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Internal Assessment Resource

Construction and Mechanical Technologies Level 1

EXPIRED

	This resource supports assessment against:

Achievement Standard 91061 version 3
Demonstrate understanding of basic concepts related to structures

	Resource title: Mini Gazebo

	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
	February 2015 Version 3

To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number A-A-02-2015-91061-02-4622

	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 91061: Demonstrate understanding of basic concepts related to structures 
Resource reference: Construction and Mechanical Technologies 1.24 v3
Resource title: Mini Gazebo
Credits: 3
Teacher guidelines

The following guidelines are designed to ensure that teachers can 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 91061. 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 identifies and discusses basic concepts related to structures, including information about safety factors, forces, types of structural members and joints, and how different components of structures transfer forces, resist loads, and contribute to the integrity of the structure. The presentation will relate these to the design of a particular structure using pin-jointed columns and beams, such as a portable mini gazebo. However, designing and making the structure is not part of this assessment activity. 
The presentation may be in any format that you and the student agree on. For example, it could be presented as a slide show, a portfolio, a display board, or a video. The material presented could include, for example, annotated photographs, flow diagrams, written text, drawings, website links, and functional models.

Before creating their presentations, the students will gather and analyse the data they need in order to demonstrate comprehensive understanding. They may do this as a separate investigation or they may do it as part of another project. For example, the task of creating a presentation focusing on a mini gazebo could be in preparation for, or reflection on, a project in which they design and/or construct a mini gazebo.

Other possible contexts could include the construction of:

· a piece of furniture such as a coffee table, a stool, or a shelving unit

· a step ladder or a climbing frame

· a support frame or brackets.

Prior learning

Before beginning this activity, provide your students with multiple learning opportunities to explore information about basic concepts related to structures. 

Discuss safety factors, forces, types of structural members and joints, and how different components of structures transfer forces, resist loads, and contribute to the integrity of structures. Ensure that your students understand what is meant by the terms forces, loads, and safety factors in the context of achievement standard 1.24. As a class, discuss how these concepts apply in relation to some different structures.
Conditions

This assessment resource describes a process in which students investigate and gather evidence and then create a presentation as one discrete classroom task. However, you may prefer to have your students gather evidence in an ongoing way throughout the year. If the students gather the evidence for their presentation as part of one discrete task, then this activity (the task and the prerequisite task) will take place over 6–8 weeks of in- and out-of-class time. 

The student could gather and analyse their evidence independently or in groups, but they need to write their presentations independently, and the presentations will be assessed individually.

Resource requirements 

Access to a camera, if required.
Websites

· http://www.technologystudent.com/forcmom/force1.htm
· http://www.diydoctor.org.uk/projects/forces.htm
Additional information 

The understanding expected in this standard is not at the formulaic level, that is, it does not involve calculating units of force. 

Internal Assessment Resource

Achievement Standard Construction and Mechanical Technologies 91061: Demonstrate understanding of basic concepts related to structures 

Resource reference: Construction and Mechanical Technologies 1.24 v3
Resource title: Mini Gazebo 
Credits: 3
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of basic concepts related to structures.
	Demonstrate in-depth understanding of basic concepts related to structures.
	Demonstrate comprehensive understanding of basic concepts related to structures.


Student instructions
Introduction

This assessment activity requires you to create a presentation that demonstrates your understanding of how safety factors, forces, and structural members and joints contribute to the integrity of a structure that uses pin-jointed columns and beams. The presentation will relate these to the design of a particular structure, such as a mini gazebo (a portable device to provide shelter to a patio chair or lounger). However, designing and making the structure is not part of this assessment activity. 

Teacher note: This activity in this resource focuses on designing a mini gazebo. However, the resource could be easily adapted to focus on the design of another structure with pin-jointed columns and beams, such as an item of furniture, a ladder, scaffolding, or a bridge. 

The presentation may be in any format that you and your teacher have agreed on, for example, you could present your information as a slideshow, a portfolio, a display board, or a video.
Your teacher will explain whether you will do the research for your presentation as a separate investigation or as part of preparing for (or reflecting on) a project that requires you to design and make a mini gazebo (or another structure with pin-jointed columns and beams). In either case, your research will need to cover all the information described below in the investigation.

You need to acknowledge all your sources as part of good practice (although this aspect of the presentation will not be assessed).

You will be assessed on the depth and comprehensiveness of your understandings.

This activity will take place over 6–8 weeks of in- and out-of-class time. 

Teacher note: Adapt the time allowed to meet the needs of your students. You may decide to have your students gather evidence in an ongoing way throughout the year.

You may work with others on the investigation, but you must create your presentation independently. You will be assessed on the basis of your presentation.
Investigation

You may work on this investigation either independently or with a partner or a group. 

Identify (and confirm with your teacher) the particular structure (for example, a portable mini gazebo) that you will focus on in your presentation. 

Investigate the following four forces: tension, compression, shear, and torsion. Be prepared to define each term, to explain each force, and to illustrate the differences between them.

Find out about:

· different types of structural members and about how each type resists static point loads
· joints, especially pin joints

· how structural members and pin joints transfer forces (tension, compression, shear and torsion) in more than one structure that uses pin-jointed columns and beams
· safety factors that relate to internal loads acting on structural members in structures that use pin-jointed columns and beams. Be prepared to describe these factors, to explain why they are relevant and how they work, to illustrate how they apply in more than one structure, and to explain how they apply in the case of your focus structure. (Note that you are not required to work out formulae or calculate units of force.)

· how to establish integrity (soundness of construction) in some structures that use pin-jointed columns and beams, including your particular structure. Consider how the following impact on each structure:

· the strength, weight, material, and profile of the structural members

· the combination of all the structural members and the means by which they are joined

· safety factors that apply to the structure.
Collect evidence that you could use in your presentation to support and illustrate your findings. This evidence may include annotated sketches, mock-ups, models, photographs, quotes, and video clips. (Evidence for this achievement task may be embedded within a body of work that you are doing as part of another task in a specific context.)
As you gather information, keep a record of all the resources you refer to so that you will be able to acknowledge all your sources of information in your presentation.
Consider possible formats for a presentation that demonstrates your understandings in a way that meets the criteria for the task below. For example, you could present your information as a slideshow, a portfolio, a display board, or a video. The material you present could include, for example, annotated photographs, flow diagrams, written text, drawings, website links, and functional models.

Decide on the best format for your presentation and confirm this with your teacher.

Task
Working by yourself, prepare a presentation in the format confirmed by your teacher. Your presentation should:

· describe the specific structure that you will focus on, for example, a mini gazebo

· explain what is meant by tension, compression, torsion, and shear and explain the impact that each has on structural members (using diagrams or other illustrations to support your explanation)

· identify the types of structural members and joints used in structures (see Student Resource A for the relevant definition of structures) and explain how these structural members and joints transfer the forces of tension, compression, torsion, and shear, using illustrations and examples that relate to your focus structure (and also to other structures if this is needed to clarify your explanation)

· describe how these types of structural members resist static point loads 

· explain the purpose and function of safety factors that relate to internal static point loads acting on structural members, specifically explaining why designers need to plan for structural capacity beyond the expected load (in your focus structure and at least one other structure)

· discuss how the integrity of your focus structure would be established, explaining why specific materials (material types and their profiles) and assembly techniques would be used and why specific safety factors would be calculated

· compare and contrast the usefulness of different tests and other ways of addressing issues that relate to:

· the strength, weight, material type, and profile of the structural members

· the combination of all the structural members and the means by which they are joined

· safety factors that apply to the structure
· include evidence to support your statements

· acknowledge all your sources of information, making it clear where all the information has come from.

When you have finished, hand your presentation to your teacher.
Student Resource A: Definitions

These definitions are reprinted from the standard (Construction and Mechanical Technologies 91061).

· Structures for this achievement standard are limited to pin-jointed columns and beams.  Examples of structures may include but are not limited to – furniture, ladders, scaffolding, and bridges.

· Forces for this achievement standard are limited to – tension, compression, shear and torsion.

· Loads for this achievement standard are limited to static point loads.

· Safety factors for this achievement standard are limited to considerations of the internal loads acting on structural members.

· The integrity of a structure is reliant on but is not limited to – the strength, weight, material and profile of structural members; the combination and means of joining structural members; and safety factors applied to the structure.
Assessment schedule: Construction and Mechanical Technologies 91061 Mini Gazebo

	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has demonstrated understanding of basic concepts related to structures.
The student has:

· described safety factors as applied to structures 

The student’s presentation describes safety factors. For example:

Safety factors are used to ensure that structures can hold a load that exceeds the maximum expected load the structure will carry. Timber buildings are usually built using a safety factor of 2.0. This means they will carry twice their expected maximum load before failure occurs …
· explained what is meant by tension, compression, shear and torsion

The student’s presentation defines these four terms and explains the impact that these forces have on structural members, using diagrams to enhance the explanations. For example:

Torsion can be shown with the example of a plastic rubber (see my diagram). In my structure, torsion can be seen when the legs twist in opposite directions …

· identified the types of structural members and joints used in structures

The student’s presentation identifies different types of structural members and joints within an identified structure. For example:

A pin joint is a flexible joint between two or more parts of a structure. It allows movement. In my mini gazebo, I use pin joints to connect the legs …

I have decided that I may in fact have to use two ties one on either side of my structure to share the expected load. A tie is a member that has a tensile force acting on it when loaded. A strut is a member that has a compressive force acting on it …

· described how types of structural members resist loads
The student’s presentation describes different types of structural members and how they resist static point loads. For example:

The ties in my structure resist the tensile force acting on them. To resist this force the ties pull back on themselves to hold the structure together. The struts hold the structural members apart by resisting the compressive forces acting on them …
This description relates to only part of what is required, and is indicative only.
	The student has demonstrated in-depth understanding of basic concepts related to structures.
The student has:

· explained the safety factors applied to a structure

The student’s presentation identifies, describes, and explains different types of internal loads that act on structural members within an identified structure and describes safety factors that relate to these. It also gives reasons why the structural capacity of a structure needs to be considered beyond actual loads. For example:

Most structures are built to carry more than the maximum load they will ever be carrying so that the structure is extremely safe. Timber buildings are usually built using a safety factor of 2.0. This means they will carry about twice their expected maximum load before they fail. This safety factor is low because the loads on buildings are well known and the timber used in buildings is generally flexible (will move under load without breaking). Things made from more brittle materials however will have a higher safety factor, as they are more likely to fail. 

I expect that my frame needs to be capable of holding a maximum of 2 kg (the weight of the canvas when wet plus the weight of the frames). I have however built it so that it will not collapse if loaded to 20 kgs; I have therefore applied a safety factor of 10 to the design of my structure. I have done this to ensure that if someone pulls on my structure accidentally it will not fail. It has meant that I have selected materials and joints that are about 10 times stronger than they actually need to be under normal expected loads …

· explained how structural members and pin joints transfer forces in a structure
The student’s presentation defines and explains the forces of tension, compression, shear and torsion, identifies the types of structural members and joints used in structures, and describes how different types of structural members resist static point loads. It also explains how specific structural members and pin joints transfer specific forces. For example:

Structures are designed so that the internal forces acting in the members are always in balance or equilibrium. When this doesn’t occur then the structure fails. Each part of a structure (its members) and the way they are put together  (pin joints) all need to work together to enable a structure to be balanced. For example, in my structure I have created triangles so that the members act as either ties or struts so that the load is shared by all members in the structure and it remains in balance.

This description relates to only part of what is required, and is indicative only.
	The student has demonstrated comprehensive understanding of basic concepts related to structures.
The student has:

· discussed how the integrity of a structure is established.

The student:

· describes and explains the safety factors applied to a structure

· defines and explains the forces of tension, compression, shear and torsion

· identifies the types of structural members and joints used in structures

· describes how different types of structural members resist static point loads

· explain how specific structural members and pin joints transfer specific forces.

The student’s presentation includes explanations of why:

· material types and their profiles were chosen for use in constructing the mini gazebo

· assembly techniques were chosen for use in constructing the mini gazebo

· safety factors were considered in relation to constructing the mini gazebo. 

The presentation also compares and contrasts the usefulness of different tests and other ways of addressing issues relating to:

· the strength, weight, material type, and profile of the structural members

· the combination of all the structural members and the means by which they are joined

· safety factors that apply to the structure.

This description relates to only part of what is required, and is indicative only.



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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