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Internal Assessment Resource

Construction and Mechanical Technologies Level 3
	This resource supports assessment against:

Achievement Standard 91624

Demonstrate understanding of a structural system

	Resource title: A timber-framed house

	3 credits

	This resource:

· Clarifies the requirements of the Standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-12-2012-91624-01-6197

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.




Internal Assessment Resource 

Achievement Standard Construction and Mechanical Technologies 91624: Demonstrate understanding of a structural system
Resource reference: Construction and Mechanical Technologies 3.24
Resource title: A timber-framed house
Credits: 3
Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Construction and Mechanical Technologies 91624. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the Standard and assessing students against it. 
Context/setting 

This activity requires students to create a presentation that demonstrates their understanding of a structural system. The particular context is a timber-framed house that would be currently constructed in New Zealand. 

Before creating their presentation, students will gather and analyse the information they need to fully understand how a timber-framed house derives its structural integrity situated in different topographical, wind, and earthquake conditions in New Zealand and when different roof types are used, for example, corrugated iron (light) versus clay tiles (heavy). 
Students need to explore the structural changes, including in materials and construction techniques that are needed for differing conditions. Examples include a coastline property versus a metropolitan situation, hillside site versus a flat site, or a house on a property in an earthquake-prone area versus a non-earthquake-prone one.

Students should be familiar with the associated Standards, particularly New Zealand Standard 3604:2011 Timber-framed buildings.
Students may complete this task as a separate research investigation or in conjunction with a project where they are designing a timber-framed house to address an identified need or opportunity. Students are not assessed on their design work, but on their understanding of the structural system within their design and in other New Zealand timber-framed houses.
Students could present evidence as a report that includes discussions and an annotated graphic design, and may include annotated photographs and CAD drawings.

Students will be assessed on the depth and comprehensiveness of their understanding.

Conditions 

This assessment resource assumes that students will investigate, gather evidence, and create their presentation as a stand-alone task. The credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 30 hours.
As an alternative, you may prefer your students to gather their evidence throughout the year using out-of-class time with periodic in-class progress checks, and create their presentation at or near the end of the year in a more limited timeframe such as one to two weeks. 

Students can gather and analyse information individually or in groups, but their presentations must be their own work.

Resource requirements 
Students will need access to visiting speakers such as architects, builders, and council building inspectors and technical information such as:
· New Zealand Standard 3604:2011 Timber framed buildings, available from Standards New Zealand (email snz@standards.co.nz):
http://www.standards.co.nz/services/publications/Revised+timber+framed+buildings+Standard+NZS+3604+2011+available+now.htm
· BRANZ House Building Guide (ISBN 1-877330-11-6)
· Gib Bracing Systems (email info@gib.co.nz)

· SNZ NZS/AS 1100. 301.S1: Technical Drawing Part 301: Architectural Drawing Supplement 1: Architectural Drawings (email snz@standards.co.nz).
Additional information

None.
Internal Assessment Resource 

Achievement Standard Construction and Mechanical Technologies 91624: Demonstrate understanding of a structural system
Resource reference: Construction and Mechanical Technologies 3.24
Resource title: A timber-framed house
Credits: 3
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of a structural system.
	Demonstrate in-depth understanding of a structural system.
	Demonstrate comprehensive understanding of a structural system.


Student instructions 
Introduction 

This activity requires you to create a presentation that demonstrates your understanding of the structural system of a timber-framed house that would be currently constructed in New Zealand. 

Teacher note: You could adapt this resource for another structural system such as bridges, cranes, bike frames, or exercise equipment.
You have six weeks to complete this assessment activity. 
Teacher note: Adapt the timeframe to suit your students and context. For example, you may decide to have your students gather evidence in an ongoing way throughout the year.

You will be assessed on how well you demonstrate understanding of the structural system of a timber-framed house. 

Task
Choose a timber-framed house as the focus for this activity. It may be useful to choose an existing timber-framed house, or a proposal for one, where there is access to detailed plans, elevations, and site location. For this activity you should use technical language, diagrams, and symbols as appropriate to present information.
Using your focus house:

· explain the structural members (such as trusses, beams, studs, bracing, piles, and bearers) and materials that have been designed to comply with NZ3604 for its intended location or environment
· explain how your focus house has been designed to withstand known load requirements and dynamic loads 

· discuss the structural integrity of your focus house and how this impacts on the selection of structural members, and construction materials and techniques

· discuss how the structural members and materials enable your focus house to achieve structural integrity
· discuss and justify possible ways of increasing the structural integrity of your focus house. You may wish to discuss and justify locations in a different wind and/or earthquake zone and how this might affect the choice of fixtures and fittings for roofing or foundation requirements
· evaluate the structural integrity of your focus house
· include annotated photographs, flow diagrams, written text, drawings, website links, and/or functional models to support your explanations and discussion

· acknowledge all your sources of information.
Present your findings. Negotiate the format of your presentation with your teacher. It could be, for example, a slideshow, a portfolio, a display board, a video, or any combination of these.
Assessment schedule: Construction and Mechanical Technologies 91624 A timber-framed house
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student demonstrates understanding of the structural system of timber-framed housing.

The student explains the structural members and materials that are used to achieve a structural system. 

The student typically explains foundations, wall construction, roof construction, and the connection between the members to achieve a certified NZ timber-framed house and hence a safe, dry, and long-lasting dwelling. The explanation refers to materials used in these members such as concrete foundations, timber frames and timber trusses. 

The student may include diagrams to assist their explanations.

The student uses correct technical language such as studs, sheet bracing, and trusses.

The student explains how a structural system has been designed to withstand known load requirements and dynamic loads using technical language, diagrams and symbols as appropriate.

The student typically explains the effect the zone in which the house is situated has on its structural system. They should consider changes in terms of wind, topography, and earthquake. 
For example, the student answers questions such as: How many ‘bracing units’ would be required in a high wind area? What structural system would be required to gain the required number of bracing units so the house complies with NZS3604? 

The student might illustrate and annotate the structural system.

The student uses symbols that comply with NZS/AS1100.301:1985.
The student discusses the structural integrity of a structural system and how this impacts on the selection of structural members, and construction materials and techniques.

The student typically discusses the way a timber-framed house is assembled, the materials used, and what structural members are used to ensure that the house complies with NZS3604, and hence addresses structural integrity.

For example, the student could discuss the selection of stud sizes and spacing in order to comply with NZS3604.The discussion could also include the materials required to meet differing sea spray zones to prevent corrosion, and the effect on the structural integrity of the house if these are not compliant. 

The student may include diagrams to assist discussions.

The above descriptions are indicative only and relate to just part of what is required.


	The student demonstrates in-depth understanding of the structural system of timber-framed housing.

The student:

· explains the structural members and materials that are used to achieve a structural system
· explains how a structural system has been designed to withstand known load requirements and dynamic loads using technical language, diagrams, and symbols as appropriate
· discusses the structural integrity of a structural system and how this impacts on the selection of structural members, and construction materials and techniques
· discusses how the structural members and materials work together to enable a structural system to achieve structural integrity 

· evaluates the structural integrity of a structural system.

The student evaluates the house that they have studied and comments on the integrity of the system as a whole, from the foundations upward. This could involve explanations of how different structural members work together to ensure that the house maintains structural integrity and meets the needs for a house located within the specified wind and/or earthquake zone or for a change of roof material type.
The student uses terms such as durability, fitness for purpose, strength, loading, shear planes, and relates his/her comments to the particular wind and/or earthquake zone or roof type change it was designed for.

The above descriptions are indicative only and relate to just part of what is required.


	The student demonstrates comprehensive understanding of the structural system of timber-framed housing.

The student:

· explains the structural members and materials that are used to achieve a structural system 

· explains how a structural system has been designed to withstand known load requirements and dynamic loads using technical language, diagrams and symbols as appropriate
· discusses the structural integrity of a structural system and how this impacts on the selection of structural members, and construction materials and techniques
· discusses how the structural members and materials work together to enable a structural system to achieve structural integrity
· evaluates the structural integrity of a structural system
· discusses and justifies possible ways of increasing the structural integrity of a structural system.

The student typically discusses and justifies any improvements needed on the house that they have studied if it was to change location within NZ to a different wind and/or earthquake zone or for a change of roof material type. This discussion should include ‘how’ and ‘why’ structural components need to change to conform to this new zone or roof type. 

The above descriptions are indicative only and relate to just part of what is required.




Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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