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Introduction
This paper consists of a presentation of my instruction design for digital multimeter usage in measuring electrical values, and a reflection record regarding evolution of my design process in IT 500, Major Concepts in IT.   This paper is organized in five parts. Part one describes the process of selecting my initial design for digital multimeter usage.   Part two continues with my design topic and reflects changes incurred due to readings, research, peer discussion, and feedback.  Part three pertains to my understanding of the design process throughout the course and how it evolved.  Part four consists of my personal reflections concerning the impact of design process on me.
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Operation of a Digital Multimeter For Measuring

Voltage, Current, and Resistance

Course Design
Part #1.  Initial Idea and Basis For Design
This part of the design project introduces the problem for the design process to resolve, the objective of the design, the target population impacted by the design, strengths of the design process, and identified concerns.  Each is discussed below in detail.
Problem:  Basic electronic students at the Belleville Campus of Southwestern Illinois College Electronic demonstrated difficulty in properly performing electrical measurements in laboratory and final exams with a digital multimeter.  Upon review of the curriculum, in particular the objectives associated with digital multimeter usage, it was determined that the training strategy requires revision to increase the learning potential of EET 101 students in measuring DC voltage, current and resistance with a digital multimeter.
The identified existing objectives In EET 101 pertaining to digital multimeter usage are:

· Given a digital multimeter measure DC voltage

· Given a digital multimeter measure DC current

· Given a digital multimeter measure AC voltage

· Given a digital multimeter measure AC current

· Given a digital multimeter measure resistance.

Objective:  The goal of this project is for beginning electrical students to master the basic fundamentals of using a digital multimeter. This skill is required throughout advanced electronic and electrical courses as well as on the job.  Failure to perform these objectives successfully can not only result in damage to equipment but present hazardous working conditions to the technician and others.

Target Population:  The target population are EET 101 students at Southwestern Illinois College,’ Belleville, Granite City, and Redbud campuses.  Target population is composed of day and night; full-time and part-time students.  
The design plan consists of 

· Utilize Instructional Design Process
· Reevaluate objectives;
· Review task analysis to ensure proper identification of required skills and supporting knowledge
· Evaluate media processes; examine instructional technology options

· Evaluate existing learning strategies; examine options

· Update lesson plans and lab procedures
· Validate with test sample
· Revise as necessary based on feedback
· Implement at campuses
· Review lab finals for feedback
Strengths 
Strengths are utilizing the Instructional System Development (ISD) process in course and instructional strategy review and identification/resolution of problems.  Also validating corrected curriculum with actual EET 101 students provides more validity in feedback during validation.
Concerns
Concerns at this point are restricted to ability of the SWIC faculty to implement changes made to curriculum and/or teaching strategies.
Part 2.  Developments in Design Plan
The development of the design plan was influenced by the course readings and discussion postings on Blackboard.  Design plan changes were in media application, learning theory, micro theory, and assessment.  Each is discussed regarding implementation and their rationale.
Media Application
I tended to agree with Clark in that media does not impact learning because media is a vehicle for learning.  It is the instructional strategies that invoke the learning process or as Clark called them, the technology of instruction.   No matter the application of media, the information remains the same.  You can put lipstick and a dress on the pig but it is still a pig though somewhat unhappy.  The only concession I make to media is if it adds to realism in learning.  If reading about using a digital multimeter to measure voltage versus seeing it via a video then I would concede to the video, not because it is video, but because it is more realistic in duplicating the task to be learned than written text.  Media selection should be utilized in conjunction with learning strategies to augment and enhance the learning process. This falls into line with what Reiser claims when he states “if we don’t have the proper means of delivering [the] medication,” then the medication will be “ineffective” (1994)

Learning Theory:  Cognitivist
Upon review of the various learning theories, I chose cognitivist.  The task of using the digital multimeter involves both the psychomotor and cognitive domains.  The cognitive domain is the knowledge to properly set up the digital multimeter to measure the electrical values.  The psychomotor domain is being able to successfully accomplish the task.  Using Bloom’s taxonomy modified by Krathwohl (2002), the task would be taught by lecture and demonstration means for the first circuit configuration known as a series circuit.  The second circuit configuration, known as parallel, will require the student to apply the knowledge of how to measure the voltage of a series circuit to a parallel circuit after the traits of the parallel circuit is taught.  It would require the learner to follow by a series of open ended question to guide the learner in following Blooms modified taxonomy in this order:

•     Remembering- The learner remembers how to measure voltage in a series circuit. This is metacognition.  If the learner cannot recall this then they cannot successfully accomplish other tasks related to this.

•     Understanding – The learner understands how to prepare a digital multimeter to measure voltage and where to place the leads on a series electrical circuit.

•     Applying- The learner prepares a digital multimeter to measure voltage

•     Analyzing- The learner examines a parallel electrical circuit for the proper lead connections

•     Evaluating- The learner performs the measurement and receive a correct measurement

•     Creating- The learner uses the procedure now for future voltage measurements in a parallel circuit

Because this would utilize an elaborative or generative strategy in the rehearsal, the short term working memory may successfully encode into long term memory .and the learner be able to retain the knowledge for future applications.

Micro Theory:  Cognitive Apprenticeship

Micro theory in the form of cognitive apprenticeship impacted my design in that I felt the task of using a digital multimeter required realism in instruction but how to incorporate it?  Cognitive apprenticeship can create education and training activities that duplicate real life working activities to be solved by the learner.  This is what I sought for my students.   While reading “The Potential of Ygotsky’s Contribution to Our Understanding of Cognitive Apprenticeship As a Process of Development in Adult Vocational and Technical Education.” by Abu Bockarie, University of Regina, the statement, “most vocational and technical education is centered on psychomotor skill development and less on the cognitive application” caught my attention.  (2002) Upon reflection with my own classes, I concluded that most of my teaching did follow the hands-on with less of the brain.  Because it is difficult for one instructor to be a role model for up to 24 students, I had to develop an instructional strategy that would fall in line with the nature of cognitive apprenticeship.  First, the students at the beginning of the course were labeled and referred to as “technicians” establishing their culture.  I started by demonstrating the task of measuring with a digital multimeter to two “technicians” on one of ten equipment stations.  I then had them perform the task explaining what they were doing.  Once they were successful, they went out to “train” two other “technicians” who in turned trained two others following the same process until everybody was able to perform the task.  Next pairs of “technicians” went to the other stations to perform measurements.  Each station is different so they had to apply what they were “trained” to a new problem.  Bockarie, stated that “cognitive apprenticeships attempt to make learning take place within the links of a community's activities, knowledge and culture.”  (2002)  By making the learners “technicians”, they are becoming part of the vocational culture and no longer “students”.  
Assessment 
Consideration of student assessment changed my design plan because originally assessment was restricted to fact-recall in written exams or performance measured in laboratory exercises.  However the laboratory exercises did not truly measure the student’s ability to properly use the digital multimeter in performing voltage, current, and resistance measurements.   After rereading Gulikers, Bastiaens, and Kirschner’s “A Five-Dimensional Framework for Authentic Assessment” I was able to identify several “holes” in my present assessment techniques.  For years, the standard assessment was filling in a lab sheet.   These “holes” that I refer to is lack of physical context, social context, and standards.  I did not feel that the present assessment truly measured the learner’s ability to perform and understand the task being done, that of using the digital multimeter to measure electrical quantities.  For years I was an advocate of “realism in training” only to find it reflected in Gulikers, Bastiaens, and Kirschner’s article as “authentic assessment”.  (2004)   Today’s assessments in classrooms are to “test for knowledge and low-level cognitive skill acquisition”, much like my present laboratory exercises but are changing to “focus more on the development of competent students and future employees than on simple knowledge acquisition”.  (Gulikers, Bastiaens, and Kirschner, 2004)  This is what the goal should be for a vocational instructor, that of development of competent employees.  In the traditional electronics classroom, teaching the digital multimeter is a combination of lecture and demonstration.  Assessment is accomplished by a combination of testing of the before mentioned “knowledge and low-level cognitive skill acquisition” as well as performance.  However, knowledge and performance is conducted in a lab environment, not “authentic tasks that represent real-life problems of the knowledge domain assessed.” (Gulikers, Bastiaens, and Kirschner, 2004)  To resolve this, I will align my assessment with Gulikers, Bastiaens, and Kirschner’s five dimensions for authentic assessment of using a digital multimeter.

First, the tasks of using a digital multimter to measure voltage, current, and resistance are authentic in that they are utilized by electronic technicians, and electricians.  These tasks are used in performing routine maintenance actions on electrical equipment as well as troubleshooting defective equipment in order to isolate the fault and repair it.  The learner has to incorporate the knowledge of how the meter operates, how to set it up, and why it is configured to be inserted in the circuit to measure the desired value.  Because the learner knows that failure to do it correctly can lead to erroneous readings and decrease their credibility as a worker motivates the learner to acts as a “professional”. 

Second, physical context:  The assessment should duplicate the environment in which the task is performed.  To accomplish this with my project, instead of using electronic circuits on breadboards, I would give the learner a scenario to measure electrical values on a piece of electrical equipment.  Using electrical drawings, they would locate the necessary test points and measure the values with a digital multimeter, duplicating the job environment.  I cannot duplicate every type of environment but by giving them a series of scenarios to use for “learning’, the final scenario would be used for assessment. 

 
Third, social context:  Very little social interaction occurs with this task.  It is not collaborative in nature.  If a partner is used, it is for the purpose of safety rather than performing the task.  I would use a second student in the project as a “peer evaluator”.  In the workplace, the coworker should be observant enough to stop the worker from performing the task incorrectly as it could result in injury or death.  The peer evaluator would be used during the learning scenarios but not allowed to intervene or interject for the assessment scenario which is graded.    

Fourth, the assessment result or form.  The measurements taken by the learner will be compared against assessment criteria consisting of the accurate measurement values.  These values are those that can be produced in real life and demonstrates valid inferences about the underlying competencies of using the digital multimeter for various measurements.  Using various scenarios involves a full array of tasks and multiple indicators of learning.  The final presentation would be presented to other “technicians” (classmates) who will confirm that it was accomplished correctly.  This would be accomplished by having the learner demonstrate and explain how they accomplished the measurement. 
Fifth, criteria and standards:  Criteria presented to the learner will be the same as used in the job environment.  Criteria will consist of checks that must be met to successfully perform the task such as the digital multimeter configured properly for the particular type of measurement and proper placement of test leads.  Safety and accuracy will prevail.  The same with standards.  Occupational Safety and Health Agency (OSHA) standards pertaining to electrical work will be adhered to.  These same standards are part of the lecture portion of the course. 

By making the assessment more authentic, the learner’s environment is more realistic and they can associate the learning with practical application.   Too often, it is too easy to “imagine” or “pretend” to do the task in a sterile classroom environment only to experience the shock of reality on the job when actually performing it.  Authentic assessment helps to minimize that by filling in the “holes” in my assessment.    
Conclusion

I believe my design plan evolved from a simple lecture and demonstration-performance with fact-recall and demonstration assessment to a more realistic application in which the learner belongs to a vocational community and associates a meaning and purpose to the task being learned.  Not only will they be able to perform the required task and can manipulate them in performance under different working conditions.  Creativity is not normally considered part of instructional design but is required in order to develop the learning strategies that reflect the learning theories, both major and micro as well as assessments.  
Part 3.  Understanding of the Design Process

In this part I will attempt to “capture” my understanding of the design process referred in part 2.  I wrote the following Haiku about design.
Design is a web
Strands of ideas connected by thought
Mental form comes to life
I consider design to be web like in it consists of multiple strands of ideas or concepts milling in the designers mind until the ideas adhere in a sequence of thought and form a pattern or design.  Each pattern, like a snowflake, differs and is unique to that which it is intended for.  The pattern is reexamined, torn apart and rebuilt with new combinations of ideas and concepts until the final pattern forms a unique creation that is simplistic in nature but reveals the intricate artwork of design in which thought comes to life.  
In my project, this occurred when cognitive apprenticeship was presented to me.  Cognitive apprenticeship added a new dimension to my model literally.  Before, my web design would have been two dimensional with the standard thought processes that I followed.  Some were linear, others cyclical but they were two dimensional.  By two dimensional, I refer to the standard assessment typically used consisting of  weak simulations and no interaction; a paper model of assessment.  With this exposure to constructivism and cognitive apprenticeship, I rewove my web of instruction into three dimensions linking thought processes that were not linked before such as realism and social interaction into my design.  This integration of new ideas of realism and social interaction linked students together making their individual two dimensional planes into group three dimensional planes.  This expansion from two dimensional to three dimensional expanded my web and linked more ideas and concepts making my design more intricate.  
Part 4. Reflections
This part consists of two sections.  The first will reflect on what I learned throughout the design process that accompanied this course.  The second is a “personal” reflection of how this course has “impacted” me.

Reflection  on Design
Edelson stated that “Design is a sequence of decisions made to balance goals and constraints.” (2002)  The goal of this project is for beginning electrical students to master the basic fundamentals of using a digital multimeter.  Decisions have to be made in the design process to achieve the goal but as the same time constraints such as funding, willingness of faculty to accept the change in instructional strategy, and modifications to the classroom have to be identified and dealt with.  A reality check in the form of constraints limits the design process a product that is achievable.  It is a waste to design that which one does not have the resources or the capability to implement. 

I also consider that design being a ‘sequence of decisions implies” that design is not linear or cyclical but both.  As decisions are made in the design process, the path can be linear at times but then fork off and cycle back to another segment of the design process.  It is similar to “what ifs” in history.  What would have happened if Lincoln decided to spend a quiet night at the White House instead of going to Ford’s theater.  What impact would have resulted from that decision?  Design is like this in that different decisions could result in different designs, some successful, some not.  This causes me to carefully weigh my decisions in design and take careful consideration of their impact.  For example, if I made the decision to not follow the path of realism but follow the traditional approach of lecture and demonstration/performance then the issues in learning the task may not be successful.  By the series of decisions in using applying the realism found in cognitive apprenticeship, I have resolved an issue that I was not aware and that being a lack of motivation or interest because the learner could not see the value in the learning.  Sometimes in design, we unintentionally “fix” one or more other unidentified problems in the process.
Personal Reflection

My thinking from my original design has changed because I originally considered design not as creative but as a model to be followed much like Maeger’s Instructional Development Design model.   I now see design as more nebulous in that it does not follow a “closed methodology” as I was used to but what I term an “open methodology”.  By “open methodology” the design “process” is not restricted or predetermined but can continue indefinitely.  It is up to the designer to know when to accept the design as “complete.  I found that every time I viewed my project there was one more bit to add such as after reading the Constructivist article with the Jasper series models. The more I want to tweak but I could be doing that forever.  There has to be a time to step back and however reluctantly say.  “It is done . . . . .  for now.”
The effect this had on me as a designer is that I would still follow the model like Maeger’s upon which to build a foundation, typically after task analysis. The foundation I feel is critical and no matter the design technique employed there must still be objectives developed and skills and knowledge identified which to build upon. However, when it comes to the generative strategies, the media selection, and the assessment methods to mention a few, that is where I implement design techniques.  In the past I had preconceived views of how the product would work out,  With exposure to design, that is no longer possible but that could be good in that I do not restrict myself to “tunnel vision” and can experiment and work with new concepts or technologies.  There will be constraints but what may not work for one project may be ideal for another.  As long as I continue to learn and apply design, the end result will exceed my expectations.  With design, I sculpt and develop the training or learning product on the framework.  I would sum personal impact as “There is learning in design  and design in learning.”
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