LESSON PLAN
	ENGINEERING GRAPHIC & DESIGN

	SCHOOL:  ________________________________
	DATE
	Start
	D
	M
	Y

	
	
	End
	D
	M
	Y

	
	GRADE
	10
	11
	12


	THEMES / CONTEXT
	COMPLEX ASSEMBLIES
	Duration:  2 - 3 weeks       

	Complex assemblies covering all aspects of engineering drawings. Revision should be done

on grades 10 & 11 work. Now include all welding, machining and surface treatment symbols
relevant to steel work on detail drawings of the separate parts


	LEARNING OUTCOMES (LO's)
	CRITICAL OUTCOMES (CO’s)
	DEVELOPMENTAL OUTCOMES (DO’s)

	1 Technology, Society & Environment
	
	1. Problem solving
	X
	1. Learn more effectively 
	

	2. Design Process
	
	2. Teamwork
	
	2. Responsible citizens
	

	3. Knowledge and Understanding
	X
	3. Self-management
	
	3. Culturally & aesthetically sensitive
	

	4. Application of Knowledge
	X
	4. Research and critical analysis
	
	4. Explore education & career opportunities
	X

	
	5. Effective communication
	X
	5. Entrepreneurship
	

	LO
	ASSESSMENT STANDARDS
	6. Science and technology 
	
	

	1
	
	
	
	
	7. The world as a set of related systems
	
	

	2
	12.2.4
	
	
	
	Skill
	Knowledge
	Attitude
	Value

	3
	12.3.2
	12.3.5
	12.3.6
	12.3.7
	Analyzing
	SANS 0111
	
	Possible 

entrepreneurial

opportunities

	4
	12.4.1
	12.4.2
	12.4.3
	
	Interpretation
	Assemblies
	
	

	
	Drawing
	Drawing techniques
	
	


	
	M  E  T  H  O  D  S                                          ASSESSMENT

	NCS PRINCIPLES
	LTSM

(resources used in teaching & learning)
	TEACHING & LEARNING STRATEGIES

(Learning  Activities)
	 ASSESSMENT ACTIVITIES

(Assessment Activities / Tasks)

TOOLS                                 METHODS

	Social Transformation
	
	Observation
	
	Show & Handle models
	
	Rating Scales
	
	Self Assessment
	

	Outcomes-based Education
	X
	Environment
	
	Explain the technology
	X
	Observation Sheets
	
	Peer Assessment
	X

	High knowledge & High skill
	X
	Models
	
	Explain the terminology
	X
	Checklists
	
	Group Assess
	

	Integration & Applied competence
	X
	CAD - Programs
	
	Producing free hand drawings
	
	Task Lists
	
	Teacher Assess
	X

	Progression
	
	Film study
	
	Self made Models
	
	Memoranda:
	X
	Panel Assess
	

	Articulation & Portability
	
	Worksheets
	X
	Design
	
	Rubrics / Grids
	X
	External Assess.
	

	Human rights, Inclusivity, Environmental & Social justice
	
	Instruments
	X
	Class discussion
	
	Method of collecting evidence
	
	
	

	Valuing Indigenous Knowledge Systems
	
	Transparancies / OHP
	X
	Group discussion
	
	Observation
	
	
	

	Credibility, Quality & Efficiency
	X
	Chalkboard / Posters
	X
	Pair work
	
	Test - based
	X
	
	

	
	
	Other (specify)
	
	Individual work
	X
	Task based
	X
	
	

	
	
	
	
	
	
	
	
	
	

	CONTENT & CONTEXT

	LO 1
	LO 2


	LO 3
	LO 4

	1.1 Relationship with environment
	
	2.1 Identify Problems
	
	3.1 Code of Practice
	
	4.1 Interpretation of Drawings
	

	1.2 Human Rights Issues
	
	2.1 Conduct Research
	
	* Civil
	
	       * Analysing of information
	X

	1.3 HIV/AIDS Ways of transmission
	
	2.3 Final Solution
	
	* Mechanical
	X
	4.2 Drawing Pricipals (SANS)
	X

	1.4 Graphic Communication
	X
	2.4 Present solution
	X
	* Electrical
	
	4.3 Multi & single view drawings
	

	1.5 Entrepreneurship
	
	2.5 Show Evaluation
	
	3.2 Projections 
	
	* 1st&3rd angle projections
	X

	
	
	
	
	* Multi view drawings
	X
	* Descriptive Geometry
	

	
	
	
	
	* Pictorial drawings
	
	* Geometrical solids
	

	
	
	
	
	3.3 CAD Software
	
	* Circuit Diagram
	

	
	
	
	
	* Theory of hardware
	
	* Castings
	X

	
	
	
	
	* Functions of software
	
	* Floor plans
	

	
	
	
	
	3.4 Basic design
	
	       * Dwellings
	

	
	
	
	
	3.5 Drawing Techniques
	X
	4.4 Pictoral Drawings
	

	
	
	
	
	3.6 Sectional Views. Principals
	X
	      *  Oblique
	

	
	
	
	
	3.7 Graphic communication
	X
	      * Isometric
	

	
	
	
	
	
	
	      * Perspective
	

	
	
	
	
	
	
	      * Applied CAD
	

	ACTIVITIES

	1.  First do revision on the following context and concepts covered in grades 10 & 11:

(NB: All of following must comply with the guidelines of SANS 0111!)

· linework and printing/writing

· paper sizes, borders, title strips etc.  

· 3rd angle orthographic projection and the projection symbols

· planning of drawing (include the selection of the correct scale)

· all relevant conventions

· all aspects of and deferent types of sectional views (including section planes)

· construction of hexagonal bolts and nuts with studs and washers as well as knowledge of other fasteners and locking devices

· keys and keyways

· dimensioning techniques

   ASSESSMENT on revision:

· TASKS: Give and work through TWO assembly drawings covering as many as possible of

       the grades 10 and 11 context and concepts.

· TESTS: (formal and informal)

· Informal: e.g. on types of sections

· Formal: 1. All relevant conventions

                           2. Hexagonal bolts and nuts together with studs and washers

2.  New context and concepts:

· Complex assemblies consisting of FIVE parts or more

· Different ways and methods of how the parts of the assembly can be given or

      illustrated and of how to assemble the parts e.g. with or without pictorial views.

· Insert welding, machining and surface treatment symbols relevant to steel work on
     detail drawings of the separate parts of an assembly

ASSESSMENT on new context and concepts:

· TASKS: 1. Draw views of castings and parts of assemblies with welding, machining and
                      surface treatment symbols.

                   2. A complete complex assembly should be completed at least every two weeks.

· TEST: A formal test on welding, machining and surface treatment symbols.



	Enrichment
	

	Remedial
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	COMPLEX ASSEMBLIES
	Duration:  2 - 3 weeks       

	

	

	


	LEARNING OUTCOMES (LO's)
	CRITICAL OUTCOMES (CO’s)
	DEVELOPMENTAL OUTCOMES (DO’s)

	1Technology, Society & Environment
	
	1. Problem solving
	
	1. Learn more effectively 
	

	2. Design Process
	
	2. Teamwork
	
	2. Responsible citizens
	

	3. Knowledge and Understanding
	
	3. Self-management
	
	3. Culturally & aesthetically sensitive
	

	4. Application of Knowledge
	
	4. Research and critical analysis
	
	4. Explore education & career opportunities
	

	
	5. Effective communication
	
	5. Entrepreneurship
	

	LO
	ASSESSMENT STANDARDS
	6. Science and technology 
	
	

	1
	
	
	
	
	7. The world as a set of related systems
	
	

	2
	
	
	
	
	Skill
	Knowledge
	Attitude
	Value

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	
	
	
	
	


	
	M  E  T  H  O  D  S                                          ASSESSMENT

	NCS PRINCIPLES
	LTSM

(resources used in teaching & learning)
	TEACHING & LEARNING STRATEGIES

(Learning  Activities)
	 ASSESSMENT ACTIVITIES

(Assessment Activities / Tasks)

TOOLS                                 METHODS

	Social Transformation
	
	Observation
	
	Show & Handle models
	
	Rating Scales
	
	Self Assessment
	

	Outcomes-based Education
	
	Environment
	
	Explain the Technology
	
	Observation Sheets
	
	Peer Assessment
	

	High knowledge & High skill
	
	Models
	
	Explain theTermidology
	
	Checklists
	
	Group Assess
	

	Integration & Applied competence
	
	CAD - Programs
	
	Producing free hand drawings
	
	Task Lists
	
	Teacher Assess
	

	Progression
	
	Film study
	
	Self made Models
	
	Memoranda:
	
	Panel Assess
	

	Articulation & Portability
	
	Worksheets
	
	Design
	
	Rubrics / Grids
	
	External Assess.
	

	Human rights, Inclusivity, Environmental & Social justice
	
	Instruments
	
	Class discussion
	
	Method of collecting evidence
	
	
	

	Valuing Indigenous Knowledge Systems
	
	Transparancies / OHP
	
	Group discussion
	
	Observation
	
	
	

	Credibility, Quality & Efficiency
	
	Chalkboard / Posters
	
	Pairwork
	
	Test - based
	
	
	

	
	
	Other (specify)
	
	Individual work
	
	Task based
	
	
	

	
	
	
	
	
	
	
	
	
	

	CONTENT & CONTEXT

	LO 1
	LO 2


	LO 3
	LO 4

	1.1 Relationship with invironment
	
	2.1 Identify Problems
	
	3.1 Code of Practice
	
	4.1 Interpretation of Drawings
	

	1.2 Human Rights Issues
	
	2.1 Conduct Research
	
	* Civil
	
	       * Analysing of information
	

	1.3 HIV/AIDS Ways of transmission
	
	2.3 Final Solution
	
	* Mechanical
	
	4.2 Drawing Pricipals (SANS)
	

	1.4 Graphic Communication
	
	2.4 Present solution
	
	* Electrical
	
	4.3 Multi & single view drawings
	

	1.5 Entrepreneurship
	
	2.5 Show Evaluation
	
	3.2 Projections 
	
	* 1st&3rd angle projections
	

	
	
	
	
	* Multi view drawings
	
	* Descriptive Geometry
	

	
	
	
	
	* Pictorial drawings
	
	* Geometrical solids
	

	
	
	
	
	3.3 CAD Software
	
	* Circuit Diagram
	

	
	
	
	
	* Theory of hardware
	
	* Castings
	

	
	
	
	
	* Functions of software
	
	* Floor plans
	

	
	
	
	
	3.4 Basic design
	
	       * Dwellings
	

	
	
	
	
	3.5 Drawing Techniques
	
	4.4 Pictoral Drawings
	

	
	
	
	
	3.6 Sectional Views. Principals
	
	      *  Oblique
	

	
	
	
	
	3.7 Graphic communication
	
	      * Isometric
	

	
	
	
	
	
	
	      * Perspective
	

	
	
	
	
	
	
	      * Applied CAD
	

	ACTIVITIES

	


	Enrichment
	

	Remedial
	


ENGINEERING GRAPHICS AND DESIGN

ASSESSMENT OF ASSEMBLY DRAWINGS:

Drawings on unprepared, clean drawing sheets:

	
	1 VIEW
	2 VIEWS
	3 VIEWS
	4 VIEWS

	VIEW 1
	12
	7
	7
	5

	VIEW 2
	
	7
	7
	5

	VIEW 3
	
	
	7
	5

	VIEW 4
	
	
	
	5

	BORDER & TITLE STRIP
	2
	2
	2
	2

	TITLE
	1
	1
	1
	1

	SCALE
	1
	1
	1
	1

	PLANNING
	1
	1
	2
	2

	3RD ANGLE
	
	1
	2
	2

	CENTRE LINES
	1
	1
	1
	1

	SECTION PLANES
	1
	1
	1
	1

	PROJECTION SYMBOL
	
	2
	2
	2

	DIMENTIONS
	3
	3
	3
	4

	LINE WORK & PRESENTATION
	3
	3
	4
	4

	TOTAL
	25
	30
	40
	40


NB: This table is only a suggested assessment/marking tool!

ENGINEERING GRAPHICS AND DESIGN

ASSESSMENT OF ASSEMBLY DRAWINGS:

Drawings on prepared diagram sheets with planning done:

	
	1 VIEW
	2 VIEWS
	3 VIEWS
	4 VIEWS

	VIEW 1
	10
	6
	6
	6

	VIEW 2
	
	6
	6
	6

	VIEW 3
	
	
	6
	6

	VIEW 4
	
	
	
	6

	TITLE
	1
	1
	1
	1

	SCALE
	1
	1
	1
	1

	CENTRE LINES
	1
	1
	1
	1

	SECTION PLANES
	1
	1
	1
	1

	PROJECTION SYMBOL
	
	1
	2
	1

	DIMENTIONS
	3
	3
	3
	3

	LINE WORK & PRESENTATION
	3
	3
	3
	3

	TOTAL
	20
	25
	30
	35


NB: This table is only a suggested assessment/marking tool!

ENGINEERING GRAPHICS AND DESIGN

ASSESSMENT OF ASSEMBLY DRAWINGS:
Drawings on unprepared, clean drawing sheets:

	
	1 VIEW
	2 VIEWS
	3 VIEWS
	4 VIEWS

	VIEW 1
	
	
	
	

	VIEW 2
	
	
	
	

	VIEW 3
	
	
	
	

	VIEW 4
	
	
	
	

	BORDER & TITLE STRIP
	
	
	
	

	TITLE
	
	
	
	

	SCALE
	
	
	
	

	PLANNING
	
	
	
	

	3RD ANGLE
	
	
	
	

	CENTRE LINES
	
	
	
	

	SECTION PLANES
	
	
	
	

	PROJECTION SYMBOL
	
	
	
	

	DIMENSIONS
	
	
	
	

	LINE WORK & PRESENTATION
	
	
	
	

	TOTAL
	
	
	
	


ENGINEERING GRAPHICS AND DESIGN

ASSESSMENT OF ASSEMBLY DRAWINGS:

Drawings on prepared diagram sheets with planning done:

	
	1 VIEW
	2 VIEWS
	3 VIEWS
	4 VIEWS

	VIEW 1
	
	
	
	

	VIEW 2
	
	
	
	

	VIEW 3
	
	
	
	

	VIEW 4
	
	
	
	

	TITLE
	
	
	
	

	SCALE
	
	
	
	

	CENTRE LINES
	
	
	
	

	SECTION PLANES
	
	
	
	

	PROJECTION SYMBOL
	
	
	
	

	DIMENTIONS
	
	
	
	

	LINE WORK & PRESENTATION
	
	
	
	

	TOTAL
	
	
	
	


NB: This table is only a suggested assessment/marking tool!

ENGINEERING GRAPHICS AND DESIGN

SUGGESTED PENCIL LINE WORK

	TYPE OF LINE
	DISCRIPTION
	USED FOR:

	A
	Thin, darker and continuous. 

(The darkest of the lines, as done by 2H, 3H or 4H pencil.)
	1. Border & Title block /

      Name block

2. Outlines and visible

parts

4.   Answers (locus)
5.   Projection symbol

6.   Tables 

	B
	Thin, lighter and continuous.

(Lighter than A-line, 

but still clearly visible.)
	1. All writing and

Numbering

2.  Dimensions (everything)
2. Projection planes (XY-

Lines)
4.  Auxiliary views (for marks)

5.  Crosshatching

6. Screw tread

7. Folding lines (developments)

	C
	Thin, very light and continuous.

(Almost invisible, especially as observed from a distance.)
	1. Constructions

2. Planning

3.   Projections

4.   Guide lines (for writing)



	
	
	

	Dash-lines

(Hidden detail lines.)


	Broken B-line

(Approx. spacing: line 3 ; space 2 ; line 3 ; space 2 ; line 3)


	To indicate hidden detail



	Chain-lines
	Broken B-line

(Approx. spacing: line 25 ; space 2 ; line 3 ; space 2 ; line 25) 

PS: The lines and spaces can be less, but not more than the above!
	1. Center points of circles.

2. Center lines (Center axis)
3. Section planes

4. To indicate assemblies


ENGINEER GRAPHICS AND DESIGN

SUGGESTED PRINTING/WRITING & DIMENSIONING:

1. ALL writing (including the under lining), dimensioning and numbering are done in “B” type quality. 
2. ALL writing must be done in PRINTED CAPITAL LETTERS!
3. ALL numbering on/for the drawing/views must be done in printed small letters or numbers! 
4. With the exception of the TITLE, ALL writing, dimensioning and numbering must be done at approx. 4 mm.

5. The TITLE must be done at approx. 6 mm.

CAPITAL LETTERS

	A   B   C   D   E   F   G   H   I   J   K   L   M

N   O   P   Q   R   S   T   U   V   W   X   Y   Z




Small letters

	a   b   c   d   e   f   g   h   I   j   k   l   m

n   o   p   q   r   s   t   u   v   w   x   y   z




NUMBERS

	0   1   2   3   4   5   6   7   8   9   10










