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National Certificate in Land-based Engineering (G9RV 46)
Course overview and skills development summary
Introduction
National Certificates are made up of Units. Each Unit is mapped against an agreed set of national standards to identify the appropriate level and credit value defined by the Scottish Credit and Qualifications Framework (SCQF).

The SCQF level is a measure of how hard the Unit is. 

The credit value is a measure of the time, on average, it should take a learner to achieve the Unit. A single-credit Unit works out at an average of 40 hours teaching time and 20 hours self-directed learning. A double credit Unit works out an average of 80 hours teaching time and 40 hours self directed learning. If you’d like more information, it is available at www.scqf.org.uk.
Most National Certificates have mandatory and optional Units:

· Mandatory Units provide the generic knowledge, understanding and skills needed to be successful in your chosen career. Every student has to complete them.

· Optional Units give you an opportunity to choose a particular area of interest that you would like to learn about. 

This document provides information about the Units that make up your Course and the skills you will be developing as you work through each Unit. It explains: 

· the way you will use Core Skills in your chosen area of work

· how the Course is structured

It also describes the purpose of each Unit in the Course, including: 

· the subject-specific skills you will develop in each Unit

· the Core Skills you will develop naturally as you work through each Unit

· any Core Skill or Core Skill component that will be recorded on your certificate

Core Skills in your chosen area of work

As an engineer working in land-based industries, you will use Core Skills on a day-to-day basis.

Communication 

You need to be able to deal with customers and make sure that you give them clear and concise information. You need to be able to work with operators of machinery, and be able to communicate with them to understand what they need.

Numeracy 
You need to be able to measure things and refer to diagrams and charts. You also need to be able to use a calculator.

Information and Communication Technology
Information on service engineering is stored on a national database. You need to be able to input information, and access information that others have stored. You may also have to use a laptop on site for testing or diagnostic information.

Problem Solving 

You need to be able to choose appropriate ways to solve problems. To do this you need to be able to gather all the information you need, and then analyse the problem. You need to think about alternative approaches to solving the problem. This might be a technical problem or something that you need to resolve such as delivery of a piece of machinery. You also need to think about whether you chose the right way to solve the problems.

Working with Others 

You need to work with customers who may be interested in buying machinery, or with operators who need to know that you understand their needs.

Course structure for Land-based Engineering

To achieve this National Certificate you will need to achieve:

· all eight Units from the mandatory section 

· four Units from the optional section 

	Mandatory Units 
	Unit code
	SCQF level
	Credit value
	Date achieved


	Communication 
	F3GB 11
	5
	1
	

	Land-based Engineering: Electrics: Introduction 
	F91A 12
	6
	1
	

	Land-based Engineering: Engine Technology 
	F918 12
	6
	1
	

	Land-based Engineering: Hydraulics 
	F91X 12
	6
	1
	

	Land-based Engineering: Mechanical Transmission Systems
	F91R 12
	6
	1
	

	Land-based Engineering: Piston Engine Repair Skills 
	F919 12
	6
	1
	

	Land-based Engineering: Workshop Processes  
	F91C 12
	6
	1
	

	Mathematics: Craft 1 
	F3HV 11
	5
	1
	


	Optional Units 
	Unit code
	SCQF level
	Credit value
	Date achieved


	Engineering: Using Information Technology 
	F5D6 11
	5
	1
	

	Land-based Engineering: Agricultural Machinery — Cultivation and Plant Establishment 
	F91E 12
	6
	1
	

	Land-based Engineering: Brakes, Steering and Traction 
	F91W 12
	6
	1
	

	Land-based Engineering: Crop Harvesting Machines 
	F91F 12
	6
	1
	

	Land-based Engineering: Electronic Control and Monitoring Systems 
	F91V 12
	6
	1
	

	Land-based Engineering: Forestry Machinery Maintenance 
	F91H 12
	6
	1
	

	Land-based Engineering: Grass maintenance machinery  
	F91K 12
	6
	1
	

	Land-based Engineering: General Ground Care Machinery 
	F91J 12
	6
	1
	

	Land-based Engineering: Health, Safety and the Environment 
	F91D 12
	6
	1
	

	Land-based Engineering: Heavy Construction Plant 
	F91L 12
	6
	1
	

	Land-based Engineering: Powershift, Hydrostatic and Stepless Transmission Systems 
	F91T 12
	6
	1
	

	Land-based Engineering: Small Construction Plant 
	F91M 12
	6
	1
	

	Land-based Engineering: Timber Harvesting Heads 
	F91G 12
	6
	1
	

	Land-based Engineering: Welding 1
	F91N 12
	6
	1
	

	Land-based Engineering: Welding 2
	F91P 12
	6
	1
	

	Work Experience 
	D36H 11
	5
	1
	


Unit summaries

This section provides a brief description of each Unit in the Course. It explains:

· the purpose of each Unit 

· the subject-specific skills you will learn for each Unit

· which Core Skills you will be developing as you work through each Unit

· which Core Skill or Core Skill components are recorded in your Core Skills profile on your certificate
The Unit summaries are in alphabetical order so you can find them easily. This might not be the order you do them in. 

Communication (F3GB 11) 1 credit
In this Unit you will develop skills in:

· reading

· summarising and evaluating

· writing

· speaking and listening
The ability to communicate effectively with colleagues, suppliers and customers is crucial in the land-based industry.

This is a Core Skills Unit. When you achieve this Unit, your Core Skills profile will be updated to show you have achieved Communication at SCQF level 5.
Engineering: Using Information Technology (F5D6 11) 1 credit
In this Unit you will develop skills in using word processing, spreadsheet and software packages, and will gain experience in using routine features and internet search techniques. 

This Unit has the Core Skill of Information and Communication Technology embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show you have achieved Information and Communication Technology at SCQF level 5. 

Land-based Engineering: Agricultural Machinery — Cultivation and Plant Establishment (F91E 12) 1 credit

In this Unit you will develop skills needed to remove, assess, repair and replace parts in agricultural machinery. In addition, you will learn how to maintain, operate and adjust machinery. 
You will:

· find data to calibrate components

· make precision measurements to ensure components comply with manufacturers’ standards

· record your findings and recommendations 

As you are doing this Unit, you will be developing aspects of the Core Skills in Problem Solving, Communication and Numeracy.

Land-based Engineering: Brakes, Steering and Traction (F91W 12) 1 credit

In this Unit you will develop the skills and safe working practices needed to remove, replace and service brakes, steering and traction systems. 

You will:

· research manufacturers’ layouts, and traction types and principles
· find out about their construction features and servicing requirements
· plan the service and repair with the most economic use of resources
· use steering system geometry and numerical data during the final stages of assembly
· produce a report detailing the servicing, routine maintenance and overall condition of steering and braking systems 
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Communication and Numeracy.
Land-based Engineering: Crop Harvesting Machines (F91F 12) 
1 credit

In this Unit you will develop skills and techniques in using fault-finding techniques to service, repair and test components and machines. 

You will:

· plan when and how best to service and maintain machinery to ensure minimal disruption to the client
· research the working principles and functions of the machines to help you identify likely causes of faults
· carry out  calculations to determine drive speeds and crop-loss percentages
· consider the most likely cause of the fault, then test to confirm your theory
· source replacement parts, considering cost and delivery restrictions 
· produce a report detailing your findings, recommendations and costings 

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Problem Solving and Communication.
Land-based Engineering: Electrics: Introduction (F91A 12) 1 credit  

In this Unit you will develop skills in basic fault finding techniques so that you can repair and test electrical circuits.

You will:

· interpret electrical circuit diagrams and symbols
· identify common electrical components and their function
· consider the most likely cause of faults, then test to confirm your theory
· source replacement components, considering cost and delivery restrictions
· produce a report on the work you have carried out 

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Problem Solving and Communication.
Land-based Engineering: Electronic Control and Monitoring Systems (F91V 12) 1 credit

In this Unit you will develop skills needed to service, find faults, and repair electronic control systems found on land-based machinery.

You will:

· research construction features and communication systems
· produce a plan for service, diagnostic testing and component replacement making the most economic use of resources
· carry out diagnostic testing which involves understanding numerical and graphical data, and using ICT

· service machinery by setting up equipment to measure performance, including electronic machine control systems which require calibration and adjustment
· produce a report detailing your conclusions about the serviceability of electronic control and monitoring systems 

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Communication, Numeracy and ICT.
Land-based Engineering: Engine Technology (F918 12) 1 credit

In this Unit you will learn how the engines used in agricultural and forestry machinery and ground care equipment are constructed and operated. In addition, you will develop skills needed to carry out routine maintenance and servicing.

You will:

· research and report on the different fuel types that can be burned in internal combustion engines
· carry out calculations to determine the ratio of fuel to oil and the volume of anti-freeze used in 2-stroke engines 
· report on how to apply servicing techniques and communicate detailed conclusions
· complete service records, which involve engine valve and fuel pump timing data and an engine timing diagram
· read and comply with safety regulations and legislation for the disposal of waste materials 

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Problem Solving and Communication.  

Land-based Engineering: Forestry Machinery Maintenance 
(F91H 12) 1 credit

In this Unit you will learn how the machinery used in arboriculture is constructed and operated. In addition, you will develop the skills needed to overhaul and service the machinery so it operates to manufacturers’ specifications.

You will:

· research and report on types of machinery, their construction features, their servicing requirements, and how to calibrate assemblies
· carry out diagnostic testing, analyse the results, and decide on the most economic way to complete servicing and calibration
· plan the work so as to minimise disruption to the client, and identify the resources and costs required

· read and interpret numerical data and graphs. Larger machinery is likely to have an electronic machine control system that will require calibration and/or adjustment 
· on completion of the work, you will complete service records to industry standards 

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Communication, Numeracy and ICT.
Land-based Engineering: General Ground Care Machinery (F91J 12) 1 credit

In this Unit you will learn the purpose and operating principles of general ground care machinery. In addition, you will develop the skills needed to enable you to repair and maintain it.

You will:

· research, read and understand manufacturers’ descriptions of their machine operating principles, including power and torque graphs, to help you carry out testing and diagnose faults
· use equipment to help you interpret machine drive lines, and compare component conditions and performance with manufacturers’ specifications 

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Communication, Numeracy, and Information and Communication Technology.
Land-based Engineering: Grass Maintenance Machinery (F91K 12) 1 credit

In this Unit you will learn the purpose and operating principles of grass maintenance machinery. In addition, you will also develop the skills needed to enable you to repair and maintain it. 

You will:

· research, read and understand manufacturers’ descriptions of their machine operating principles, including power and torque graphs, to help you carry out testing and diagnose faults 
· use equipment to help you interpret machine drive lines, and compare component conditions and performance with manufacturers’ specifications 

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Communication, Numeracy, and Information and Communication Technology.
Land-based Engineering: Health, Safety and the Environment 
(F91D 12) 1 credit

In this Unit you will learn about the legislation that is relevant to land-based engineering. This includes roles, responsibilities and requirements for safe working practice.

You will:

· research, read and interpret information about the law, and use your knowledge to carry out risk assessments for the movement of loads. This will require you to identify potential problems and appropriate solutions 
· carry out a variety of calculations when learning about lifting and handling techniques 

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Communication and Numeracy.
Land-based Engineering: Heavy Construction Plant (F91L 12) 
1 credit

In this Unit you will learn how large and/or heavy construction plant equipment is constructed and operated. In addition, you will develop skills needed to perform fault-finding techniques so that you can repair and test components.

You will:

· research and report on different types of plant, their construction features, and their servicing requirements
· find out about methods of decommissioning
· analyse faults and identify potential sources of damage from incorrect operation
· plan the repair and servicing making the most economic use of resources
· service plant machinery by setting up equipment to measure performance, including electronic machine control systems which require calibration and adjustment
· produce a job card detailing your conclusions about the overall condition of the plant equipment and the servicing and routine maintenance requirements 
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Communication, Numeracy and Information and Communication Technology.
Land-based Engineering: Hydraulics (F91X 12) 1 credit

In this Unit you will develop skills needed to maintain, test and repair the hydraulic systems found in tractors, self-propelled equipment and machinery.

You will:

· research manufacturers’ specifications for the condition and performance of hydraulic systems
· plan the service and repair, making the most economical use of resources 
· make calculations using measurements and assessing flow rates  

· complete diagrams to record flow, pressure or temperature data 
· produce a report detailing your conclusions 
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Communication and Numeracy.
Land-based Engineering: Mechanical Transmission Systems 
(F91R 12) 1 credit
In this Unit you will learn how to identify the types, construction and operating principles of the clutches and mechanical transmission systems used in vehicles in the land-based industry. In addition, you will develop skills needed to remove, dismantle, condition assess, identify faults and rebuild mechanical transmission systems. 

You will:

· research component tolerances to evaluate wear: this involves measuring components then checking the outcome against the manufacturer’s standard

· produce a report on the work required to make a transmission system serviceable 

To avoid problems in re‑assembly, you will:

· devise a method for identifying and storing re-usable components: the transmission must be dismantled, inspected and rebuilt to the manufacturer’s standard

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving and Numeracy.
Land-based Engineering: Piston Engine Repair Skills (F919 12) 
1 credit  

In this Unit you will learn how to remove, dismantle, rebuild and test internal combustion engines. The purpose of dismantling an engine is to examine each component for wear. 
You will:

· carry out precision measurements to ensure components comply with manufacturers’ standards
· devise a method for identifying and storing re-usable components 

Once you have examined each component, you will:

· produce a report that identifies the work required to make the engine serviceable
· to rebuild the engine, you need to read, interpret and apply manufacturer’s data correctly 
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Problem Solving and Communication. 

Land-based Engineering: Powershift, Hydrostatic and Stepless Transmission Systems (F91T 12) 1 credit

In this Unit you will learn how to identify the types, construction and operating principles of advanced transmission systems. In addition, you will develop skills needed to test, diagnose faults, dismantle, condition-assess and rebuild complex transmission systems.

You will:

· research manufacturers’ standards to diagnose mechanical, hydraulic and electrical/electronic problems

· identify the correct testing sequence for the transmission system and identify and operate specialist equipment according to manufacturers’ guidelines

· produce a report of your findings, including scope readings of faulty sensors 
As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving, and Numeracy.
Land-based Engineering: Small Construction Plant (F91M 12) 
1 credit

In this Unit you will learn how a range of small construction plant equipment is constructed and operated. In addition, you will develop skills and techniques in fault-finding so that you can repair and test components from the equipment.

You will:

· research and report on types of plant, their construction features, servicing requirements and methods of decommissioning
· analyse faults and identify potential sources of damage from incorrect operation
· plan repairs making the most economic use of resources
· service plant machinery by setting up equipment to measure performance, including electronic machine control systems which require calibration and adjustment
· produce a job card detailing your conclusions 
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Communication, Numeracy, and Information and Communication Technology.
Land-based Engineering: Timber Harvesting Heads (F91G 12) 
1 credit

In this Unit you will learn how to dismantle, condition-assess, rebuild, test and calibrate timber-harvester heads. 

You will: 

· carry out a condition assessment of harvester heads and report on the work required to make the harvester heads serviceable. The report will include a plan for when best to recondition the heads to ensure minimal disruption to the client. It should also identify the resources and costs required to undertake the work 
· read manufacturers’ training materials to help you with the strip down and rebuild procedure — this will include calibrating the heads 
· measure manually before setting up and confirming the effective operation of the machine’s measuring system and computer 
· use the ‘on board’ computer to check the optimisation system — checking the data produced by the computer against cut stem lengths, and storing any changes in settings securely on the machine’s computer
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Communication, Numeracy and Information and Communication Technology.
Land-based Engineering: Welding 1 (F91N 12) 1 credit

In this Unit you will develop skills and safe working practices needed to produce Oxy-Acetylene and Manual Metal Arc welded joints and Oxy-Fuel gas cuts.

You will: 

· ensure equipment is safe, serviceable and set up correctly
· consider how best to rectify faults, and to ensure thickness and dimensions are correct
· produce weld hardness graphs for MMA destructive testing methods 
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Numeracy.
Land-based Engineering: Welding 2 (F91P 12) 1 credit

In this Unit you will develop the skills and safe working practices needed to produce MIG and TIG welded joints.

You will:

· ensure equipment is safe, serviceable and set up correctly

· consider how best to rectify faults, and to measure MIG and TIG welded joint materials
· produce weld hardness graphs for MIG and TIG destructive testing methods 
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Numeracy.
Land-based Engineering: Workshop Processes (F91C 12) 1 credit  

In this Unit you will learn how to produce components and assemble artefacts to a given specification. 

You will:

· read, interpret and extract information from engineering drawings
· research fastening and joining methods and tool types, and select ones appropriate to your chosen artefacts

· complete a plan for the manufacture of your artefacts, including your reasons for selecting particular fastenings, materials and tools. It will also include your calculations for the planning and marking out of the artefacts
· produce the artefacts and use appropriate measuring equipment to check accuracy of final assembly 
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Problem Solving and Communication.
Mathematics: Craft 1 (F3HV 11) 1 credit
In this Unit you will develop your numeracy skills so you can apply them in practical situations. You will learn how to interpret and apply a wide range of numerical and graphical information to solve practical problems. 

This Unit has the Numeracy Core Skill component Using Number embedded in it, so when you achieve the Unit your Core Skills profile will be updated to show you have also achieved Using Number at SCQF level 5.

Work Experience (D36H 11) 1 credit
In this Unit you will arrange and undertake a work experience placement. 

This Unit has the Core Skills of Problem Solving and Working with Others embedded in it, which means when you achieve this Unit your Core Skills profile will also be updated to show that you have achieved Problem Solving and Working with Others at SCQF level 5. 

