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Introduction
This programme module may be delivered as a standalone module leading to certification in a QQI minor award. It may also be delivered as part of an overall validated programme leading to a Level 5 QQI Certificate. 

The teacher/tutor should familiarise themselves with the information contained in Laois and Offaly Education and Training Board’s programme descriptor for the relevant validated programme prior to delivering this programme module.

The programme module is structured as follows:

	1. Title of Programme Module

	2. QQI Component Title and Code

	3. Duration in hours

	4. Credit Value of QQI Component

	5. Status

	6. Special Requirements

	7. Aim of the Programme Module

	8. Objectives of the Programme Module

	9. Learning Outcomes

	10. Indicative Content

	11. Assessment

a. Assessment Technique(s)

b. Mapping of Learning Outcomes to Assessment Technique(s)

c. Guidelines for Assessment Activities

	12. Grading

	13. Learner Marking Sheet(s), including Assessment Criteria


Integrated Delivery and Assessment

The teacher/tutor is encouraged to integrate the delivery of content where an overlap between content of this programme module and one or more other programme modules is identified. This programme module will facilitate the learner to develop the academic and vocational language, literacy and numeracy skills relevant to the themes and content of the module. 

Likewise the teacher/tutor is encouraged to integrate assessment where there is an opportunity to facilitate a learner to produce one piece of assessment evidence which demonstrates the learning outcomes from more than one programme module. The integration of the delivery and assessment of level 5 Communications and level 5 Mathematics modules with that of other level 5 modules is specifically encouraged, as appropriate. 

Indicative Content

The indicative content in Section 10 does not cover all teaching possibilities. The teacher/tutor is encouraged to be creative in devising and implementing other approaches, as appropriate. The use of examples is there to provide suggestions. The teacher/tutor is free to use other examples, as appropriate. The indicative content ensures all learning outcomes are addressed but it may not follow the same sequence as that in which the learning outcomes are listed in Section 9. It is the teacher’s/tutor’s responsibility to ensure that all learning outcomes are included in the delivery of this programme module.
1. Title of Programme Module
Audio Engineering
2. Component Name and Code 
Audio Engineering 5N1564
3. Duration in Hours
150 Hours (typical learner effort, to include both directed and self-directed learning)
4. Credit Value
15 Credits 

5. Status
This programme module may be compulsory or optional within the context of the validated programme. Please refer to the relevant programme descriptor, ‘Section 9 Programme Structure’.

6. Special Requirements
The provider must have all of the following in place to offer this award:

1. Stereo digital audio editing software
2. Music and sound technology with digital audio workstation software and Midi sequencing capabilities.
7. Aim of the Programme Module
This programme module aims to equip the learner with the knowledge, skill and competence to work independently and under supervision in an audio engineering environment and develop an awareness of present audio technological developments.
8. Objectives of the Programme Module

· To facilitate the learner to acquire an understanding of MIDI and MIDI controllers.
· To enable the learner to gain an understanding of MIDI sequencing skills and editing techniques.
· To assist the learner to develop a practical knowledge of sampling and sample playback.
· To enable the learner to explore synchronisation procedures and their use in production environments.
· To assist the learner to develop the academic and vocational language, literacy and numeracy skills related to audio engineering (MIDI sequencing and sampling) through the medium of the indicative content.
· To enable the learner to take responsibility for his/her own learning.
9. Learning Outcomes of Level 5 Audio Engineering 5N1564
Learners will be able to examine common musical instrument digital interface (MIDI) terms, to include, MIDI interface, receive and transmit channel, omni on and off, local on and off and MIDI merge

1. explore the functions of the 3 MIDI ports

2. examine different types of MIDI controllers, to include, keyboard, pitch wheel, modulation wheel and after touch

3. explore the characteristics of a synchronised system

4. examine common sampling terms including, sample rate, bandwidth, timestretch, keygroup, velocity, threshold and zone

5. examine different time code types and standards including, European Broadcasting Union (EBU), Society of Motion Picture and Television Engineers (SMPTE), MIDI time Code (MTC), linear time code (LTC) and vertical interval time code (VITC)

6. connect common pieces of equipment via MIDI, in the appropriate order

7. utilise different types of MIDI channel messages; to include note on/off, note number, note velocity, aftertouch and program change

8. utilise different types of MIDI system messages including, MIDI time code and system exclusive

9. edit a MIDI part changing note length, pitch and velocity

10. utilise quantise functions appropriately

11. set MIDI channels appropriately

12. record and edit samples appropriately to include labelling and managing files

13. utilise looping of audio within a hardware or software sampler

14. record multiple parts using a MIDI sequencer

15. manipulate parts into an arrangement using, part repeat delete, cut and paste

16. create and map multi-samples with correct tuning and zoning

17. implement appropriate audio and MIDI connections for synchronisation.
10.  Indicative Content 

This section provides suggestions for programme content but is not intended to be prescriptive. The programme module can be delivered through classroom based learning activities, group discussions, one-to-one tutorials, field trips, case studies, role play and other suitable activities, as appropriate.
Section 1: MIDI Theory
Facilitate learners to examine common MIDI terms, to include: 

· MIDI interfaces, considering, for example,
· USB MIDI interfaces
· multiple MIDI interfaces (e.g., I/O 2x2, I/O 4x4, I/O 8x8)

· iPad MIDI interfaces (e.g., MIDI Mobilizer™ II)
· connecting MIDI sound modules
· connecting effect processors (e.g., reverb, delay, harmonizers, guitar pedal rigs)

· connecting multitrack recorders
· controlling transport function on devices (e.g., analogue, digital)

· MIDI time code

· MIDI machine code

· receive and transmit channel, considering, for example,
· 16 channels in and out
· channel 10 for drums
· omni on and omni off

· local on and off

· MIDI merge, for example,
· MIDI merge box (e.g., 2-to-1 MIDI merge box) 

· communication protocol, considering:
· binary form
· control language (not a sound format)

· MIDI values: 
· 0-127
· 1-128
Facilitate learners to explore the functions of the 3 MIDI ports (in, out and thru), considering, for example, 

· MIDI files

· MIDI data

· MIDI-equipped instruments

· synthesisers

· digital pianos

· guitar MIDI converter

· wind instrument MIDI converters

· vocal MIDI converters

· CV-MIDI boxes (old synths)

· effect unit
Facilitate learners to examine different types of MIDI controllers, to include:
· keyboard controllers

· pitch wheel

· modulation wheel

· percussion controllers (e.g., Roland Octapad)

· wind instrument controllers

· guitar-like controllers (e.g., SynthAxe)

Facilitate learners to connect common pieces of equipment via MIDI, in the appropriate order, by understanding, for example,
· MIDI hardware specifications, such as:
· plug and cable specifications:
· USB
· firewire

· ports
· MIDI interfaces

· master - slave concept

· local on/off

· speed of MIDI communication (bandwidth)

· simple MIDI hook-ups, such as:
· daisy chains
· star configurations
· switcher setups (MIDI patchbay)

· control one synth from another

· control effects boxes and light shows

· control reverb units and FX boxes

· sound modules, such as:
· keyboard

· electric piano

· replicating specific instruments

· software samplers

· software synthesisers

· sound cards

Section 2: MIDI Sequencing
(Meets learning outcomes 8, 9, 10, 11, 12, 15 and 16)
Facilitate learners to use different types of MIDI channel messages, to include: 

· note on and note off, including:
· note number

· note velocity

· channel pressure (aftertouch)

· program change (patch change):
· melodic sounds, such as:
· piano

· guitar

· bass

· synth pad

· percussive and sound effects

· percussion

· pitch bend

· controller change, using some of the following:
· continuous controllers:
· CC 7 (Main Volume)

· CC 10 (Pan)
· CC 91 (ExtEff 1 Depth)
· CC 93 (ExtEff 3 Depth)
· CC 1 (Modulation)
· CC 11 (Expression)
· CC 5 (Portamento)
· switch controllers:
· CC 64 (Sustain)
· CC 65 (Porta on/off)
· fixed controllers:
· CC 121 (Reset Ctrl)
· CC 120 (AllSndOff)
· CC 122 (Local Ctrl)
· CC 123 (AllNoteOff)
· CC 101 (RPN MSB)

· CC 100 (RPN LSB)
Facilitate learners to set up MIDI channels appropriately using, for example,
· MIDI messages

· MIDI notes

· front panel controls

· header files

· MIDI cables and connections
Facilitate learners to utilise different types of MIDI system messages, for example,
· system exclusive (SysEx), such as:
· bulk dumps

· enable and disable GM compatibility mode
· set synthesiser's master volume

· editing system exclusive messages

· manufacturers messages

· universal messages

· system common, such as:
· absolute time message

· song position pointer

· song select

· tune request

· EOX message

· system realtime

· MIDI time code (MTC)
· start

· continue

· stop

· system reset
Facilitate learners to record multiple parts using a MIDI sequencer, by considering some of the following:
· controller keyboards, such as using
· punch in and punch out

· mix mode

· overwrite mode

· stack mode

· step entry, such as using

· computer keyboard
· mouse

· other controllers such as

· iPad

· drum pads

Facilitate learners to edit MIDI parts, to include:

· note length, for example, by

· using different draw modes (e.g., pencil and line tools)

· quantising note lengths and by snapping to grid values
· adjusting legato settings

· adjusting notation in score

· adding values to selected note lengths

· subtracting values from selected note lengths

· fixing values for selected note lengths
· scaling tempo (e.g., double note lengths, half note lengths) 
· randomising within a range
· automating alteration of notes

· pitch, for example, by

· transposing features

· using different draw modes (e.g., pencil and line tools)

· adjusting piano roll

· adjusting notation in score

· subtracting pitch value to selection

· fixing pitch to selection

· randomising pitch values within a range

· velocity, for example, by

· using different draw modes (e.g., pencil and line tools)

· using velocity lanes

· subtracting velocity values from selection

· fixing velocity values to selection

· scaling velocity by a percentage factor

· randomising velocity values by percentage factor

· applying ‘compression’

Facilitate learners to utilise quantise functions appropriately, considering

· note-on quantise:
· note duration quantise

· percentage quantise

· swing/shuffle quantise

· random quantise

· grid quantise

· groove quantise
Facilitate learners to manipulate parts into an arrangement, by using

· editing skills, such as:
· repeating (parts and notes) 

· deleting

· cutting

· pasting

· copying

· transposing

· splitting/trimming

· merging

· snapping (to grid)

· quantising

· edit windows, such as:
· list editor
· key editor

· score editor

· drum editor
· MIDI effects, for example,
· arpeggiating

· autopanning

· compressing

· microtuning

· chording

· transforming

· augmenting

· reducing

· echoing
· track types

· MIDI track

· tempo track, set using:

· bpm

· tempo tapping

· drawing tools (e.g., ramp and step)
· ruler track

· marker track

· automation track

Section 3: Sampling and Sample Playback
(Meets learning outcomes)
Facilitate learners to record and editing samples, to include: 

· converting sound to digital signal, considering

· sample rate

· bit depth

· sound quality

· labelling files

· managing files
· audio file formats, for example

· .wav

· .aif

· .sf2

· .rex
· trimming silence

· slicing and cutting at zero crossing

· sample start

· applying DC offset

· pitch shifting

· time stretching 

· stereo imaging (particularly for drums)

· levels and normalising

· compressing

· using additional features, such as:

· effects
· filters
· waveforms

· envelopes

· modulation

Facilitate learners to create and map multi-samples with correct

· tuning

· zoning

Facilitate learners to explain common sampling terms, to include:
· bandwidth

· timestretch

· keygroup/keyzone

· keymap
· velocity

· threshold

· zone

· multi-sampling

· sample rate

· bit depth

· tuning
· root key

· transposing samples

· sampler patches

· triggers
Facilitate learners to utilise looping of audio within a hardware or software sampler, considering 

· the size and position of the loop in the sample, such as:

· loop start (the beginning of the loop)

· loop end (the end point of the loop)

· loop play modes for each zone, such as:

· FW (forward only once, without looping)

· FW-LOOP (forward looping from the sample start point to the loop end point)

· FW-BW (forwards then backwards)

· FW-SUS (forward loop as long as key is pressed)

· BW (backwards only once)

· popular looping formats, such as:

· Apple

· Acid

· Rex

Section 4: Synchronisation
(Meets learning outcomes)
Facilitate learners to examine different time code types and standards, to include 

· European Broadcasting Union (EBU)

· Society of Motion Picture and Television Engineers (SMPTE)

· MIDI time Code (MTC)

· linear time code (LTC)

· vertical interval time code (VITC)

Facilitate learners to explore the characteristics of a synchronised system by considering, for example,
· MIDI based synchronisation systems, to include:
· real-world sync applications using time code and MIDI time code

· master/slave relationship 
· MIDI clock signals 
· branded synchronisation systems for multitrack recorders

· MIDI song position pointers 
· common start

· common stop

· common locating positions

· digital audio’s need for a stable timing reference, considering
· devices and software playing at the same tempo

· adjusting for latency

· tempo changes

· connection for synchronisation

· USB

· MIDI

· firewire

· video’s need for a stable timing reference

Facilitate learners to implement appropriate audio and MIDI connections for synchronisation, by 

· using methods, such as:

· ReWire

· MIDI clock signals

· MIDI routing utility ports

· designating a master and a slave (with the master controlling the tempo) to add more functionality, such as adding 

· hardware synthesisers (controlled via MIDI)

· instrumental recordings

· vocal recordings

· setting up synchronisation between software and hardware devices, such as:

· tape recorders

· drum machines

· stand alone hardware sequencers

· workstations

· applications on the same computer

· applications on another computer

· integrating audio and MIDI within the same system to
· apply sample patches

· trigger different playing techniques

· activate virtual sound sources

· utilise live performance
11.  Assessment

11a.
Assessment Techniques

Project



70%

Examination (Theory)

30%
11b. Mapping of Learning Outcomes to Assessment Techniques
In order to ensure that the learner is facilitated to demonstrate the achievement of all learning outcomes from the component specification; each learning outcome is mapped to an assessment technique(s). This mapping should not restrict an assessor from taking an integrated approach to assessment. All learning outcomes must be assessed.


	Learning Outcome
	Assessment Technique

	1. Examine common musical instrument digital interface (MIDI) terms to include MIDI interface, receive and transmit channel, omni on and off, local on and off and MIDI merge.


	Examination - Theory

	2. Explore the functions of the 3 MIDI ports.
	Examination - Theory

	3. Examine different types of MIDI controllers; to include keyboard, pitch wheel, modulation wheel and after touch.


	Examination - Theory

	4. Explore the characteristics of a synchronised system.
	Examination - Theory

	5. Examine common sampling terms including sample rate, bandwidth, timestretch, keygroup, velocity, threshold and zone.


	Examination - Theory

	6. Examine different time code types and standards including European Broadcasting Union (EBU), Society of Motion Picture and Television Engineers (SMPTE), Midi time Code (MTC), linear time code (LTC) and vertical interval time code (VITC).


	Examination - Theory

	7. Connect common pieces of equipment via MIDI, in the appropriate order.

	Project

	8. Utilise different types of MIDI channel messages; to include note on/off, note number, note velocity, aftertouch and program change.

	Project

	9. Utilise different types of MIDI system messages including MIDI time code and system exclusive.

	Project

	10. Edit a MIDI part changing note length, pitch and velocity.

	Project

	11. Utilise quantise functions appropriately.


	Project

	12. Set MIDI channels appropriately.

	Project

	13. Record and edit samples appropriately to include labelling and managing files.

	Project

	14. Utilise looping of audio within a hardware or software sampler.

	Project

	15. Record multiple parts using a MIDI sequencer.

	Project

	16. Manipulate parts into an arrangement using part repeat delete, cut and paste.

	Project

	17. Create and map multi-samples with correct tuning and zoning.

	Project

	18. Implement appropriate audio and MIDI connections for synchronisation.

	Project


11c. Guidelines for Assessment Activities
The assessor is required to devise an assessment brief and marking scheme for the project. The assessor is also required to devise an examination paper, marking scheme and outline solution for the examination. In devising the project and examination, care should be taken to ensure that the learner is given the opportunity to show evidence of achievement of ALL the learning outcomes. 

Assessment briefs may be designed to allow the learner to make use of a wide range of media in presenting assessment evidence, as appropriate. Quality assured procedures must be in place to ensure the reliability of learner evidence.
	Project

	70%

	The project may be carried out at any time during the programme delivery over a period of not less than 3-6 weeks.



	The learner will create a project to include evidence that demonstrates the following:

· connecting common pieces of equipment via MIDI, in the appropriate order

· utilising different types of MIDI channel messages; to include note on/off, note number, note velocity, aftertouch and program change

· utilising different types of MIDI system messages including MIDI time code and system exclusive

· editing a MIDI part, changing note length, pitch and velocity

· utilising quantise functions appropriately

· setting MIDI channels appropriately

· recording and editing samples appropriately, to include labelling and managing files

· utilising looping of audio within a hardware or software sampler

· recording multiple parts using a MIDI sequencer

· manipulating parts into an arrangement using part repeat delete, cut and paste

· creating and mapping multi-samples with correct tuning and zoning

· implementing appropriate audio and MIDI connections for synchronisation
Evidence may be produced in a range of conditions, such as in a studio, in a computer/multimedia lab or in real-life/work situations.

Evidence for this assessment technique may take the form of audio, visual, written, graphic or digital evidence, or any combination of these. Any audio, video or digital evidence must be provided in a suitable format.

All instructions for the learner must be clearly outlined in an assessment brief.



	Examination – Theory

	30%

	This assessment may be carried out within a reasonable time after the programme content has been delivered. The examination should be no less than 1 hour in duration.



	A theory-based examination will cover the following:

· common MIDI terms to include MIDI interface, receive and transmit channel, omni on and off, local on and off and MIDI merge

· functions of the 3 MIDI ports

· different types of MIDI controllers; to include keyboard, pitch wheel, modulation wheel and after touch

· characteristics of a synchronised system

· common sampling terms including sample rate, bandwidth, timestretch, keygroup, velocity, threshold and zone

· different time code types and standards including, European Broadcasting Union (EBU), Society of Motion Picture and Television Engineers (SMPTE), Midi time Code (MTC), linear time code (LTC) and vertical interval time code (VITC)

Evidence for this assessment technique may take the form of written or oral form (depending on the accommodation required for learners with specific needs). Any audio, video or digital evidence must be provided in a suitable format.

All instructions for the learner must be clearly outlined in an examination paper.



12.  Grading

Distinction: 
80% - 100% 

Merit:

65% - 79%

Pass: 

50% - 64%

Unsuccessful:
0% - 49%

At levels 4, 5 and 6 major and minor awards will be graded. The grade achieved for the major award will be determined by the grades achieved in the minor awards.

	Audio Engineering

5N1564

	Learner Marking Sheet

Project - 70%


Learner’s Name: ________________________________



	Assessment Criteria


	MaximumMark
	LearnerMark

	Demonstrates how to connect common pieces of equipment via MIDI, in the appropriate order.

	2
	

	Utilises different types of MIDI channel messages.

	6

	

	Utilises different types of MIDI system messages.

	2

	

	Applies editing techniques to a MIDI part to change note length, pitch and velocity.

	8

	

	Utilises quantise functions appropriately.
	8

	

	Demonstrates how to set up MIDI channels appropriately.
	4

	

	Uses appropriate techniques to record and edit samples.
	8

	

	Utilises looping of audio within a hardware or software sampler.
	6

	

	Uses appropriate techniques to record multiple parts using a MIDI sequencer.
	6

	

	Manipulates parts into an arrangement using part repeat delete, cut and paste.

	8

	

	Creates and maps multi-samples with correct tuning and zoning.
	8

	

	Implements appropriate audio and MIDI connections for synchronisation.
	4

	

	Total Mark
	70
	



NO ROUNDING OF MARKS
The Assessor has signed the Summary Results Sheet to verify that the evidence presented in the attached portfolio is the work of the named learner and that the result recorded here has been transcribed to the Summary Results Sheet.

External Authenticator's Signature: ............................................................   Date: .................

	Audio Engineering

5N1564

	Learner Marking Sheet

Examination - Theory 30%


Learner’s Name: ________________________________

	Assessment Criteria


	MaximumMark
	LearnerMark

	Section A: Short answer questions

Ten short answer questions (1 mark each)

Question no. 1

Question no. 2

Question no. 3

Question no. 4

Question no. 5

Question no. 6

Question no. 7

Question no. 8

Question no. 9

Question no. 10                                        
	1

1

1

1

1

1

1

1

1

1


	

	
Subtotal
	10
	

	Section B: Structured questions

Two structured questions, answer both (10 marks each)
Question no. 1

Question no. 2
	10

10


	

	
Subtotal
	20
	

	Total Mark
	30
	


NO ROUNDING OF MARKS
The Assessor has signed the Summary Results Sheet to verify that the evidence presented in the attached portfolio is the work of the named learner and that the result recorded here has been transcribed to the Summary Results Sheet.
External Authenticator's Signature: ............................................................   Date: ...........
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