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Internal Assessment Resource

Digital Technologies Level 1

	This resource supports assessment against:

Achievement Standard 91080 version 3
Demonstrate understanding of the common components of basic digital infrastructures

	Resource title: Know Basic Computer Systems

	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-02-2015-91080-02-4640

	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 Digital Technologies 91080: Demonstrate understanding of the common components of basic digital infrastructures 
Resource reference: Digital Technologies 1.50 v3
Resource title: Know Basic Computer Systems
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 Digital Technologies 91080. 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 investigate computer systems and demonstrate understanding of:

· the common individual components of basic computer systems, their purposes, their typical connections, and how data flows between them

· procedures and protocols for installing or replacing a physical component or a program

· the key characteristics used to specify each kind of component, in terms of interoperability, trade-offs, efficiencies, cost, and context of use.

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

Refer to the Student instructions for details of both the investigation (the preparatory activity) and the actual assessment task.

For their initial investigation, the students may work in pairs or groups. For the assessment task, they work individually. They present this individual work as a portfolio, in which they provide evidence from a variety of sources and activities to demonstrate their understandings. (Alternatively, they could present their work in another medium that enables them to demonstrate evidence, such as a slide show, booklet, or display board.) 

Give your students guidance about:

· what constitutes evidence

· on what principles they should organise and annotate the material they gather

· whether the portfolio is to be hard copy, digital, or a combination of the two.

Evidence could include: 

· photographs of the components of a computer system, with annotations discussing their purposes, their characteristics, and the limitations of the connections that carry data between them 

· records of the procedures and protocols used when installing or replacing a physical component or a program, along with explanations of the importance of these

· records of a discussion about the specifications for each component, including information about interoperability, trade-offs, efficiencies, costs, and contexts of use.
Although this aspect of the activity is not assessed, expect your students to acknowledge their sources, fully and accurately, by providing references.

Prior learning

Provide your students with multiple learning opportunities to identify how and why certain components have been prioritised in a range of basic computer systems. This will help the students to develop a comprehensive understanding of basic digital infrastructures.

Conditions 

Evidence for this assessment task will be gathered over 6 weeks of in- and out-of-class time. Adapt the time allowed to meet the needs of your students.

This is an individual assessment activity. Research may be carried out in pairs or groups, but the students must present evidence that demonstrates their understandings individually. 

Check all students’ work to ensure there is no direct plagiarism. The nature of this standard makes such checks essential.

Resource requirements  

· Computer systems that include appropriate hardware, peripherals, and system software; such systems are:

· defined in the standard and in Student Resource A below

· described in PC user magazines 

· described in the following websites: 
http://www.pugetsystems.com/configure.php
http://pcu.co.nz/system_builder/
http://ascent.co.nz/PCBuild.aspx
· Resources that provide useful starting points for this activity could include:

· magazines (for example, PC World, PC User, APC)

· custom-computer-builder websites, such as the three identified in the bullet point above 

· Wikipedia (for example, http://en.wikipedia.org/wiki/Electrostatic_discharge)

· http://www.HowStuffWorks.com
· http://www.Wikihow.com
· http://www.build-your-own-computers.com
· OEM online manuals

· IEEE standards (https://standards.ieee.org/)
· USB standards (http://www.usb.org/developers/docs)

· network cabling standards (http://www.siemon.com/us/standards)

· hard drive transfer speeds (http://www.interfacebus.com/PC_HardDrive_Throughput.html)            

· computer memory (http://computer.howstuffworks.com/computer-memory.htm)
· Add other relevant, up-to-date sites at your discretion.

Additional information

None.
Internal Assessment Resource

Achievement Standard Digital Technologies 91080: Demonstrate understanding of the common components of basic digital infrastructures 
Resource reference: Digital Technologies 1.50 v3
Resource title: Know Basic Computer Systems
Credits: 3
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of the common components of basic digital infrastructures.
	Demonstrate in-depth understanding of the common components of basic digital infrastructures.
	Demonstrate comprehensive understanding of the common components of basic digital infrastructures.


Student instructions
Introduction 
This assessment activity requires you to demonstrate an understanding of:

· the common individual components (refer to Student Resource A) of basic computer systems, their purposes, their typical connections, and how data flows between them

· procedures and protocols for installing or replacing a physical component or a program 

· the key characteristics used to specify each kind of component, in terms of interoperability, trade-offs, efficiencies, cost, and context of use.

After working with peers on the preparatory activity (the investigation), you will demonstrate this knowledge by completing a portfolio that includes a written discussion and other evidence, as described in the assessment task below. (Note that this assessment activity will not assess your skills in constructing a basic computer system.)

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

This is an individual assessment activity. You may carry out research (the preparatory task) working in pairs or a group, but you must write your own report (written discussion) and present your own portfolio with the information from your report and other evidence to demonstrate your understandings.

You have 6 weeks of in- and out-of-class time to complete your portfolio. 

Teacher note: Adapt the time allowed to meet the needs of your students.

Preparatory activity

Investigation

Working in pairs or small groups, find out about the common components of a basic computer system. 

· Select one of the following reasons for using a basic computer system:

· common uses, such as word processing and accessing email or the Internet

· gaming, for example, getting high-speed access to the Internet

· video editing, for example, using high-definition digital video and including audio 

· a computer system that you have already described for another project.

· Choose a basic computer system to investigate and discuss that meets this purpose and contains all the components listed in Student Resource A.
Gather information about:

· the characteristics and purpose of each component (Student Resource A)
· the connections between the components and how data flows between components

· how the purposes of the components determine the connections between them and the typical flow of data along them

· the key characteristics used to specify each kind of component (in terms of interoperability, trade-offs, efficiencies, cost, and context of use – see Student Resource B for examples of such characteristics), especially key characteristics that can limit their interoperability

· the characteristics (including mode, rate, and direction) and the limitations of the connections that carry data between components 

· procedures and protocols for installing or replacing a program or a physical component.

As you investigate, gather evidence that demonstrates your understanding of the points listed above. Organise this evidence and think about how it can best be recorded for presentation as part of your individual portfolio.
You are expected to acknowledge your sources fully and accurately by providing references (although this aspect of the task will not be assessed).

Task

Write a report (written discussion) in which you: 

· describe what the user will mainly use your basic computer system for

· describe the components needed for this use 

· describe the different purposes of the different components, their typical connections, and how data flows between them

· explain how the different purposes of the components determine the connections between them and how data typically flows along them

· describe key characteristics of components that limit their interoperability and explain how they limit it

· clearly describe the steps in a protocol or procedure for installing or replacing a physical component or a program, for example:

· an ESD (electrostatic discharge) protocol 

· a procedure for installing or replacing a physical component of this computer system

· a procedure for installing and updating a software component (system or application) on this computer system

· explain why it is important to follow such procedures and protocols

· discuss (for example, by comparing and contrasting) the characteristics and limitations of the connections that carry data between the components of the computer system

· discuss the key characteristics used to specify each kind of component in terms of interoperability, trade-offs, efficiencies, costs, and contexts of use (see Student Resource B for ideas about key characteristics of components in terms of these factors).

Create a portfolio that:

· demonstrates your understanding of the purposes and key characteristics of basic computer systems 

· includes the information in your written discussion 

· includes annotated diagrams with written discussion, photographs, and drawings as appropriate. 

Hand your completed portfolio in to your teacher.

Teacher note: The student’s presentation could, alternatively, be in the form of a slide show, booklet, or display board, rather than a portfolio. Discuss these options with your students, if they are appropriate.

Student Resource A: A basic digital infrastructure (computer system)
The following text is reprinted from the standard (Digital Technologies 1.50 v2).
A basic digital infrastructure system consists of:
· personal computer hardware, which includes but is not limited to:

· case

· power supply

· motherboard

· on-board components (e.g. video, USB ports, and networking)

· CPU

· memory

· extension cards (e.g., PCI Express)

· storage devices (will include magnetic, optical, and solid state drives and media)
· associated peripherals, which include but are not limited to:

· keyboard and mouse

· CRT and LCD monitors

· printer

· modem or router

· at least one additional input device

· at least one additional output device
· system software, which includes but is not limited to:

· operating system

· device drivers

· disk utilities

· malware/virus checkers.

Student Resource B: Key characteristics of components in terms of interoperability, trade-offs, efficiencies, and costs

Characteristics of components are the technical specifications of components that govern how they interact with other computers.

· Interoperability, for example:
· comparing USB1 with USB2 and USB3 

· “This type of component will not operate with this, so my choice is limited to …”

· Trade-offs, for example:
· “For this particular use, USB1 is acceptable; even though you could install USB3 (you don’t get a better performance for installing USB3).”

· “This will meet my needs for gaming but will limit my [other possible uses]; however, gaming is my main usage, so this will have to do.”

· Efficiencies, for example:
· comparing and contrasting a USB3 device with a USB1 device (data throughput)

· Cost, for example:
· USB2 exists on the motherboard versus the cost of an add-on USB3 card

· “Should I choose this component over this because it is cheaper, when the quality of output may be less? No, because …”
Assessment schedule: Digital Technologies 91080 Know Basic Computer Systems
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has demonstrated understanding of the common components of basic digital infrastructures.
The student has:

· described and identified the purpose of the components of basic digital infrastructures (refer to Student Resource A)

For example, their writing includes:

Network interface card purpose: to enable the computer to communicate with other computers across a network.
Display adapter interface purpose: to provide text and graphics output to a video monitor.
· described the typical connections and data flow between components of a basic digital infrastructure

For example, their writing includes:

Serial connection: the transmission from computer to computer or computer to peripheral one bit at a time.
Parallel connections: the transmission from computer to computer or computer to peripheral where all the bits that make up a character are transmitted at the same time over a multiline cable.
· described the key characteristics of components of a basic digital infrastructure that limit their interoperability

For example, the student has described the key characteristics of on-board video versus AGP (the relative performance characteristics):
Key Characteristics of USB 

A USB is a high-speed serial connection standard for peripheral devices. USB1 has a data transfer rate of 12Mbps, USB2 has a data transfer rate of 480Mbps, USB3 has a data transfer rate in excess of 3.2Gbps.

The advantages of a USB are that it is simple in comparison to older serial devices, it is self-powering, and multiple devices can be connected to one USB.

· described a procedure or protocol for installing or replacing a physical component or a program
For example, the student has written a clear set of instructions, well stepped out, for installing or replacing a physical component or a program.
This description relates to only part of what is required, and is indicative only.
	The student has demonstrated in-depth understanding of the common components of basic digital infrastructures.
The student has:

· explained how the purpose of components determines the connections between components and the typical flow of data along them

For example, their writing includes:

For the NIC (component): the communication speed (data throughput) of the operation of applications over the NIC is affected by the transmission speed (10Mbps vs 100Mbps vs 1Gbps), the transmission media (characteristic) (copper vs fibre, wireless, and optical, etc.), and the transmission protocols (characteristic).

For example, low transmission speeds (characteristic) are acceptable for text-based communication (purpose) such as email (10Mbps); medium transmission speeds are required for feature-rich web pages (purpose) (100Mbps) such as Flash applications; fast transmission speeds (1Gbps) provide a better experience, e.g. for viewing high-definition video or multi-player video gaming (purpose). As a comparison, if we tried to view high-definition video over a 10Mbps link, the viewing experience would show considerable latency, with slow loading and the video frame jerky, and in some instances, it may crash the link.

· explained how the key characteristics of components limit their interoperability

For example, their writing includes: 
Limitation: multiple users on a single wireless link will lower the bandwidth available for an individual user.
USB protocol improves on the old serial protocol (60Bps/RS232) and enables much higher data transfer rates (characteristic). 

· described a procedure or protocol and explained the importance of procedures and protocols when installing or replacing a physical component or a program.

For example, their writing includes:

These are important for consistency and accuracy so that where there is more than one user or service person; everyone can understand how to manage the computer system.
This description relates to only part of what is required, and is indicative only.
	The student has demonstrated comprehensive understanding of the common components of basic digital infrastructures.
The student has:

· discussed the characteristics and limitations of the connections that carry data between components

For example, their writing includes:

Copper (CAT5 or better) has a maximum single-step transmission path of 100 metres before a repeater is required to enhance the signal (e.g. another switch).

Fibre in comparison has a single-step path, in most cases 3 km or more.

Optical links are seriously affected by physical obstructions such as trees and building, and both optical and wireless links can be seriously affected by adverse weather conditions.
· discussed the key characteristics used to specify each kind of component in terms of interoperability, trade-offs, efficiencies, cost, and context of use.

For example, their writing includes:

10Mb data link will not effectively carry high-quality video of a 1Gb data link.

Shared communication over a wireless link is of lower quality than a similarly shared link over a 1Gb data link.

On-board video is often not of high enough quality and performance for, as an example, a multi-player, high-definition video game, which would require an additional high-definition video card with an on-board graphics processor and additional video RAM.

The choice is now, do you install a high-definition video card or accept the lower quality of the video output for a lower cost of the computer?

The use of on-board video lowers the quality of the user experience when compared with that given by a high-definition video card (with its own graphics processor and RAM) and has an additional impact on other system resources such as processing and RAM.

· described a procedure or protocol and explained the importance of procedures and protocols when installing or replacing a physical component or a program.

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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