPMA11 as its contribution to the Consortium’s plan.   
General Learner Characteristics


Broad spectrums of students register for courses through the Consortium schools.  They include students that are traveling; home schooled by parental decisions; seeking flexibility in their time schedules; high achieving competitive athletes (from hockey to dressage to rodeo); unable to fit the normal classroom; suffering from medical conditions (e.g. - seizures, panic attack), and living in isolated areas and studying without assistance.  They included gifted students as well as students with difficulty learning.  Some students are highly motivated and independent learners, while others are not.  As in a ‘traditional’ math classroom, these students are age appropriate for the subject matter.  One common thread among the students is the expected similarity of interests, and relationships to peers. These students after all are ‘high school’ students with some common psychosocial growth.  There will be differences but many similarities.  The students enter DEPMA11 with varied subject backgrounds, both strengths and weaknesses, in mathematics.  Exact ratios or numbers for gender, ethnicity, and racial groupings are unavailable, although the author’s experience indicates a ‘traditional’ mix.  Many of the author’s previous students have exhibited anxiety with math, and many of the students for DEPMA11 will most likely exhibit this same characteristic.  The students of DEPMA11 represent a unique blend of students all seeking successful completion of Principles Math 11 in the British Columbia school curriculum. 
Specific Learner Characteristics

The learners must have the following specific characteristics:

· Be computer literate (Mac or Windows)

· Have access to the Internet

· Know how to locate a website

· Have a computer that can read .pdf files, capable of running Java applets and VClass, configured for audio with microphone and speakers or a headset, have access to a printer and know how to print files
Additionally, students should have completed Principles Math 10 with a mark of 60% or better.

Distance Education Principles Math 11 Course and Context

The DEPMA11 course must meet the standards prescribed by the BC Ministry of Education.  The Ministry provides clearly articulated learning objectives and outcomes in the Ministry’s Integrated Resource Packages (BC Ministry of Education, 2004).  Traditionally registrations for provincial DE courses occur throughout the month of September.  October 1st is the anticipated final day for registration into DEPMA11.  The course must provide as individualized a system of instruction as possible within the guiding context that serves the needs of the diverse community of learners taking DEPMA11.  The online system must serve individual student needs in a subject whose rigidly sequenced nature and integrated complexity, often requires close work with students, to determine the specifics and level of scaffolding needed to help students attain the learning objectives.  Moreover, continuity is important in the study of mathematics. Community and connectedness is important for the students taking DEPMA11.  These present formidable challenges and quality interaction is placed high on the list of macro-strategies. 

1. Course Parameters 

The course is semestered (September to January) with a limit of 33 students per class. CIDES delivers online courses using the computer learning management system Desire2Learn (D2L). 
2. Content Structure and Delivery 

The course consists of 11 units. The three types of units are: 

a. Standalone units –students work independently at their own pace, (must be completed prior to end of semester), with asynchronous conference participation. The target units are Personal Finance, and Reasoning.
b. Team units – students work in teams using a constructivism approach.  The instructional strategy is Problem Based Learning (PBL). These are semi-paced units (scheduled deliverables), with co-ordinated group activities – everyone completes by the expected completion date. Each team has a conference for asynchronous communication during these units. The targeted units are Systems of Equations and Linear Inequalities, Circle Geometry, Course Review 

c. Paced units – students follow a scheduled timeline of lessons, maintain an imposed schedule of lessons, take scheduled online self-evaluative quizzes, and write scheduled unit test. The targeted units are Math 10 Review, Quadratic Functions, Quadratic and Polynomial Equations, Functions, Co-ordinate Geometry and Trigonometry. 

The order of the units will be as follows:

	Unit
	Topic
	Type of Unit
	Notes

	1
	Personal Finance
	Standalone
	Unit 1 and 2 cover material that is independent of any other units in Principles Math 11.  As students register throughout September, these two Standalone units provide a starting point for student learning, prior to the commencement of the paced portion of the course.  They can begin these units on the day they register and complete them immediately, or continue working on them independently throughout the course.  It is anticipated that most students will finish them early.

	2
	Reasoning
	Standalone
	

	3
	Math 10 Review
	Paced
	This is an important starting point for the entire class.  Brings the class together and places them on track together.

	4
	Systems of Equations and Linear Inequalities
	Team
	This unit lends itself well to using a PBL approach.  Team units provide variety and are spaced accordingly in the course.

	5
	Quadratic Functions
	Paced
	Conceptually difficult for many students

	6
	Quadratic and 

Polynomial Equations
	Paced
	Conceptually difficult for many students

	7
	Functions
	Paced
	Conceptually difficult for many students

	8
	Circle Geometry
	Team
	This unit lends itself well to using a PBL approach.  Team units provide variety and are spaced accordingly in the course.

	9
	Co-ordinate Geometry 

and Trigonometry
	Paced
	Challenges in drawing together a large number of tools for analytical analysis.

	10
	Course Review
	Paced
	


3. Course Evaluation 

Evaluation is based on the following 

a. Quizzes and Projects 15%, Unit Tests 35%, Conference Participation 12%, Midterm 20%, and Final Exam 20%. 

b. All quizzes are self-evaluative and administered online. Quizzes are randomly prepared from a bank of quizzes. Students may take a quiz more than once - highest mark prevails. Purpose of quizzes is to provide self-evaluative information for students to gauge their learning of the objectives. 

c. All Unit tests, midterms, and final exam invigilated in a pre-arranged face-2-face environment. Test written on the specified days provided in the course outline. Exception is testing for Standalone units. Students write Standalone unit tests on the day of their choosing. 
4. Peer-Tutors 
A partnership with a “neighbourhood school” is established. Three grade 12 students have been identified that have a keen interest in peer-tutoring, are computer literate, have an interest in working in an online environment, and in the opinion of their school teachers and counsellors have personal attributes that suggest they are capable of providing quality peer-tutoring to other students.  These peer-tutors have a personal mastery of the Principles Math 11 course content and show maturity of judgement, with a willingness to assist.   Peer-tutors will be in-serviced on VClass by Elluminate in late June. Each peer-tutor is provided a graphic tablet and headset (headphone and microphone). Each peer-tutor is responsible for providing online tutoring for a maximum of 11 students on a drop in basis one night a week. Peer tutors receive credit and work experience as part of their educational undertakings. 
5. Study-Buddies

Students create study-buddy groups of 3-4 within the first 2 weeks of the course. 
6. Scheduled online support
Each peer-tutor schedules one night a week and their assigned students can access their help by drop in online. The teacher schedules one night a week and any student can access help by dropping in online. Additionally, the teacher maintains scheduled office hours.
7. Online Conferencing 

The class is broken into groups for general online conferencing.  The number of groups depends on the number of enrolled students. Each group will consist of no more than 11 students, and no less than 6. For PBL units, each team has its own conference for communication. Peer-tutors may participate in any conferences

8. Support 

Five different means of support are available to the students: 

a. Scheduled access to peer-tutor one night a week.

b. Scheduled access to teacher one night a week.

c. Students are provided the 1-800 number for phone support by the teacher on an “as need basis”, and an “availability basis”. 

d. A help conference where students can post requests for help.
e. Students organized in “study groups” of 3 – 4. 

f. Students are expected to seek help in the following escalating manner, with the understanding that individual students need to determine the best approach for support to occur in a timely manner. 

1.   Utilize the course content and resources.

2.   Request help in the “help needed” conference.

3.   Contact their study group.

4.   Seek help during a peer-tutoring session

5.   Seek help during scheduled teacher session.

6.   Phone the 1-800 number for help if need be. 

9. Timelines and Schedules 

a. The teacher provides students clearly defined timelines and schedules where definitive dates must be met. The teacher provides students timelines and schedules in both visual form and the calendaring system of D2L. 

b. For units in which students must decide their own pace and schedule, the teacher provides a generic timeline/schedule as a guide. Students must submit to the teacher their proposed timeline/schedule for completion of their Standalone units. Expectations are that students will meet their self-imposed deadlines, monitored by the teacher. 
Proposed Unit of Instruction


Due to the historical registration pattern of the Consortium’s distance education students, a period of independent study time is necessary at the beginning of the course, and the learning experience structured so that students may extend the independent study units over the duration of the course as need be.  This provides sufficient time for students to register prior to the commencement of any paced learning in DEPMA11, and enables students to complete the proposed units of material independently prior to the end of the course.  The Principles Math 11 course has two units that meet this criterion – Personal Finance and Reasoning.  Both units are sufficiently independent of other course content to meet this criterion.  The Personal Finance unit in its current paper-based form is comprised of eight lessons and is 101 pages long, with an expected time to completion of about 6 – 8 hours. The proposed “unit” of instruction for development for assignment 2 of MDDE604 are two lessons from the existing Personal Finance unit.  They are lesson four on Foreign Exchange, and lesson eight on Exponential Functions and Investments.  Together these two lessons currently comprise 18 print pages.  The development for assignment 2 will include online delivery of content, asynchronous student – student interactive strategies for each of lessons four and eight, enrichment and motivational resource support for lesson four, creation of a learning object for lesson eight, and creation of online assessment quizzes for both.  The development of this instruction will follow a wrap-around model using the Principles Mathematics 11 Module 1 from Open School and the British Columbia Ministry of Education as an additional resource.
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