ETEC 530 Assignment 2

Prepare a topic from your area of specialization and (a) design and develop an online instructional/workshop plan that will embody the principles embedded in CIM, POE and CCM models and other constructivist strategies of your choice for instruction; and (b) also, design and develop criteria which you would like your plan to be judged. The instructional/workshop plan should be for about 1 hr. (See Unit 6, Activity 2, Step 2).  This assignment should also include a personal reflection (of no more than 2 pages) on how this lesson incorporates constructivism and how this differs from your past design of this lesson (if the lesson is one you have used in the past).  The reflections will be posted privately to the Assignment 2 upload area.  Lessons and rubrics should be posted to the course wiki.

Lesson Plan

Context

One lesson in a course on Computer Architecture. A Finite State Automaton (FSA) is an abstract machine that can be implemented as a sequential circuit. Such circuits are used in the design of digital computer circuitry. Essentially, a sequential circuit that has one or more input lines and one or more output lines. Each line can carry an ON signal or an OFF signal. Depending on the current STATE of the circuit and the incoming signals, the circuit will set the values of the output signals and switch to a new state (which may be the same as its previous state).

An example description of the behaviour of a circuit: The circuit has one input line and four output lines. When the input signal is on, each output line goes on in turn in a round-robin fashion. When the input signal is off, the first of the four output lines go on and the other output lines go off. This circuit can be depicted by a state diagram with four states represented by circles with labelled directed arrows depicting states transitions.

Topic

Students are required to acquire skill in specifying the behaviour of simple sequential logic circuits using state diagrams.

Pre-requisites

· Knowledge of the essential elements of a Finite State Automaton.

· Knowledge of the graphical elements of a State Diagram.

Activities

1. As a group, review the essential elements of a Finite State Automaton (FSA):

· Students individually post a list of essential elements to the instructor. (5 mins)

· Instructor goes through each email calling out listed elements and a student volunteer lists each element once on the board with a tally of how many students had the element on their list. (10 mins)

· Students as a group discuss how each element of an FSA is depicted in a State Diagram (5 mins)

2. Students are given an informal description of the behaviour of a sequential circuit and asked to draw a corresponding state diagram using software provided on the computers. Using the software, students can test the behaviour depicted by the state diagram and modify the diagram as necessary. Instructor roams from station to station checking the progress of individual students and intervening if necessary to resolve impasses. (30 mins)

3. As a group, the students direct the instructor as he draws a valid state diagram on the whiteboard. (10 mins)

Analysis

Constructivist Instructional Model (CIM) (Driver & Oldham, 1986)
	Criteria
	Application to this lesson

	Identify learners’ views and ideas (prior knowledge)
	Requires access to computer.

As a group, review the essential elements of a Finite State Automaton (FSA): 

· Students individually post a list of essential elements to the instructor. 

· Instructor goes through each email calling out listed elements and a student volunteer lists each element once on the board with a tally of how many students had the element on their list.

· Students as a group discuss how each element of an FSA is depicted in a State Diagram



	Create opportunities for the learners to explore their ideas and test their robustness in explaining phenomena, accounting for events and making predictions
	· Students are given an informal description of the behaviour of a sequential circuit and asked to draw a corresponding state diagram using software provided on the computers.

· Using the software, students can test the behaviour depicted by the state diagram and modify the diagram as necessary.

· Instructor roams from station to station checking the progress of individual students and intervening if necessary to resolve impasses.

· As a group, the students direct the instructor as he draws a valid state diagram on the whiteboard.



	Provide stimuli for students to develop, modify and where necessary, change their ideas and views
	

	Support their attempts to rethink and reconstruct their ideas and views
	


Prediction, Observation & Explanation Model (POE) (White & Gunstone, 1992a)

	Criteria
	Application to this lesson

	Given a situation, learners are asked to predict and explain the next outcome;
	Students are given a description and asked to draw a state diagram for a sequential circuit that implements the behaviour. Answers are posted to the instructor.

	Learners test their predictions and explanations by making accurate observations
	· Students are given an informal description of the behaviour of a sequential circuit and asked to draw a corresponding state diagram using software provided on the computers.

· Using the software, students can test the behaviour depicted by the state diagram and modify the diagram as necessary.



	Check observations against their predictions and explanations
	

	If the observation is inconsistent with their predictions and explanations, then a search for appropriate explanation should be promoted
	

	New understanding should be reinforced through practice problems, questions and activities
	The student was given only one problem to work on in this lesson. However, the lesson can be supplemented by giving the students other descriptions to model.


 Conceptual Change Model (CCM) (Posner, Strike, Hewson, & Gertzog, 1982)

	Criteria
	Application to this lesson

	To seek new understanding, there must exist a dissatisfaction with the existing conception
	Given an informal description of the behaviour of a sequential circuit and asked to draw a corresponding state diagram, student experience dissatisfaction when, upon testing, the state diagram does not produce the intended behaviour.



	The new concept must be intelligible (meaningful)
	The student must reflect upon how the described behaviour relates to the essential elements of a finite state machine, and thus the details of the state diagram.

	The new concept must also be plausible (reasonable)
	The students understanding of the relationships between behaviour and essential elements must lead to a working model.

	The new concept must be fruitful (able to satisfactorily resolve the mental conflict or dissonance)
	Attempts to model other described behaviours must also result in working state diagrams.


Criteria for Assessment of Lesson Plan

	Grade
	% Range
	Description

	A+
A

A-
	90-100

85-89

80-84
	Demonstrate outstanding/excellent comprehension of the subject through association of each element of the model with appropriate corresponding activities in the lesson plan. Shows personal engagement in the topic.

	B+
B

B-
	76-79

72-75

68-71
	Work of good quality with no major weaknesses. Some weakness in content, style, and/organization. Good use of existing knowledge in the subject.

	C+
C
	64-67

60-64
	Adequate and average work. Shows fair comprehension of the subject but has weakness in content, style, and/or organization. Minimal critical awareness or personal involvement in the work. 


