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1. Assessment

The assessment for Machining and Toolmaking Technologies Occupational Specialism component
consists of a practical assignment, which includes an assignment brief and then a number of tasks
for the candidate to complete. Tasks are assessed by assessment themes that cover a range of
knowledge and skills from the performance outcomes.

They are designed to allow judgement of the candidate to be made across different categories of
performance.

The assessment for this component has been allocated a set number of marks against each
assessment theme, based on weightings recommended by stakeholders of the qualification. This
mark allocation remains the same for all versions of the assessments, ensuring consistency across
assessment versions and over time.

The live Occupational Specialism assessment materials must be used in conjunction with
the ‘TQ Occupational Specialism Assessment Process Guide’, available on the T Levels
Resource Hub.
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Performance outcomes

The weightings for each performance outcome (PO) will remain the same for every version of the
practical assignment. This ensures the appropriate depth and breadth of knowledge and skills for
each specialism can be reliably assessed in every version and meets the needs of industry while
keeping comparability between each assessment over time.

Typical knowledge and skills

PO2 Analyse and interpret Interpret requirements of a brief through the analysis 17%
engineering and manufacturing and interrogation of available information sources
requirements, systems, processes, and formats. Consider all relevant aspects of a brief,
technical drawings and challenging and confirming expectations including
specifications. risks and issues. Select and use techniques,

processes and technologies that will assist in the
analysis of information available.

PO3 Plan and prepare the relevant Plans to meet the requirements of a brief effectively 21%
processes, tools, equipment, and  with consideration of required resources and

resources, needed to produce technology. Identify and mitigate potential issues
relevant products and produce prior to the manufacturing activity. Check materials
appropriate outcomes. conform to specification. Prepare the work area

including required tools and equipment for
manufacturing products. Measure and mark out
components to specification minimising material

wastage.
PO4 Produce relevant products Accurately shape and manipulate components and  27%
and outcomes, considering the products by material removal using appropriate
specified requirements, context and machines, tools and equipment. Effectively operate
materials, using the relevant machinery using appropriate safety measures and
machining and toolmaking guarding. Prepare surfaces and apply suitable
technologies, methods and treatments to products.
processes.
PO5 Support the delivery (and Monitor production processes, identifying potential 19%

management) of relevant projects  risks, issues and problems. Deal with issues and
and activities, helping to evaluate  problems quickly and efficiently, using appropriate

and review processes and techniques and processes to address or resolve
outcomes, and to improve them, escalate issues in line with correct lines of
practices. reporting. Monitor work to ensure efficiency, and

carry out checks as part of the production process,
safely at all times.

PO6 Communicate production Use different techniques to communicate technical  16%
information, proposals and information effectively with consideration of

solutions, producing, recording and audience and format. Produce technical

explaining relevant technical documentation using available tools and technology,
information, representations, accurately recording information, data and risks as
processes and outcomes. part of handover of the process to client/end user.
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2.Task guidance

General task guidance

Read ALL information carefully before the assessment.

The following documents, available on the City & Guilds website, provide essential generic guidance
for providers delivering T level Technical Qualifications (TQs) and must be referred to alongside this
guidance:

e T level Technical Qualifications — Teaching, Learning and Assessment Guide

e TQ Occupational Specialism Assessment Process Guide

Ensure you are familiar with the following documentation before you undertake the assessment of
candidates:

e Assessor observation template

e Peer Review (PR) form (where applicable)

o Templates provided for tasks (where applicable)

e Marking grids
All work carried out should be to industry standards, undertaken in a safe manner and compliant
with relevant regulations. If a candidate fails to carry out the activities in a safe manner, the
assignment should be suspended until this aspect is corrected.

This assignment is designed to require the candidate to make use of their knowledge, understanding
and the practical skills they have built up over the course of their learning to tackle tasks, problems
and/or challenges. This approach to assessment emphasises to candidates the importance and
applicability of the full range of their learning to practice in their industry area. It supports them in
learning to take responsibility for transferring their knowledge, understanding and skills to the
practical situation, fostering independence, autonomy and confidence.

During the learning programme, it is expected that tutors will have taken the opportunity to set
shorter, formative tasks that allow candidates to be supported to independently use the learning they
have so far covered, drawing this together in a similar way, so they are familiar with the format,
conditions and expectations of the assessment.

Candidates should be made aware during learning what the assessment themes are and how they
are implemented in marking the assignment, so they will understand the level of performance that will
achieve them high marks.

Candidates should not be entered for the assessment until the end of the course of learning for the
qualification, so they are in a position to complete the assessment successfully.

Health and safety

Candidates must not be entered for assessment without being clear of the importance of working
safely and having attended sufficient practical training to be able to work safely. The assessor must
immediately stop an assessment if a candidate works unsafely. At the discretion of the assessor,
depending on the severity of the incident, the candidate may be given a warning. However, if they
continue to work unsafely, risking the safety of themselves or others, their assessment must be
ended, and they must retake the assessment in a future series after significant further training has
taken place. Any warnings issued to a candidate must be considered as part of the marking process
and recorded on the candidate record form (CRF). Any actions that have led to that warning must be
detailed on the CRF so they can be considered along with the other evidence when applying the
descriptors in the mark scheme.
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Compliance with timings

Due to the nature of this assessment, the maximum time allowances provided must be adhered to.
They refer directly to assessment time, not to any additional setting up times the provider needs to
create an appropriate assessment environment.

It is the provider’s responsibility to plan sufficient assessment sessions as stated in each of the tasks,
under the appropriate conditions, within the assessment window, to allow candidates reasonable time
to complete the assessment tasks.

Where candidates are required to plan their work, they should have their plans confirmed for
appropriateness in relation to the time allocated for each task, to ensure their planning has not left
them with too short a time to complete the tasks safely. Any planning that is not appropriate must be
recorded on the CRF as part of the marking process.

Candidates should be allowed sufficient time to fully demonstrate the range of their skills, however
this also needs to be reasonable and practicable. Candidates should be allowed to overrun their own
planned timings in order for evidence of a range of their skills to be captured. If, however, the time
required exceeds the maximum time allowance for the task, the provider must stop the assessment
and base the marking on the evidence up to that point.

Assessor candidate ratios

Where the tutor/assessor is required to carry out observation of performance, detailed, descriptive
notes must be recorded on the assessor observation form provided. The provider has the flexibility to
adapt the form to suit local requirements (e.g. to use electronic and hand-written formats) as long as
this does not change or restrict the type of evidence collected.

The number of candidates an assessor will be able to observe at one time will vary depending on
local conditions:
e monitoring and maintaining safety during assessment
o any specific hazards related to the task that pose a risk of harm in relation to
the competence of the candidates
o the availability of supervisory staff to support the assessor
o the practicalities of collecting evidence
o the complexity of evidence collection for the task
o whether there are any peak times during which there is a lot of evidence to
collect that will require additional support or any periods that are quieter which may
be eased through staggered starts, etc.
o local conditions, for example:
» layout of the assessment environment and sufficient assessor line of
sight to task activity throughout the assessment period
= amount of additional support available (e.g. to capture image/video
evidence)
= availability of suitable workspaces/bays or of shared resources and
equipment.

Providers are advised to trial the planned arrangements during formative assessment, reviewing the
quality of evidence captured and manageability. It is expected that for straight forward observations,
with favourable local conditions and support, (and unless otherwise specified) no more than six
candidates will be observed by a single assessor at one time, and the number will usually be fewer
than this maximum. The key factors to consider are the logistics of collecting sufficient evidence and
the candidates’ ability to remain working safely in the assessment environment.

A timetable of assessments and layout of the workspaces must be available for the moderator on
request. This should detail:

e the candidates being assessed at each workstation,

o the assessor(s) and

e support staff present

T Level Practical Assignment — Machining and Toolmaking Assessor Pack Level 3



Time

The time allocated for the completion of the tasks and production of evidence for this assessment is
25 hours and 15 minutes. Timings for completion of specific tasks are outlined below.

Task 1 — 3 hours
Task 2 — 18 hours
Task 3 — 4 hours and 15 minutes.

General task requirements

The assignment brief and any associated documents should be released to candidates at the
start of the first scheduled task assessment. Candidates should be provided with 30 minutes
of non-assessed time at the start of this session to read and review the brief, before being
given the first task. It must be made clear to candidates when the 30 minutes of non-
assessed reading and review time starts and ends.

Each task must only be released to candidates at the start of the scheduled assessment
session for that individual task.

Each task will provide details of the evidence that must be submitted upon the completion of
the task. Any additional evidence which must also be submitted will be detailed within the
task.

Candidates should be advised that approximate word counts, or numbers of pages have been
included within the task guidance in order to act as a guide to support the completion of the
tasks. These are intended as a guide only, and there will be no penalisation of marking based
on word count or number of pages that is above or below the indicative guidance provided.

Candidates are not permitted to bring any existing notes or materials completed prior to the
assessment into any of the assessment sessions.

Candidates must be reminded that their work submitted, including drawings, sketches and
calculations are legible and appropriately labelled with their name and the task reference.
Evidence can be either word processed or handwritten. Any electronic evidence produced
must have a clear file name and easily identifiable to the task and candidate.

Candidates are permitted to have copies of their final evidence from previous tasks in
subsequent assessment sessions. The use of this evidence is solely to support candidates to
refer to previous work. The purpose of only providing copies is to ensure that candidates are
unable to rework any of their previous responses.

When working under supervised conditions for longer sessions, breaks can be facilitated
outside of the controlled conditions. In these instances, the room must be kept locked and all
candidates must have vacated once the break begins. All materials must be kept securely
during the break.

If the task completion runs over more than one session, candidates must be reminded that no
assessment information can be shared or discussed with other candidates.

Candidates must be made aware that plagiarism is not allowed.

Candidates must be made aware of City & Guilds position on the use of Atrtificial Intelligence
(Al) - see Position Statement on Al | City & Guilds

Where evidence is created using software which has the potential for cloud-based retrieval or
sharing this feature should be disabled where possible (e.g. in software settings or through
restriction of internet connection). Where not possible, candidates must be reminded that the
evidence submitted for the tasks can only be generated within the scheduled assessment
times and also of the implications of sharing or plagiarising from cloud-based content.

After the production of evidence, both the assessor and candidate must sign declarations of
authenticity.

Where the candidate or assessor is unable to or does not confirm authenticity through signing
a declaration form, the work will not be accepted and a mark of zero will be given. If any
question of authenticity arises, the Provider may be contacted for justification of
authentication
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Task specific instructions

Each task should be administered separately and in order unless instructions state otherwise, and
each task should be completed and submitted kyall candidates before moving onto the next.

Where a candidate is required to update or refer to a document from a previous task, the document
provided to them should be a copy of the original submitted evidence. This can be a hard copy or
electronic. Candidates must not be permitted access to their original document from previous task,
this is to prevent candidates reworking submitted evidence. Any annotations or amendments to the
copy should be made in a different colour text or tracked electronically (e.g. tracked changes) for
marking and moderation purposes and saved in a secure location with an appropriate file name.

Providers are not permitted to supply candidates with templates e.g. risk assessment for any task
unless specified.

Task 1- Planning

Assessor guidance

e The purpose of this task is for the candidate to plan the work, considering the steps required
to produce the assembly in line with the specifications and what safety measures are required
to complete the task safely.

¢ Candidates must be provided with the technical drawings to allow them to complete this task.

¢ Candidates must produce a resources list detailing all the resources they will need, including
safety equipment.

e Candidates must also check measuring equipment for calibration and that it is fit for purpose.
This must be recorded on their resource list as checked.

¢ As candidates are required to carry out calibration checks on equipment, a calibration
certificate for each piece of equipment must be available. In the absence of a certificate, a
record of serviceability/pre-use is an appropriate substitute.

¢ Candidates must produce a risk assessment and method statement including a list of the
safety equipment required.

¢ Candidates must produce a quality check sheet for use in Task 3A, the check sheet should
contain the quality checks to be made, dimensions of the components and additional space
for the findings of the inspection to be recorded.

¢ Candidates must be provided with access to SOPs for machinery and inspection sheets, so
that they are available if candidates wish to draw on them.

Evidence
e resources list with justifications, and measuring equipment calibration check recorded
e risk assessment
¢ method statement with justifications
e quality check sheet.

Resources
e technical information (including drawings)
e writing materials
e measuring equipment (with calibration certificate (if applicable)) (e.g. callipers, go-no-go
gauges, DTI clock gauge, rules, tape)
e non-programmable calculator
e copies of inspection sheets
e copies of SOPs for machinery.

T Level Practical Assignment — Machining and Toolmaking Assessor Pack Level 3



Task 2

Assessor guidance

The purpose of this task is for the candidate to use appropriate tools and machinery to
produce the components for the bearing assembly, to specification.

Work area must be representative of normal centre practice prior to any practical activities
taking place for candidates to complete their work area preparation.

Candidates must have access to the workshop/tool cupboard for any additional tools,
equipment and components not previously selected in Task 1, which candidates are then able
to annotate on their method statement with any changes to their original plans.

Assessors must ensure the candidate is working safely and follows a safe system of work
during the manufacturing of the components.

Candidates are required to produce the shoulder shaft using a pre-programmed CNC milling
machine or lathe.

The bearing housing must be machined to size and finished to industry standards. All holes
must be tapped, radius and chamfer on milling machine, using appropriate machining vice as
work holding device and parallels.

The 50mm diameter hole is produced using a lathe and 4 jaw check set up.

Using DTI clock gauge job concentric to allow hole to be produced using drilling and boring
techniques. Deburred and finished accordingly. A surface treatment should be evenly applied
to the finished steel components and assembly to prevent future rust and potential seizing of
components.

The top hat bearing must be machined to size and finished to industry standards.

Candidates must select the bar size, face the bar, turn both diameters and produce internal
bore on a lathe. Part off and produce chamfers. Using V-block holding device on milling
machine to produce oil hole.

The finished assembly must be a hand press fit and within tolerances. Overall tolerance of +/-
0.25 mm on all machined components.

Candidates must follow a safe system of work throughout and comply with the safety
practices of the provider. When candidates are using the machines, the assessor is to ensure
that safety is fully adhered to.

Guards for machinery and PPE must be used throughout.

Inspection should be carried out at relevant points throughout the production process.
Particular attention should be dedicated to speeds and feeds adopted.

The assessor is to maintain detailed notes throughout to ensure candidate performance is
appropriately captured.

Evidence

bearing assembly consisting of:
o bearing housing
o top hat bearing
o shoulder shaft.

Additional evidence for this task:

assessor observation to include:
o set up and use of manual and pre-programmed CNC workshop machinery
o the production of the individual bearing assembly components
o preparation, application and use of tools and equipment
o checks carried out before, during and after production
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o the prepared work area, the work area during the task and the work area on
completion of the task.

To support the comments made within the Practical Observation the assessor must capture the
following photographs that must be submitted as supporting evidence for each candidate.

Photographic evidence which shows:

the construction of the bearing assembly, with consideration of
o the prepared work area
o marking out of materials
o setting up and application of machinery to remove material
o final finish removal of material and result of tool section for accuracy and the finish of
the component parts
o application of the surface treatment to component parts
completed bearing assembly.

Resources

access to a conventional/manual milling machine
access to the associated tooling required to produce the components
access to a manual lathe and CNC centre lathe

access to the associated tooling/holding devices required to aid with the production of the
components

measuring equipment (with calibration certificate (if applicable), (e.g. callipers, go-no-go gauges,
DTI clock gauge, rules, tape)

anti-corrosion surface treatment (e.g. degreaser, lubricant, rust protection spray, light tool oil)
appropriate Personal Protective Equipment (PPE) (as per resources list)

technical drawings

copies of completed documentation from Task 1.

Materials:

o low carbon mild steel billet with appropriate diameter to the shoulder shaft

o low carbon mild steel billet at appropriate dimensions to allow machining of bearing housing
o nylon rod billet with appropriate diameter to allow machining of top hat bearing.
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Task 3a — Quality review

Assessor guidance

e The purpose of this task is for the candidate to assemble the bearing assembly, inspect the
completed assembly for conformity to the specification and identify potential for improvements
to the design and/or the production process.

e Task 3isinthree parts: Task 3a, Task 3b and Task 3c.

o Work area must be representative of normal centre practice prior to any practical activities
taking place for candidates to complete their work area preparation.

e Candidates must have access to the workshop/tool cupboard for any additional tools,
equipment and components not previously selected in Task 1, which candidates are then able
to annotate on their method statement with any changes to their original plans.

¢ Candidates must fully inspect all component parts ensuring that the findings are recorded on
the quality check sheet, candidates must also identify and record any components outside of
tolerance.

¢ Candidates must utilise measurement equipment to check all components meet the
dimensions and profiles as per the technical drawings.

e Candidates must record their findings on their Quality Check Sheet, created in Task 1.

e Assessors should produce detailed notes throughout the process and take photographs of the
stages of production capturing tool selection and tool usage.

Evidence
e completed quality check sheet.

Additional evidence for this task:
e completed bearing assembly
e assessor observation to include:
o use of measuring equipment
o checks for tolerances and accuracy.

To support the comments made within the Practical Observation the assessor must capture the
following photographs that must be submitted as supporting evidence for each candidate.

Photographic evidence which shows:
e the quality review being undertaken, with consideration of

o checking of tolerances and application and use of appropriate measuring tools and
equipment
e bearing assembly components and fully assembled bearing assembly.

Video evidence which shows:
e demonstration showing the fit of the components to form the bearing assembly.

Resources:

e selection of measuring equipment with calibration certificate (if applicable), (e.g. callipers, go-
no-go gauges, DTI clock gauge, rules, tape)

e writing materials

e copies of completed documentation from Task 1

e quality check sheet from Task 1

e completed bearing assembly from Task 2.
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Task 3b — Evaluation and recording

Assessor guidance

e Candidates must produce a quality inspection report containing their quality assurance
findings and evaluations.

¢ Candidates must collate the evidence of their process and to evaluate the processes they
followed and the methods they used and to analyse the effectiveness of their process and to
recommend changes or improvements for future production runs.

e The inspection report should contain as a minimum the following information:

o finished sizes of components and confirmation the bearing assembly conforms to
the dimensional requirements of the specification

o an explanation of the quality checks undertaken and the reasons for their use

o aconcessions list for every facet of the assembly that does not conform to the
specification, reasons for occurrence and how to prevent reoccurrence

o an evaluation of the fitness for purpose of the finished bearing assembly and
method of production used with reasoning and justifications

o any improvements or adaptions required to the bearing assembly, including any
reasoning and justifications if adaptions or improvements are not required.

¢ Candidates must compile the report, which can be handwritten or word processed, covering
all of the points above.

e Candidates should make evaluations based on their own performance and justify any
improvements, adaptions or instances where no improvements are required/suggested,
giving sound justifications and reasoning.

Evidence
e quality inspection report.

Additional evidence for this task:
e completed bearing assembly.

Resources:
e writing materials
e access to a computer to write report

e copies of completed documentation from Task 1
e completed bearing assembly.
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Task 3c

Assessor guidance
o With the assessor (or another staff member) acting as the Supervisor, candidates must
demonstrate a typical handover procedure.
e Candidates must present their finished work with the inspection report and give the
Supervisor a summary of the findings of the report and explain any improvements that they
have identified to processes, procedures or product design.

e The presentation has been allocated 15 minutes. Assessors will need to schedule candidates
time to give their feedback on completion of Task 3b.

o This task should take place once Task 3b has ended. No additional preparation time is
required as this is a handover exercise and the candidate will have just completed their report
and should be able to highlight areas of the report, their findings and their ideas for potential
improvements.

e The assessor must not ask any questions or prompt the candidate at any point in this
meeting.

o The meeting should be recorded on video for the assessor to refer back to when completing
the Practical Observation form and submit as evidence.

e The video recording should be a maximum of 15 minutes.

Assessors are to record their observations of this presentation on their Practical Observation
form.

Evidence

e assessor observation:
o handover meeting.

Additional evidence for this task:

¢ handover materials consisting of:
o quality inspection report
o the completed bearing assembly.

To support the comments made within the Practical Observation the assessor must capture the
following video that must be submitted as supporting evidence for each candidate.

Video evidence which shows:
e handover meeting.

Resources:
e quality inspection report
o completed bearing assembly from Task 2.
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3. Marking

Guidance on marking

Please refer to the TQ Occupational Specialism Assessment Process Guide for further

information on gathering evidence suitable for marking and moderation, and on using the marking
grid and forms.

The Candidate Record Form (CRF) is used to record:

o details of any guidance or the level of prompting the candidate has received during the
assessment period

¢ rough notes bringing together relevant evidence from across tasks during marking

e summary justifications when holistically coming to an overall judgement of the mark for
each performance objective and overall

¢ ifan assessment has to be stopped on the grounds of health and safety or if a candidate
has been working in an unsafe manner.

The Assessor Observation form is used to record:

¢ descriptive information and evidence of candidate performance during an observation.
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4. Marking grid

There is a marking grid for each assessment theme that must be assessed as part of this occupational specialism assessment. The individual
statements within the band descriptors should be treated together, and not separately, to make one whole descriptor.

Assessment theme - Health and safety

Guidance for assessors
Evidence from Tasks 1 and 2 should be used to assess performance against this assessment theme.

Task 1
e risk assessment
o method statement with justifications.

Task 2
e assessor observations:

o set up and use of manual and pre-programmed CNC workshop machinery
the production of the individual bearing assembly components
preparation, application and use of tools and equipment
checks carried out before, during and after production

the prepared work area, the work area during the task and the work area on completion of the task.

o O O

O

e photographic evidence showing:
o prepared work area
o setting up and application of the machinery to remove material
o completed bearing assembly.

T Level Practical Assignment — Machining and Toolmaking Assessor Pack
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Note: where there | Band 1 descriptor Band 2 descriptor Band 3 descriptor Total marks | Total marks
is insufficient per sub for
evidence to award assessment | assessment
a mark, a zero theme theme
mark may be
given
Indicative content:
Completion of a comprehensive assessment of risk and risk management including risks associated with tools and equipment,
work area and others safety.
Risk assessment to include:

¢ identification of low, medium and high risks that may include:

o high risk: inhalation of dust and fumes, mechanical (crushing, shearing, cutting, severing, entanglement), impact
hazard, electricity (shock, burns, static)

o medium risk: health exposure (skin, eye, respiratory irritants), noise, vibration

o low risk: slip, trip and falls, disposal of waste, work environment

e analysis of the risk occurring, including who could be affected and the likelihood of them being affected

¢ identification of control measures using hierarchy of control, including PPE (eye protection, safety footwear, overalls,
gloves, masks/face protection), isolation, guarding, emergency stop/cut off.

Production of bearing assembly:

e correct safety checks of all resources including tools and equipment, PPE (eye protection, safety footwear, overalls,
gloves, masks/face protection), materials (low carbon steel/mild steel plate, nylon) and consumables (lubricants and
coolants)

e safe isolation procedures, machinery maintenance, replacement or adjustment, completed accurately and safely.
(Failure to complete safe isolation as specified and leading to an unsafe situation, will require the assessment to be
stopped immediately)

e work area to be kept tidy throughout the tasks and reinstated after completion of practical activities

e wearing the correct PPE (eye protection, safety footwear, overalls, gloves, masks/face protection), at all times, as identified
in their risk assessment and/or materials list

o following safe systems of work throughout all practical activities, when working and handling materials (steel, nylon,
consumables)

e health and safety regulations and workplace procedures relating to safe use of tools and equipment, materials,
consumables and disposal of waste.

Completion of a method statement including:

e Health and safety regulations (HASAWA, COSHH, PUWER, Manual Handling, Noise, Electricity, Waste).
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e workplace procedures relating to safe use of tools and equipment, materials, consumables, maintenance and disposal of

waste

¢ measures required for safe isolation prior to maintenance (pre-use checks, changing tooling, removing blockages/build

up, clean down)

e implications of incorrect construction, assembly and overall performance of the bearing assembly
e workplace procedures relating to safe use of tools and equipment, materials, consumables and disposal of waste.

Marks per band 1-4 5-8 9-12 n/a 12
Risk assessment is mostly Risk assessment is complete Risk assessment identifies all
complete and covers some | and covers all of the major risk | of the major risk factors and
of the major risk factors. factors and a good range of all other associated risk
Risk mitigation methods are | Other associated risks. Risk factors. Risk mitigation
limited. Likelihood, severity mitigation methods have been methods are detailed and
or probability has been taken |dent|f|.ed for some of the have been cle_arly identified
) potential risks, but not all. for all potential risks.
into account but not for all Likeli : .

. ikelihood, severity or Potential for harm and
risks and hazards. probability has been taken into | probability factors have been
account but for most risks and identified throughout.
hazards.
Safety issues taken into Safety issues taken into account | Safety issues fully taken into
account as part of as part of preparatory checks account as part of
preparatory checks and and planning activities, including | preparatory checks and
planning activities, including | safe isolation most of the time. planning activities, including
safe isolation some of the safe isolation all of the time.
time.
Health and safety is followed | Health and safety is followed Health and safety is followed
during preparation and during preparation and during preparation and
throughout tasks so that throughout tasks and work is throughout tasks and all work
work is completed safely but | completed safely. Most risks completed safely. All risks
on occasions when working, | and hazards that occur during and hazards that occur
some potential hazards the tasks are correctly mitigated | during the tasks are correctly
were missed. against as they arise. mitigated against as they
arise.
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Work area is left clear and
tidy, tools and equipment
returned to stores but not
checked, disposal of waste
was carried out but with
limited reference to disposal
requirements and waste
regulations.

Work area left safe, clean and
tidy, with most tools and
equipment checked and
returned to correct storage
facilities and disposal of waste
was carried out taking into
account some of the disposal
requirements and waste
regulations.

Work area is left clear and
tidy, all tools and equipment
checked, maintained and
returned to stores, disposal of
waste was carried out taking
into account all of the
disposal requirements and
waste regulations.
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Assessment theme — Planning and preparation

Guidance for assessors
Evidence from Tasks 1, 2 and 3a should be used to assess performance against this assessment theme.

Task 1
e resources list with justifications, and measuring equipment calibration check recorded
e risk assessment
¢ method statement with justifications
e quality check sheet.

Task 2
e assessor observations:
o the prepared work area, the work area during the task and the work area on completion of the task
o set up and use of manual and pre-programmed CNC workshop machinery
o checks carried out before, during and after production
e photographic evidence showing:
o prepared work area.

Task 3a
e completed quality check sheet.

Note: where there | Band 1 descriptor Band 2 descriptor Band 3 descriptor Total marks | Total marks
is insufficient per sub per
evidence to award assessment | assessment
a mark, a zero theme theme

mark must be

given

Indicative content:
Planning:
¢ analysis and interpretation of technical documentation including the assignment brief, diagrams/drawings, specification, and
requirements, using information gathered in the brief provided to plan all activities
¢ an understanding of correctly interpreting safety/data COSHH sheets and manufacturer’s information in relation to materials
and consumables used throughout the tasks
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o method statement of how the tasks will be carried out in a safe and logical manner with reasoning to support methods given,
identifying a sequence of activities and using correct technical terminology

e response to the assignment brief and tasks, and justifications with reasoning

o list of appropriate requirements and resources needed to carry out the tasks, with justifications for selection of components

and tools, materials and equipment for different aspects of the assignment, wastage and disposal requirements

o type, size and quantity of resources needed to complete the tasks in a timely manner
e checking of documentation for discrepancies or issues.

Preparation:

e implementation of plans (standard operating procedures, safe systems of work, sequence of activities)

e preparation of resources to ensure efficiency in completing tasks:
o tools and equipment (measuring tools (engineer’s rule, scribes, gauges, callipers), hand tools (files, spanners,
screw drivers, wrench, holding devices (chucks, vice, clamps) milling machine, pre-programmed CNC lathe,
relevant tooling), consumables (lubricants, coolants)
o maintenance (pre-use checks, changing tooling, removing blockages/build up, clean down) and disposal of waste
o materials (low carbon steel/mild steel plate, low carbon steel/mild steel billets, nylon rod billet, and consumables

(lubricants, coolants, anti-corrosion surface treatment)

o work area (machinery (guarded, maintained, fit for purpose, emergency shut off), lighting, ventilated, cleaning
materials, segregated disposal of waste).

Marks per band

1-4

5-8

9-12

12

21

Planning

Limited analysis covering
some factors relevant to the
brief. Basic method statement
contains limited information of
the scope, processes, tools

and equipment. Limited use of

relevant technical terminology
and some reference to

industry standards.

Analysis covering most factors
relevant to the brief in some
detail. Logical method statement
contains some information of the
scope, processes, tools and
equipment. Some use of relevant
and industry standard technical
terminology and good reference
to industry standards.

Thorough analysis covering
all factors relevant to the
brief. Well-structured
method statement contains
fully detailed information of
the scope, processes, tools
and equipment. Relevant and
industry standard technical
terminology consistently
used throughout, very good
referencing of industry
standards.
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Limited resources and
requirements listed, including
relevant technical
documentation, with limited
justifications.

Most resources and requirements
listed, including technical
documentation, with some
justifications for most, or full
justifications for some.

Comprehensive list of all
resources and requirements,
including technical
documentation, with full
justifications for all.

Planning is basic but does
not fully take into account the
implications of issues with the
production processes,
resulting in potential
inaccuracies or defects in
the finished product.

Planning is good, processes
described, most implications
have been taken into account
resulting in reduced potential
inaccuracies or defects in the
finished product.

Planning is comprehensive,
all processes are described
in detail, all possible
implications have been taken
into account, resulting in
limited inaccuracies or
defects in the finished
product.

Marks per band

1-3

4-6

7-9

Preparation

A limited range of materials,
components and resources
selected with limited
evaluation of preparatory
checks taking into account
working condition,
serviceability or feasibility for
the task.

A good range of materials,
components and resources
selected with good evaluation of
preparatory checks taking into
account working condition,
serviceability and feasibility for
the task.

A comprehensive range of
materials, components and
resources selected with
detailed evaluation of
preparatory checks for
working condition,
serviceability and feasibility.

A limited range of relevant
technical documentation has
been prepared but may not
have included the quality,
accuracy or completeness.

A good range of relevant
technical documentation has
been prepared for some tasks,
with quality, accuracy and
completeness taken into account.

A comprehensive range of
technical relevant
documentation has been
prepared for all tasks, quality,
accuracy and completeness
are fully taken into account.
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Work area prepared safely,
sometimes referencing the
prepared method statement
and workflow. Limited tool
calibration checks
undertaken.

Work area prepared safely with
clear referencing of the prepared
method statement and workflow,
with safe isolation and calibration
checks on most listed tools and
equipment.

Work area prepared safely
with comprehensive
referencing of the prepared
method statement and
workflow, with safe isolation
and calibration checks on all
listed tools and equipment.
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Assessment theme — Production

Guidance for assessors
Evidence from Tasks 1 and 2 should be used to assess performance against this assessment theme.

Task 1
e resources list with justifications, and measuring equipment calibration check recorded
e method statement with justifications.

Task 2
e completed bearing assembly
e assessor observation:
o set up and use of manual and pre-programmed CNC workshop machinery
o the production of the individual bearing assembly components
o preparation, application and use of tools and equipment
o checks carried out before, during and after production
o work area prior to, during and on completion of tasks.
e photographic evidence:
o the construction of the bearing assembly, with consideration of
= the prepared work area
= marking out of materials
= setting up and application of machinery to remove material
= final finish removal of material and result of tool section for accuracy and the finish of the component parts

= application of the surface treatment to component parts
o completed bearing assembly.
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Note: where there | Band 1 descriptor Band 2 descriptor Band 3 descriptor Total marks | Total marks
is insufficient per sub for
evidence to award assessment | assessment
a mark, a zero theme theme
mark may be
given
Indicative content:
Measuring and marking out:
e understanding and knowledge of units of measurements (metric and imperial systems), correctly identifying and using
measurements (metric and imperial systems), as per the technical drawings
e correct selection, setting up and use of measurement equipment (callipers, go-no-go gauges, DTI clock gauge, rules,
tape)
e technical knowledge and understanding of materials (low carbon steel/mild steel plate, nylon block) and consumables
(lubricants, coolants, anti-corrosion)
e material selection (low carbon steel/mild steel plate, nylon block) gathering and blanking effectively to minimise waste
whilst focusing on quality.
Techniques and methods:
e application of suitable production methods (manual/traditional, computer numerical control (CNC)) and techniques
(milling, turning and drilling) with justification for methods and processes used
e pre-shaping and marking out effectively completed to enable high quality output
e understanding and interpretation of industrial standards, parameters, settings, and tolerances
e removing material to shape and manipulate components by milling, turning and drilling
¢ understanding and knowledge of CNC machinery (lathes/milling machines) to manufacture components.
Tools and equipment:
e understanding of correct isolation and waste disposal procedures
¢ tools and machinery selected and utilised effectively in the production of the parts of the bearing assembly
¢ tooling selected, changed and utilised effectively to ensure efficient use of machinery
e operating CNC lathe to produce the shoulder shaft
e operating manual/traditional workshop lathes, milling machines to produce the bearing housing and top hat bearing
¢ monitoring checks made throughout the activities to ensure parts are manufactured accurately, neatly and to tolerance.
Assembly:
e assembly of components (bearing housing, shoulder shaft and top hat bearing following a logical sequence of assembly
¢ understanding of tolerances and the implications of assembly when components are outside tolerance
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e application of a surface treatment (anti-corrosion) to finished assembly (e.g. degreaser, lubricant, rust protection spray,

light tool oil).

Marks per band 1-2 3-4 5-6 6 36
Measuring and Marking out has been Marking out is mostly Marking out is accurate and
marking out completed, methods used accurate and method used is | uses correct method which

lacks efficiency resulting in | correct, resulting in only meets the design

some inaccuracies. minor inaccuracies. specification.

Basic understanding of Good understanding of Comprehensive

measurement terminology measurement terminology and | understanding of

and application of correct unit | application of correct unit of measurement terminology

of measurement is accurate measurement is accurate and application of correct unit

some of the time. most of the time. of measurement is accurate

all of the time.

Marks per band 1-4 5-8 9-12 12
Techniques and Initial cutting, cleaning, Initial cutting, cleaning, Initial cutting, cleaning,
methods deburring and datum edge deburring and datum edge deburring and datum edge

preparation is completed preparation is completed preparation is completed

appropriately, some of the appropriately most of the appropriately all of the time.

time. time.

A basic understanding of A good understanding of A comprehensive

material removal techniques, | material removal techniques, understanding of material

resulting in some components machined removal techniques and

components taking longer efficiency, resulting in minimal | methods ensuring efficient

than expected to finish impact on time to complete all | machining and all

impacting on the time to components. components completed to

complete remaining specification with time to

components and the final spare.

assembly.
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In-production checks carried
out to ensure correct
dimensions of components
prior to assembly, some of
the time. A basic
understanding of the
industrial standards to be
met.

In-production checks carried
out to ensure correct
dimensions of components
prior to assembly, most of the
time. A good understanding of
the industrial standards to be
met.

In-production checks carried
out to ensure correct
dimensions of components
prior to assembly, all of the
time. A comprehensive
understanding of the
industrial standards to be
met.

Marks per band

1-4

5-8

9-12

12

Tools and
equipment

Sets up the manual
machinery to ensure correct
parameters and settings
have been applied some of
the time.

Sets up the manual machinery
to ensure correct parameters
and settings have been
applied most of the time.

Sets up the manual
machinery ensuring the
correct parameters and
settings have been applied
all of the time.

Sets up and operates CNC
machinery, correct
parameters and settings are
sometimes applied.

Sets up and operates CNC
machinery, correct parameters
and settings are applied most
of the time.

Sets up and operates CNC
machinery, correct
parameters and settings are
applied all of the time.

Machinery is not always
handled in a way that
promotes its longevity e.g.
pre-use and post-use checks
carried out.

Returns machinery to a
ready state for the next user
sometimes.

Machinery is handled in a way
that promotes its longevity
most of the time, e.g. pre-use
and post-use checks carried
out.

Returns machinery to a ready
state for the next user most of
the time.

Machinery is handled in a
way that promotes its
longevity all of the time, e.qg.
pre-use and post-use checks
carried out.

Returns machinery to a ready
state for the next user all of
the time.
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Overall basic application of
tool skills resulting in an
acceptable quality finish but
with noticeable surface
defects which detracts from
the finished appearance of
the assembly.

Overall good application of
tool skills resulting in a good
quality finish but with some
minor surface defects but
does not attract from the
finished appearance of the
assembly.

Overall comprehensive
application of tool skills
resulting in a high quality
finish with no surface
defects and meets the
specification of the finished
assembly.

Marks per band

1-2

3-4

5-6

Assembly

Assembly/re-assembly
process (including
commissioning where
undertaken) follows a logical
sequence of assembly
referencing drawings and
checklists some of the time.

Assembly/re-assembly
process (including
commissioning where
undertaken) follows a logical
sequence of assembly
referencing drawings and
checklists most of the time.

Assembly/re-assembly
process (including
commissioning where
undertaken) follows a logical
sequence of assembly
referencing drawings and
checklists all of the time.

Significant adjustments
made to the fitting of the
assembly required to meet
the specification.

Minor adjustments made to
the fitting of the assembly
required to adjust to meet the
specification.

No adjustments required to
the fitting of the assembly,
meeting the specification.

A surface treatment has
been applied to finished
assembly, but some areas
have been missed or over
saturated.

A surface treatment has been
applied to finished assembly,
most areas have been treated
evenly.

A surface treatment has been
applied to finished assembly,
all areas have been treated
evenly.
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Assessment theme — Quality review and evaluation

Guidance for assessors
Evidence from Tasks 1, 2, 3a, 3b and 3c should be used to assess performance against this assessment theme.

Task 1
¢ method statement with justifications
o completed quality check sheet.

Task 2
e completed bearing assembly.
e photographic evidence showing:
o the completed bearing assembly.

Task 3a
e completed quality check sheet
e assessor observation to include:
o use of measuring equipment
o checks for tolerances and accuracy
e photographic evidence showing:
o the quality review being undertaken, with consideration of
» checking of tolerances and application and use of appropriate measuring tools and equipment
o bearing assembly components and fully assembled bearing assembly
e video evidence which shows:
o demonstration of the fit of the components to form the bearing assembly.

Task 3b
e quality inspection report.
Task 3c
e assessor observation:
o handover meeting
e video evidence which shows:
o handover meeting.
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Note: where there is
insufficient evidence
to award a mark, a
zero mark may be
given

Band 1 descriptor Band 2 descriptor Band 3 descriptor Total marks | Total marks
per sub for
assessment | assessment
theme theme

Indicative content:
Quality review:
Perform quality inspection on completed assembly:

use of appropriate measuring equipment (callipers, rule, gauges)
materials used conform to specification

checking of dimensions against a specification

final product conforms to brief, specification, dimensions and design
defect identification, causes and rectification process.

Reporting, recording and handover:
Completion of a quality inspection report to include:

finished sizes of components and confirmation the assembly conforms to the dimensional requirements of the
specification
an explanation of the quality checks undertaken and the reasons for their use

an evaluation of the fitness for purpose of the finished assembly and method of production used with reasoning and
justifications

problems encountered during the production and assembly, including reasoning and solutions

a concessions list for every facet of the assembly that does not conform to the specification, reasons for occurrence
and how to prevent reoccurrence

any improvements or adaptions required to the bearing assembly, including any reasoning and justifications if
adaptions or improvements are not required

recording documentation captures key data and conforms the level of quality achieved
documents are collated from all process stages

information and terminology accurate throughout and presented clearly

records of waste disposal and recycling.

Handover to include:

use of technical communication and vocabulary during meeting
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¢ summary of findings and outcome of activities, problems incurred/resolved
e summary of potential improvements to assembly or process for future production.

Marks per band 1-3 4-6 7-9 9 21
Quality review Some dimensions and Most dimensions and All dimensions and

components are checked for | components are checked for components are checked for

accuracy against the accuracy against the accuracy against the

dimensions and tolerances dimensions and tolerances in dimensions and tolerances

in the specification. Some the specification. Most in the specification. All

tolerances met. tolerances met. tolerances met.

Some detectable defects are | Most defects are identified and | All defects are identified and

identified and attributed to a | attributed to deficiencies in attributed to deficiencies in

process or procedural material selection, production material selection,

deficiency. Or process. production or process.

Defect rectification strategy Defect rectification strategy is Defect rectification strategy

is suggested with the suggested with the expected is suggested with the

expected outcome outcome suggested most of expected outcome

suggested some of the time. | the time. suggested all of the time.
Marks per band 1-4 5-8 9-12 12
Reporting, recording | A brief description of the A good description of the A comprehensive
and handover methods and techniques methods and techniques description of the methods

undertaken to produce the undertaken to produce the and techniques undertaken

assembly, some but not all | @ssembly, with most to produce the assembly,

inconsistencies listed and inconsistencies listed and with any inconsistencies

reasoned but no future reasoned and some future listed, well-reasoned and

revention methods prevention methods future prevention

P suggested. suggested.

suggested.
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Evaluation is basic and
identifies a list of
improvements with brief
justification. Where no
improvements/adaptions are
needed, this is supported
with brief reasoning and
justifications to why.

Evaluation is good and
identifies a range of
improvements with good
justification. Where no
improvements/adaptions are
needed, this is supported with
good reasoning and
justifications to why.

Evaluation is thorough and
identifies a comprehensive
range of improvements with
clear and detailed
justification. Where no
improvements/ adaptions are
needed, this is supported
with detailed and thorough
reasoning and justifications
to why.

Handover meeting is brief,
some explanation given

to the findings of the report.
Basic level of terminology
used throughout with some
confidence. Terminology
used may have
inaccuracies may include
inconsistencies and not
clear to the targeted
audience.

Handover meeting is good,
clear explanation given to the
findings of the report. Correct
industry terminology mostly
used

throughout with confidence.
Terminology used is mostly
accurate with minor errors but
does not always take into
account the target audience.

Handover meeting is
comprehensive, detailed
explanation given to the
findings. Correct industry
terminology used freely and
confidently throughout to
the targeted audience.
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5. Links to maths, English and digital skills

The table below indicates where each of the general maths, English and digital competencies
have been integrated into the assignment tasks.

Task | Skills

1 MC2, MC8, MC10, EC1, EC2, EC3, DC1, DC2
2 MC1, MC10, EC1
3 MC1, MC10, EC1, EC2, EC3, EC4, EC6, DC1, DC2
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