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Introduction
This lecturer’s guide is an accompaniment to the learner’s guide for the unit
CPCCCA3023A Carry out levelling operations. It will assist you in the delivery of the
unit and provides suggestions for assessing the knowledge and skills learners need to
work in the building and construction industry.
Areas of explanation in the unit include:
•
•
•
•
•
•
•

planning and preparation for levelling
selection and safe usage of tools and equipment for levelling
taking level measurements
calculating reduced levels using the rise and fall method
calculating reduced levels using the height of instrument method
calculating distances
clean-up of the work area.

Delivery and assessment overview
Note: It is intended that this unit will be delivered via a combination of face-to-face
training in a classroom environment, utilising the content and activities provided
in the learner’s guide, and integrated workshop activities that provide learners
with hands-on experience and the opportunity to develop and demonstrate their
competency in the required skills and knowledge for the unit.
Three assessments are provided for this unit; however, please note that these are
suggested assessment activities only and you are welcome to replace them with
your preferred assessment tools. You will need to ensure that your assessment
methodology meets the requirements of the unit – specifically that it must include direct
observation of tasks in real or simulated work conditions.
To meet this requirement for this unit, we have created an observation checklist for all
assessments. You can perform these assessments yourself in a workshop (simulated
workplace), on the job or during work placement. It may also be appropriate to ask
the work placement supervisor to provide third-party evidence by completing the
observation checklist.
There will also be hands-on learning opportunities provided within the work placement
component of the course, and we encourage you to leverage these as part of your
delivery and assessment strategy.
Please refer to the ‘Assessment summary’ section of this guide for more information
about the three assessments for this unit.
Note: Because this unit is part of other building and construction qualifications,
these resources may be used outside of the Certificate II in Building and
Construction (Pathway – Trades) qualification

© VET (WA) Ministerial Corporation 2014
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Qualification overview
This unit of competency, CPCCCA3023A Carry out levelling operations, forms part
of Certificate II in Building and Construction (Pathway – Trades), a pre-vocational
course for learners seeking to gain an apprenticeship in the building and construction
industry. The focus of this course is on developing relevant technical, vocational and
interpersonal competencies as well as skills, knowledge and experiences that may be
transferable to other industry areas. Learners will also gain employability skills relevant
to an entry level employee of the industry.
The first component of the course consists of seven core units of competency (common
to 11 construction trades) and a period of work placement. This component, which
would typically be delivered over a one-year period, is designed to provide learners
with a tradesperson’s introduction to the building and construction industry.
In the second component of the course, typically undertaken in the second year of
study, learners will choose from 10 trade-specific streams of units of competency that
enable them to focus their learning on a particular trade such as bricklaying, painting or
carpentry.
To progress further in the industry, beyond this introductory level, learners will then
need to gain an apprenticeship in their chosen trades area, or pursue further training
within the building and construction field.

6

BC2199

© VET (WA) Ministerial Corporation 2014

Introduction

Unit overview
This unit describes the performance outcomes, skills and knowledge required to carry
out levelling procedures for the purpose of establishing correct and accurate set-out of
buildings.
No licensing, legislative, regulatory or certification requirements apply to this unit at the
time of endorsement.
The full unit of competency is provided for you at Annex A at the back of this guide.

Resources and preparation
To deliver this unit effectively you will need to familiarise yourself with the content and
activities in the learner’s guide.
You will need to provide:
•

appropriate personal protective equipment (PPE) for learners to use in the
workshop

•

computers with internet access

•

access to a workshop with appropriate materials, tools and equipment to support
learning for this unit

•

examples of construction plans, specifications and/or drawings.

Learners are required to provide:
•

an A4 notepad

•

an A4 file for notes, handouts and printed documents

•

pens, pencils, eraser and highlighters.

All websites noted in this guide need to be checked before a topic is delivered, as
addresses can change without notice.
Resources noted in the learner’s guide may also vary across regions, especially where
state/territory legislation is referred to. Please review within the context of your own
local requirements.
Any specific preparation is described in the ‘Delivery strategy’ and ‘Assessment
summary’ sections of this guide.

© VET (WA) Ministerial Corporation 2014
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The learner’s guide
Format and intent
In the learner’s guide, you’ll find a variety of material to help you deliver this unit. This
includes:
•

text, images and diagrams

•

activities, including discussions, research and written activities, all related to the
content most recently covered.

All written activities are designed to be written directly into the learner’s guide. When
learners have finished the unit, their guide should be complete and able to be used
as a reliable reference in the future. For this to be the case, the activities need to be
checked and/or discussed so that learners have the opportunity to correct any incorrect
answers and finish off any incomplete activities.
The learner’s guide also contains the three suggested assessments for this unit.
Note: The learner’s guide is not intended to be content-heavy, and it is not a
textbook. It is designed to complement your classroom delivery and provide
learners with a summary of the unit content.

Content
The content is divided into six sections, with several topics covered in each.
Section 1 covers the planning and preparation stage pre-task, and includes topics
such as safety, organising tools, equipment and materials, and environmental
considerations.
In Section 2 provides an introduction to levelling and includes definitions and examples
of levels and levelling tasks in the construction industry. It also introduces common
levelling methods and tools.
Section 3 covers basic procedures for setting up an optical or laser level, testing
the instrument for accuracy, using and reading a levelling staff, and provides an
explanation of common levelling errors.
Section 4 describes the procedures for locating instrument stations, and taking and
booking a series of levels along a traverse.
In Section 5, the height of instrument and rise and fall methods of calculating and
booking reduced levels are demonstrated and explained.
Section 6 introduces and explains stadia lines, the procedures for using the stadia
method for calculating distance and completing three-wire readings to check the
accuracy of level readings.
© VET (WA) Ministerial Corporation 2014
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Delivery strategy
This section provides suggestions to help you deliver this unit and achieve the desired
learning outcomes. A delivery guide showing how the activities in the learner’s guide
map to the unit is provided at Annex B to this guide.
Throughout the learner’s guide are a series of activities, discussion points and case
studies designed to assist learners to retain and engage with the content. You should
look through these before each session to ensure that you are able to guide any
learners who need assistance. If you have not done so already, get a copy of the
learner’s guide and familiarise yourself with it.
Some activities require learners to work in pairs or groups. You may need to put
learners into these pairs or groups yourself to improve participation and outcomes,
rather than leaving learners to decide who to work with.
The following table provides some ideas that may be useful to you in preparing for, or
facilitating, specific activities in the learner’s guide.
There are also some activities in this unit that require your active facilitation and
participation; these are noted in the table.
Activity

Suggestion

Activity 1.1
Planning and
preparation to minimise
risks

Learners will be familiar with JSAs from the prerequisite WHS
(OHS) unit they have already completed; however, it may be
beneficial to provide some examples to help them identify
methods for minimising risk on a construction site.

Activity 1.2
Reading plans

Provide some example site plans showing key features
applicable to levelling activities including datum and reduced
level notations, and topographical information.

Activity 1.5
Planning tools,
equipment and materials

If you have not already done so, familiarise yourself with the
processes for selecting, using and handling tools and materials
at your institution so that you can help learners with this
activity.

Activity 2.1
Level, line and plumb

You will need to define and explain the concepts in this activity
for learners with little or no experience in the construction
industry.

Activity 2.3
Levelling tools

If learners have not been introduced to the processes of setting
out on a building site, you will need to provide them with some
basic examples.

© VET (WA) Ministerial Corporation 2014
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Activity 2.4
Cleaning, maintenance
and storage

Learners will require internet access to complete this activity.
If that is not available, you will need to adjust this activity
accordingly.

Activity 3.1
Setting up an optical
levelling instrument

You will need to provide enough optical levelling instruments
and accessories to allow learners to complete this activity in
pairs or small groups.

Activity 3.2
Setting up a laser
levelling instrument

You will need to provide enough laser levelling instruments and
accessories to allow learners to complete this activity in pairs
or small groups.

Activity 3.4
Taking level readings

Prepare and mark a small number of positions in the classroom
or workshop (at different heights) for learners to take a variety
of level readings. You could, for example, use timber of
different lengths clamped against workbenches.
You will need to provide enough levelling instruments and
accessories to allow learners to complete this activity in pairs
or small groups.

Activity 3.6
Two-peg test

If possible, give learners an opportunity to practise completing
a two-peg test with a variety of levelling instruments after they
have completed the written example.

Activity 4.2
Taking and booking level
readings

Prepare a traverse with enough points of measurement to allow
learners to take a combination of backsights, intermediate
sights and foresights. If possible, provide a situation where a
change point is required.

Activity 6.1
Stadia intervals

If possible, give learners an opportunity to practise taking
readings with an optical level to calculate stadia intervals and
distances after they have completed the written example.

Activity 6.2
Three-wire readings

If possible, give learners an opportunity to practise taking
three-wire readings with an optical level after they have
completed the written example.

Please refer to the delivery guide at Annex B to this guide to see the mapping of
activities to the unit of competency.
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Assessment summary
The assessments are designed to assess competency in the five elements of the unit.
Assessment requires learners to take and record level measurements and calculate
reduced levels using the height of instrument method and the rise and fall method on a
minimum of three projects.
The unit of competency also specifies that learners should be assessed undertaking a
closed loop traverse with a minimum of two instrument stations.
To facilitate this requirement, three assessments are provided; however, please note
that these are suggested assessment activities only and you are welcome to
replace them with your preferred assessment tools. You will need to ensure that your
assessment methodology meets the requirements of the unit.
A matrix is included in Annex D to this guide, showing how the assessment tasks
map to the unit performance criteria. The assessments suggested for this unit are
intended to be location- and situation-specific. Therefore, there are no definitive
answers to outcomes. You will need to determine for yourself whether learners’
submissions are satisfactory.
These assessments allow for some flexibility in their scheduling so that you can
customise your delivery and assessment plan to suit your learner group(s). For
example, you could:
•

do all three assessments as stand-alone tasks, after you have completed delivery
of all the classroom sessions

•

work through the first assessment by integrating it with classroom sessions, then
do the second and third assessments as stand-alone tasks (or vice versa)

•

integrate all assessments with your classroom sessions.

© VET (WA) Ministerial Corporation 2014
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Preparation
For each assessment, you will need to provide learners with a site plan or diagram
showing the area in which the levelling activities are to be completed.
Learners will use each diagram to identify critical points, plan the task and record the
calculated reduced levels.
An example is provided here for you.

RL:
WORKSHOP 1

WORKSHOP 2

RL:

CAFETERIA
RL:

RL:

TBM
RL:

Read through the instructions for the assessment activities in Annex C of this guide to
familiarise yourself with the tasks learners will perform and the elements that should be
included in the diagram.
It is recommended that each assessment has a different aim or outcome to allow
learners the opportunity to apply their skills and knowledge to a variety of levelling
tasks common in the construction industry, for example:
•

taking levels around the boundary of a site

•

transferring level height from a datum to check the accuracy of a temporary
benchmark

•

taking levels across a site to prepare for groundwork.

You should also consider how best to schedule these activities to enable observation
for assessment purposes.

Results and appeals
Please refer to your training organisation or association website for information about
the assessment process.
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Annex A – Unit details
Unit title

Carry out levelling operations

Descriptor

This unit of competency specifies the outcomes required to
conduct levelling procedures using the rise and fall method and
the height of instrument method for the purpose of establishing
correct and accurate set-out of buildings, their components and
preparation. It includes the set-up, testing and use of levelling
devices and undertaking closed traverses using a range of
levelling equipment.

National code

CPCCCA3023A

Employability skills

This unit contains employability skills.

Prerequisite unit

CPCCOHS2001A Apply OHS requirements, policies and
procedures in the construction industry

Application

This unit of competency supports achievement of skills to
accurately use a variety of levelling devices commonly used in the
construction industry to establish accurate set-out data for a range
of construction projects, which includes working with others and as
a member of a team.

Element 1 Plan and prepare
1.1 Work instructions, including plans, specifications, quality requirements and operational
details, are obtained, confirmed and applied from relevant information.
1.2 Safety (OHS) requirements are followed in accordance with safety plans and policies.
1.3 Signage and barricade requirements are identified and implemented.
1.4 Tools and equipment selected to carry out tasks are consistent with job
requirements, checked for serviceability, and any faults are rectified or reported prior to
commencement.
1.5 Material quantity requirements are calculated in accordance with plans, specifications
and quality requirements.
1.6 Materials appropriate to the work application are identified, obtained, prepared, safely
handled and located ready for use.
1.7 Environmental requirements are identified for the project in accordance with
environmental plans and statutory and regulatory authority obligations, and are
applied.
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Element 2 Conduct levelling procedures using rise and fall method
2.1 Instrument is accurately set up and tested for operation before commencing levelling
activities.
2.2 Datum point is set up or located.
2.3 Readings are taken to datum and at nominated or selected stations, to project
specifications.
2.4 Backsights, intermediate sights and foresights are identified and levels are booked.
2.5 Instrument is transferred to another location and the process is repeated to project
specifications.
2.6 Accuracy of readings is established using rise and fall method of calculation.
2.7 Reduced levels for all stations are identified from the level book calculations.

Element 3 Conduct levelling procedures using height of instrument method
3.1 Instrument is accurately set up and tested for operation before levelling, including
levelling equipment/device tolerance checks.
3.2 Datum point is set up or located.
3.3 Level readings are taken to datum and the interim reduced level is established.
3.4 Readings are taken at nominated or selected stations to project specifications.
3.5 Instrument is transferred to another location and the process is repeated to project
specifications.
3.6 Reduced levels are calculated using height of instrument method.
3.7 Reduced levels for all stations are identified from the calculations and heights and
levels recorded.

Element 4 Calculate distances using stadia lines
4.1 Crosshair readings are checked for accuracy using stadia lines.
4.2 Distances are calculated from instrument to stations using staff, stadia lines and
identified factor of the levelling instrument.

Element 5 Clean up
5.1 Work area is cleared and materials disposed of, reused or recycled in accordance with
legislation, regulations, codes of practice and job specification.
5.2 Tools and equipment are cleaned, checked, levelling devices maintained and stored
in accordance with manufacturer recommendations and standard work practices.
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Unit details

Required skills and knowledge
Required skills
•

basic levelling

•

communication skills to:
◦◦

determine requirements

◦◦

enable clear and direct communication, using questioning to identify and
confirm requirements, share information, listen and understand

◦◦

follow instructions

◦◦

read and interpret:
▪▪

documentation from a variety of sources

▪▪

plans, specifications and drawings

◦◦

report faults

◦◦

use language and concepts appropriate to cultural differences

◦◦

use and interpret non-verbal communication, such as hand signals

•

numeracy skills to apply measurements and make calculations

•

organisational skills, including the ability to plan and set out work

•

teamwork skills to work with others to action tasks and relate to people from a
range of cultural and ethnic backgrounds and with varying physical and mental
abilities

•

technological skills to use:
◦◦

a range of mobile technology, such as two-way radio and mobile phones

◦◦

voice and hand signals to access and understand site-specific instructions.

© VET (WA) Ministerial Corporation 2014
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Required knowledge

4

•

application and requirements for line, level and plumb in construction projects

•

basic construction and levelling processes

•

construction plan, symbols and construction terminology

•

construction terminology

•

job safety analysis (JSA) and safe work method statements

•

levelling device types, characteristics, technical capabilities and limitations

•

levelling techniques commonly used in construction work

•

processes for interpreting engineering drawings and sketches

•

processes for setting out

•

project quality requirements

•

site and equipment safety (OHS) requirements

•

site isolation and traffic control responsibilities and authorities.
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Unit details

Evidence guide
The evidence guide provides advice on assessment and must be read in conjunction
with the performance criteria, required skills and knowledge, range statement and the
Assessment Guidelines for the Training Package.
Overview of
assessment

This unit of competency could be assessed in the workplace
or a close simulation of the workplace environment, provided
that simulated or project-based assessment techniques fully
replicate construction workplace conditions, materials, activities,
responsibilities and procedures.

Critical aspects for
assessment and
evidence required
to demonstrate
competency in this
unit

A person who demonstrates competency in this unit must be able
to provide evidence of the ability to:

© VET (WA) Ministerial Corporation 2014

•

locate, interpret and apply relevant information, standards
and specifications

•

comply with site safety plan, OHS regulations and state and
territory legislation applicable to workplace operations

•

comply with organisational policies and procedures, including
quality requirements

•

safely and effectively use tools and equipment

•

communicate and work effectively and safely with others

•

set up and test levelling equipment

•

transfer levels and record differences in height undertaking
a closed traverse using both the rise and fall method and the
height of instrument method on a minimum of three projects

•

confirm accuracy of the readings taken, including set up and
movement of device in two locations

•

accurately record the results of each levelling procedure to
organisational requirements

•

calculate distances using an optical levelling instrument and
levelling staff.
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Context of and
specific resources
for assessment

CPCCCA3023A

This competency is to be assessed using standard and
authorised work practices, safety requirements and environmental
constraints.
Assessment of essential underpinning knowledge will usually be
conducted in an off-site context.
Assessment is to comply with relevant regulatory or Australian
standards’ requirements.
Resource implications for assessment include:
•

an induction procedure and requirement

•

realistic tasks or simulated tasks covering the mandatory task
requirements

•

relevant specifications and work instructions

•

tools and equipment appropriate to applying safe work
practices

•

support materials appropriate to activity

•

workplace instructions relating to safe work practices and
addressing hazards and emergencies

•

material safety data sheets

•

research resources, including industry-related systems
information.

Reasonable adjustments for people with disabilities must be made
to assessment processes where required. This could include
access to modified equipment and other physical resources, and
the provision of appropriate assessment support.
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Unit details

Method of
assessment

Assessment methods must:
•

satisfy the endorsed Assessment Guidelines of the
Construction, Plumbing and Services Training Package

•

include direct observation of tasks in real or simulated
work conditions, with questioning to confirm the ability to
consistently identify and correctly interpret the essential
underpinning knowledge required for practical application

•

reinforce the integration of employability skills with workplace
tasks and job roles

•

confirm that competency is verified and able to be transferred
to other circumstances and environments.

Validity and sufficiency of evidence requires that:
•

competency will need to be demonstrated over a period
of time reflecting the scope of the role and the practical
requirements of the workplace

•

where the assessment is part of a structured learning
experience the evidence collected must relate to a number
of performances assessed at different points in time and
separated by further learning and practice, with a decision on
competency only taken at the point when the assessor has
complete confidence in the person’s demonstrated ability and
applied knowledge

•

all assessment that is part of a structured learning
experience must include a combination of direct, indirect and
supplementary evidence.

Assessment processes and techniques should as far as is
practical take into account the language, literacy and numeracy
capacity of the candidate in relation to the competency being
assessed.
Supplementary evidence of competency may be obtained from
relevant authenticated documentation from third parties, such as
existing supervisors, team leaders or specialist training staff.

© VET (WA) Ministerial Corporation 2014
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Range statement
The range statement relates to the unit of competency as a whole. It allows for different
work environments and situations that may affect performance. Bold italicised wording,
if used in the performance criteria, is detailed below. Essential operating conditions that
may be present with training and assessment (depending on the work situation, needs
of the candidate, accessibility of the item, and local industry and regional contexts) may
also be included.
Information
includes:
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•

diagrams or sketches

•

instructions issued by authorised organisational or external
personnel

•

manufacturer specifications and instructions where specified

•

memos

•

MSDS

•

organisation work specifications and requirements

•

plans and specifications

•

regulatory and legislative requirements pertaining to the
conduct of basic demolition processes

•

relevant Australian standards

•

safe work procedures related to the conduct of basic
demolition processes

•

signage

•

verbal or written and graphical instructions

•

work bulletins

•

work schedules.

BC2199
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Safety (OHS) is to
be in accordance
with state or
territory legislation,
regulations,
codes of practice,
organisational
safety policies and
procedures, and
project safety plan
and may include:

© VET (WA) Ministerial Corporation 2014

•

emergency procedures, including extinguishing fires,
organisational first aid requirements and evacuation

•

handling of materials

•

hazard control

•

hazardous materials and substances

•

safe operating procedures, including the conduct of
operational risk assessment and treatments associated with:
◦◦

earth leakage boxes

◦◦

lighting

◦◦

personnel

◦◦

power cables, including overhead service trays, cables
and conduits

◦◦

restricted access barriers

◦◦

surrounding structures

◦◦

traffic control

◦◦

trip hazards

◦◦

work site visitors and the public

◦◦

working at heights

◦◦

working in confined spaces

◦◦

working with dangerous materials

•

organisational first aid

•

personal protective clothing and equipment prescribed under
legislation, regulations and workplace policies and practices

•

use of firefighting equipment

•

use of tools and equipment

•

workplace environment and safety.
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Tools and
equipment include:

•

automatic level and levelling staff

•

bolt cutters

•

chalk lines

•

hammers

•

laser levels

•

laser targets

•

marking equipment

•

measuring tapes and rules

•

plumb-bobs

•

saw stools

•

saws

•

signage for laser levelling

•

spirit levels and straight edges

•

stringlines

•

water levels

•

wooden and steel pegs.

•

Australian standards

•

internal company quality policy and standards

•

manufacturer specifications, where specified

•

workplace operations and procedures.

Environmental
requirements
include:

•

clean-up management

•

waste management.

Statutory and
regulatory
authorities include:

•

federal, state and local authorities administering applicable
Acts, regulations and codes of practice.

Quality
requirements
include relevant
regulations, including:

10
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Unit details

Levelling activities
include:

•

approximate distances and the transfer of the data points

•

location of services

•

positioning offsets and recovery pegs for construction
projects or for use in determining quantity from calculations.

•

recording ground levels at respective critical set-out points

•

recording heights or levels

•

recording slab or pad levels for placement of steel columns
or masonry piers

•

recording or checking levels in drainage

•

setting up devices

•

shooting levels for concrete slabs

•

shooting levels for excavation/footings

•

sloping blocks

•

transferring levels/heights for formwork

•

those undertaken in a team arrangement.

•

closed traverse.

•

a two-peg test for automatic level

•

reverse readings for spirit level.

Level readings
include:

•

datum backsight, foresight and intermediate sight from
stations with known or unknown reduced levels, using height
of instrument and rise and fall calculations.

Heights and levels
recorded may be by:

•

chalk or nail mark

•

datum/survey peg

•

drawing or sketch

•

marks on vertical surface

•

verbal or written instructions.

•

include:

Levelling procedures
include:
Levelling
equipment/device
tolerance checks
include:

Levelling devices
maintained:

•

© VET (WA) Ministerial Corporation 2014
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authorised servicing

◦◦

cleaning

◦◦

monitoring, recording and reporting faults

may include the conduct of authorised minor replacements.
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Annex B – Delivery guide
The following table shows how activities and content within the learner’s guide map to
the unit of competency. Please note that this mapping is aligned as closely as possible
to the unit. Actual learning outcomes may differ as many activities are open-ended and
therefore learners’ answers may vary.
Unit name
Carry out levelling operations

National ID
CPCCCA3023A

Activity
Element 1 Plan and prepare
1.1 Work instructions, including plans, specifications, quality
requirements and operational details, are obtained, confirmed
and applied from relevant information.

1.2–1.4

1.2 Safety (OHS) requirements are followed in accordance with
safety plans and policies.

1.1

1.3 Signage and barricade requirements are identified and
implemented.

1.1

1.4 Tools and equipment selected to carry out tasks are consistent
with job requirements, checked for serviceability, and any faults
are rectified or reported prior to commencement.

1.5, 2.4

1.5 Material quantity requirements are calculated in accordance with
plans, specifications and quality requirements.

1.5

1.6 Materials appropriate to the work application are identified,
obtained, prepared, safely handled and located ready for use.

1.5

1.7 Environmental requirements are identified for the project
in accordance with environmental plans and statutory and
regulatory authority obligations, and are applied.

1.6

© VET (WA) Ministerial Corporation 2014
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Activity
Element 2 Conduct levelling procedures using rise and fall method
2.1 Instrument is accurately set up and tested for operation before
commencing levelling activities.

3.1, 3.2, 3.6

2.2 Datum point is set up or located.

1.2, 2.2

2.3 Readings are taken to datum and at nominated or selected
stations, to project specifications.

3.3, 3.4, 6.1–6.3

2.4 Backsights, intermediate sights and foresights are identified and
levels are booked.

4.1, 4.2

2.5 Instrument is transferred to another location and the process is
repeated to project specifications.

3.1–3.4, 3.6, 4.1,
4.2

2.6 Accuracy of readings is established using rise and fall method of
calculation.

5.2

2.7 Reduced levels for all stations are identified from the level book
calculations.

5.2

Element 3 Conduct levelling procedures using height of instrument method
3.1 Instrument is accurately set up and tested for operation before
levelling, including levelling equipment/device tolerance
checks.

3.1, 3.2, 3.6

3.2 Datum point is set up or located.

1.2, 2.2

3.3 Level readings are taken to datum and the interim reduced
level is established.

3.3, 5.1

3.4 Readings are taken at nominated or selected stations to project
specifications.

3.3, 3.4, 6.1–6.3

3.5 Instrument is transferred to another location and the process is
repeated to project specifications.

3.1–3.4, 3.6, 4.1,
4.2

3.6 Reduced levels are calculated using height of instrument
method.

5.1

3.7 Reduced levels for all stations are identified from the
calculations and heights and levels recorded.

5.1, 5.3

Element 4 Calculate distances using stadia lines

2

4.1 Crosshair readings are checked for accuracy using stadia lines.

6.2

4.2 Distances are calculated from instrument to stations using staff,
stadia lines and identified factor of the levelling instrument.

6.1, 6.3
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Activity
Element 5 Clean up
5.1 Work area is cleared and materials disposed of, reused or
recycled in accordance with legislation, regulations, codes of
practice and job specification.

1.6, 4.3

5.2 Tools and equipment are cleaned, checked, levelling devices
maintained and stored in accordance with manufacturer
recommendations and standard work practices.

2.5, 4.3

Activity
Required skills
basic levelling

All

communication skills to:

1.2–1.5, 2.5, 3.5

•

determine requirements

•

enable clear and direct communication, using questioning to
identify and confirm requirements, share information, listen and
understand

•

follow instructions

•

read and interpret:
◦◦

documentation from a variety of sources

◦◦

plans, specifications and drawings

•

report faults

•

use language and concepts appropriate to cultural differences

•

use and interpret non-verbal communication, such as hand
signals

numeracy skills to apply measurements and make calculations

3.3, 3.4, 3.6, 4.1,
4.2, 5.1, 5.2,
6.1–6.3

organisational skills, including the ability to plan and set out work

1.5, 4.3

teamwork skills to work with others to action tasks and relate to
people from a range of cultural and ethnic backgrounds and with
varying physical and mental abilities

1.3, 3.5

technological skills to use:

3.5

•

a range of mobile technology, such as two-way radio and mobile
phones

•

voice and hand signals to access and understand site-specific
instructions.
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Activity
Required knowledge
•

application and requirements for line, level and plumb in
construction projects

2.1

•

basic construction and levelling processes

All

•

construction plan, symbols and construction terminology

1.2, 2.2

•

construction terminology

All

•

job safety analysis (JSA) and safe work method statements

1.1

•

levelling device types, characteristics, technical capabilities and
limitations

2.4, 2.5, 3.1, 3.2

•

levelling techniques commonly used in construction work

All

•

processes for interpreting engineering drawings and sketches

1.2

•

processes for setting out

2.2, 2.3

•

project quality requirements

1.4

•

site and equipment safety (OHS) requirements

1.1

•

site isolation and traffic control responsibilities and authorities.

1.1

Critical aspects of evidence

A person who demonstrates competency in this unit must be able to provide evidence of the
ability to:

4

locate, interpret and apply relevant information, standards and
specifications

1.2, 1.4

comply with site safety plan and OHS legislation, regulations and
codes of practice applicable to workplace operations

1.1, 1.6

comply with organisational policies and procedures including quality
requirements

1.1, 1.4, 1.5

safely and effectively use tools and equipment

1.5

communicate and work effectively and safely with others

1.3, 3.5

set up and test levelling equipment

3.1, 3.2, 3.6

transfer levels and record differences in height undertaking a closed
traverse using both the rise and fall method and the height of
instrument method on a minimum of three projects

3.3, 3.4, 4.1, 4.2,
5.1, 5.2

Annex B
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Activity
confirm accuracy of the readings taken, including set up and
movement of device in two locations

4.1, 4.2, 5.1, 5.2

accurately record the results of each levelling procedure to
organisational requirements

4.1, 4.2, 5.1–5.3,
6.2

calculate distances using an optical levelling instrument and levelling
staff.

6.1, 6.3
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Annex C – Assessments
Assessment plan
The assessments suggested here for this unit are designed to assess your competency
in the elements as listed in the unit details at Annex A to this guide. There are three
components to the assessment.
Assessment
Assessments 1, 2, 3 – Practical levelling tasks

Elements
All

You will be observed demonstrating your skills and knowledge related to
setting up and testing a levelling instrument, taking level measurement
readings and calculating distances and reduced levels.
Further details will be provided by your lecturer.

Note: Your lecturer may provide you with alternative assessments.

Individual learning and assessment needs
Learners have different learning styles and needs. Please let your lecturer know if there
is anything that may have an effect on your learning.

Results and appeals
There is a process to be followed should you wish to appeal the result of your
assessment. Please ask your lecturer for more information about this.
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Assessment 1 – Practical levelling task 1
Introduction
For this assessment, you will demonstrate your skills and knowledge related to levelling
operations by:
•

planning and preparing for a levelling task

•

setting up and testing a levelling instrument

•

taking level readings to specifications provided by your lecturer or assessor

•

calculating reduced levels using the height of instrument method

•

calculating reduced levels using the rise and fall method

•

taking and calculating distance readings using the stadia method.

This assessment is designed to assess your ability across all elements in this unit of
competency.

Requirements
The observation checklist will be used for observation purposes. This checklist must be
completed and signed by your lecturer, assessor or supervisor.

Materials and equipment
The following assessment activity worksheets are provided in this guide.
•

Assessment activity 1.1 Identify the task

•

Assessment activity 1.2 Special requirements

•

Assessment activity 1.3 Tools and materials list

•

Assessment activity 1.4 Safety checklist and job safety analysis

•

Assessment activity 1.5 The two-peg test

•

Assessment activity 1.6 Three-wire readings

•

Assessment activity 1.7 Booking sheet – Height of instrument method

•

Assessment activity 1.8 Booking sheet – Rise and fall method

•

Assessment activity 1.9 Observation checklist

Your lecturer will provide you with instructions and information about the location,
requirements and specific conditions of the task, including access to the tools,
equipment and materials you’ll need for this assessment. All other instructions for this
assessment task are provided in this guide.
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CPCCCA3023A
Carry out levelling operations

Assessment 1 – Practical levelling task 1

Name

Date

I have received feedback on this assessment.

Signature

Date

Assessor’s initials
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Instructions
1.

2.

Complete the following planning documents:
•

Assessment activity 1.1 Identify the task

•

Assessment activity 1.2 Special requirements

•

Assessment activity 1.3 Tools and materials list

•

Assessment activity 1.4 Safety checklist and job safety analysis.

On the site plan, identify and label the following:
•

type and path of level traverse

•

datum position and value

•

position of instrument stations

•

position of backsight(s), intermediate sight(s) and foresight(s).

Use the site plan provided by your lecturer or assessor.

3.

Perform a two-peg levelling test to confirm the calibration of the levelling
instrument.
Complete your calculations in Assessment activity 1.5 The two-peg test.

4.

Set up and adjust the levelling instrument and take level measurement readings
for all nominated points, moving the levelling instrument and setting up new
station(s) as required.
a)

Take a three-wire reading to check the crosshair for accuracy at all
backsights.

Use Assessment activity 1.6 Three-wire readings to record your calculations.

b)

Record all level measurement readings.

Use Assessment activity 1.7 Booking sheet – Height of instrument method.

5.

Calculate distance measurements to backsight(s) and foresight(s) using the stadia
method.
Record distances in Assessment activity 1.7 Booking sheet – Height of instrument
method.
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Calculate the reduced levels for all readings using the height of instrument
method, and perform calculation checks.
Use Assessment activity 1.7 Booking sheet – Height of instrument method.

7.

Copy the level reading measurements from Assessment activity 1.7 to
Assessment activity 1.8 Booking sheet – Rise and fall method.
Recalculate the reduced levels for all readings using the rise and fall method, and
perform calculation checks.
Use Assessment activity 1.8 Booking sheet – Rise and fall method.

8.

Record the reduced levels on the site plan at each nominated point.
Use the site plan provided by your lecturer or assessor.

8
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Assessment activity 1.1 Identify the task
Briefly describe the task you will complete for this assessment using the plan, the task
instructions and any additional instructions you receive from your lecturer.
Consider the following questions.
•

What is the overall outcome?

•

Where will the task take place? What are the environmental conditions?

•

Are there any barriers or issues that will affect how you will perform the task?

•

How long do you have to complete the task?

List the steps you will take to complete the task (including preparation and clean-up).
1.

2.

3.

4.

5.

© VET (WA) Ministerial Corporation 2014
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6.

7.

8.

9.

10.

10
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Assessment activity 1.2 Special requirements
List any regulatory requirements, eg policies and procedures, legislation, Australian Standards®,
that may apply to this task.
In the right-hand column, describe the requirement type, eg safety, quality, environmental.

Requirement

Type

Environmental requirements
Describe what you intend to do to satisfy the following environmental requirements.
Waste management

Clean-up

© VET (WA) Ministerial Corporation 2014
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Assessment activity 1.3 Tools and materials list
List the tools you intend to use to complete the task. When you have collected the tools, check
them for faults and maintenance issues.
Use the right-hand column to describe their condition.

Tool

Condition

List and describe any faults you find in the tools you request for the task. Describe what you did
when you identified a faulty tool.

12
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List any materials you need to complete the task and the quantity required.

Material
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Assessment activity 1.4 Safety checklist
Tick the boxes next to any safety requirements or hazards that may apply to this assessment
task. Add any issues not listed in the spaces provided. Make notes in the right-hand column
about the steps you intend to take to ensure you are working safely.
When you have completed the checklist, use the information to complete the JSA.

Training

 Safe use of tools or equipment
 Manual handling

Site conditions

 Site/workshop access
 Access to work areas
 Toilets/amenities access
 Signage and barricades
 Environment
 Hazardous materials
 Public safety
 Traffic control

PPE

 Eye protection
 Hearing protection
 Respiratory protection
 Foot protection
 Hand protection
 Head protection
 Sun safety


14
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Tools and equipment

 Plant and equipment
 Hand tools
 Electrical and pneumatic tools
 Cables and leads


High risk

 Scaffolding
 Working at heights
 Welding
 Excavations
 Overhead wires

Emergency

 Emergency plan
 First aid plan
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Hazards

List the hazards
associated with each task.

List the tasks in the order
they will be carried out.

Risk control measures

Approved by (name):

List the control measures required to minimise the
hazard.

JSA number:

Activity

Name:

Activity:

Location of work:

Date:

Job safety analysis

Name the person
responsible for
minimising the hazard.

Who is responsible
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Hazards

Risk control measures

Who is responsible

Assessments
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Assessment activity 1.5 The two-peg test
Set up the levelling instrument and perform a two-peg test to determine the accuracy of the
instrument calibration.

Instructions
1.

Knock two pegs into the ground at least 30 m apart.

2.

Set up the level instrument approximately halfway between the pegs.

3.

Perform adjustment tests to ensure that the instrument is level.

4.

Take and record a reading at each peg and record the level measurements below.

5.

Move the optical level so that it is 5 m outside one of the pegs.

6.

Take and record a reading at each peg and record the level measurements.

7.

Calculate the difference between the level readings to determine if the instrument
is correctly calibrated. Show your working out below.

Calculations
Station 1

Station 2

Peg A
Peg B
Calculation

Result

18
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Assessment activity 1.6 Three-wire readings
Take a three-wire reading to check the crosshair for accuracy at the backsight for all stations.
Record the required information and complete the calculations below.
Station number:

Readings
Top stadia line
Crosshair
Bottom stadia line

Calculations

Crosshair accurate?

 yes

 no

Station number:

Readings
Top stadia line
Crosshair
Bottom stadia line

Calculations

Crosshair accurate?

© VET (WA) Ministerial Corporation 2014

 yes
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Station

Backsight

Intermediate
sight

Foresight

Height of
instrument

Reduced
level

Distance

Assessment activity 1.7 Booking sheet – Height of instrument method
Comments
Carry out levelling operations
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Station

Backsight

Intermediate
sight

Foresight

Rise
(+)

Fall
(–)

Assessment activity 1.8 Booking sheet – Rise and fall method
Reduced
level

Comments

Assessments
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Activity 1.9 Observation checklist
During the assessment activity, did you observe the learner:

Yes

No

N/A

Part 1 – Plan and prepare
a)

obtain, confirm and apply work instructions, including plans,
specifications, quality requirements and operational details from
relevant information?

b)

follow safety (OHS) requirements in accordance with safety plans
and policies?

c)

identify and implement signage and barricade requirements?

d)

select tools and equipment to carry out tasks consistent with job
requirements, check for serviceability, and rectify or report any
faults prior to commencement?

e)

calculate material quantity requirements in accordance with plans,
specifications and quality requirements?

f)

identify, obtain, prepare and safely handle materials appropriate to
the work application and locate ready for use?

g)

identify and apply environmental requirements for the project in
accordance with environmental plans and statutory and regulatory
authority obligations?

Part 2 – Conduct levelling procedures using rise and fall method
a)

accurately set up instrument and test for operation before
commencing levelling activities?

b)

set up or locate datum point?

c)

take readings to datum and at nominated or selected stations, to
project specifications?

d)

identify backsights, intermediate sights and foresights, and book
levels?

e)

transfer instrument to another location and repeat the process to
project specifications?

f)

establish accuracy of readings using rise and fall method of
calculation?

g)

identify reduced levels for all stations from the level book
calculations?

Part 3 – Conduct levelling procedures using height of instrument method

22

a)

accurately set up instrument and test for operation before levelling,
including levelling equipment/device tolerance checks?

b)

set up or locate datum point?

c)

take level readings to datum and establish the interim reduced
level?

d)

take readings at nominated or selected stations to project
specifications?

e)

transfer instrument to another location and repeat the process to
project specifications?

f)

calculate reduced levels using height of instrument method?

g)

identify reduced levels for all stations from the calculations and
heights and levels recorded?
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Part 4 – Calculate distances using stadia lines
a)

check crosshair readings for accuracy using stadia lines?

b)

calculate distances from instrument to stations using staff, stadia
lines and identified factor of the levelling instrument?

Part 5 – Clean up
a)

clear work area and dispose of, reuse or recycle materials in
accordance with legislation, regulations, codes of practice and job
specification?

b)

clean and check tools and equipment, and maintain and
store levelling devices in accordance with manufacturer
recommendations and standard work practices?

During the assessment activity, did you observe the learner demonstrate the following
required skills?
•

basic levelling?

•

communication skills to:
◦◦

determine requirements?

◦◦

enable clear and direct communication, using questions to
identify and confirm requirements, share information, listen
and understand?

◦◦

follow instructions?

◦◦

read and interpret documentation from a variety of sources?

◦◦

read and interpret plans, specifications and drawings?

•

report faults?

•

use language and concepts appropriate to cultural differences?

•

use and interpret non-verbal communication, such as hand signals?

•

numeracy skills to apply measurements and make calculations?

•

organisational skills, including the ability to plan and set out work?

•

teamwork skills to work with others to action tasks and relate to
people from a range of cultural and ethnic backgrounds and with
varying physical and mental abilities?

•

communication skills to use:
◦◦

a range of mobile technology, such as two-way radio and
mobile phones?

◦◦

voice and hand signals to access and understand site-specific
instructions?

During the assessment activity, did you observe the learner demonstrate the following
required knowledge?
•

application and requirements for line, level and plumb in
construction projects?

•

basic construction and levelling processes?

•

construction plan, symbols and construction terminology?

•

construction terminology?

•

job safety analysis (JSA) and safe work method statements?
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•

levelling device types, characteristics, technical capabilities and
limitations?

•

levelling techniques commonly used in construction work?

•

processes for interpreting engineering drawings and sketches?

•

processes for setting out?

•

project quality requirements?

•

site and equipment safety (OHS) requirements?

•

site isolation and traffic control responsibilities and authorities?

During the assessment activity, did you observe the learner demonstrate the following
critical aspects for assessment?
•

locate, interpret and apply relevant information, standards and
specifications?

•

comply with site safety plan and OHS legislation, regulations and
codes of practice applicable to workplace operations?

•

comply with organisational policies and procedures, including
quality requirements?

•

safely and effectively use tools, plant and equipment?

•

communicate and work effectively and safely with others?

•

set up and test levelling equipment?

•

transfer levels and record differences in height undertaking a closed
traverse using both the rise and fall method and the height of
instrument method on a minimum of three projects?

•

confirm accuracy of the readings taken, including set up and
movement of device in two locations?

•

accurately record the results of each levelling procedure to
organisational requirements?

•

calculate distances using an optical levelling instrument and
levelling staff?

Feedback to learner
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Learner’s name:

Assessor’s name:

Learner’s signature:

Assessor’s signature:

Date:

Date:
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Assessment 2 – Practical levelling task 2
Introduction
For this assessment, you will demonstrate your skills and knowledge related to levelling
operations by:
•

planning and preparing for a levelling task

•

setting up and testing a levelling instrument

•

taking level readings to specifications provided by your lecturer or assessor

•

calculating reduced levels using the height of instrument method

•

calculating reduced levels using the rise and fall method

•

taking and calculating distance readings using the stadia method.

This assessment is designed to assess your ability across all elements in this unit of
competency.

Requirements
The observation checklist will be used for observation purposes. This checklist must be
completed and signed by your lecturer, assessor or supervisor.

Materials and equipment
The following assessment activity worksheets are provided in this guide.
•

Assessment activity 2.1 Identify the task

•

Assessment activity 2.2 Special requirements

•

Assessment activity 2.3 Tools and materials list

•

Assessment activity 2.4 Safety checklist and job safety analysis

•

Assessment activity 2.5 The two-peg test

•

Assessment activity 2.6 Three-wire readings

•

Assessment activity 2.7 Booking sheet – Height of instrument method

•

Assessment activity 2.8 Booking sheet – Rise and fall method

•

Assessment activity 2.9 Observation checklist

Your lecturer will provide you with instructions and information about the location,
requirements and specific conditions of the task, including access to the tools,
equipment and materials you’ll need for this assessment. All other instructions for this
assessment task are provided in this guide.
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CPCCCA3023A
Carry out levelling operations

Assessment 2 – Practical levelling task 2

Name

Date

I have received feedback on this assessment.

Signature

Date

Assessor’s initials
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Instructions
1.

2.

Complete the following planning documents:
•

Assessment activity 2.1 Identify the task

•

Assessment activity 2.2 Special requirements

•

Assessment activity 2.3 Tools and materials list

•

Assessment activity 2.4 Safety checklist and job safety analysis.

On the site plan, identify and label the following:
•

type and path of level traverse

•

datum position and value

•

position of instrument stations

•

position of backsight(s), intermediate sight(s) and foresight(s).

Use the site plan provided by your lecturer or assessor.

3.

Perform a two-peg levelling test to confirm the calibration of the levelling
instrument.
Complete your calculations in Assessment activity 2.5 The two-peg test.

4.

Set up and adjust the levelling instrument and take level measurement readings
for all nominated points, moving the levelling instrument and setting up new
station(s) as required.
a)

Take a three-wire reading to check the crosshair for accuracy at all
backsights.

Use Assessment activity 2.6 Three-wire readings to record your calculations.

b)

Record all level measurement readings.

Use Assessment activity 2.7 Booking sheet – Height of instrument method.

5.

Calculate distance measurements to backsight(s) and foresight(s) using the stadia
method.
Record distances in Assessment activity 2.7 Booking sheet – Height of instrument
method.
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Calculate the reduced levels for all readings using the height of instrument
method, and perform calculation checks.
Use Assessment activity 2.7 Booking sheet – Height of instrument method.

7.

Copy the level reading measurements from Assessment activity 2.7 to
Assessment activity 2.8 Booking sheet – Rise and fall method.
Recalculate the reduced levels for all readings using the rise and fall method, and
perform calculation checks.
Use Assessment activity 2.8 Booking sheet – Rise and fall method.

8.

Record the reduced levels on the site plan at each nominated point.
Use the site plan provided by your lecturer or assessor.
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Assessment activity 2.1 Identify the task
Briefly describe the task you will complete for this assessment using the plan, the task
instructions and any additional instructions you receive from your lecturer.
Consider the following questions.
•

What is the overall outcome?

•

Where will the task take place? What are the environmental conditions?

•

Are there any barriers or issues that will affect how you will perform the task?

•

How long do you have to complete the task?

List the steps you will take to complete the task (including preparation and clean-up).
1.

2.

3.

4.

5.
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6.

7.

8.

9.

10.
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Assessment activity 2.2 Special requirements
List any regulatory requirements, eg policies and procedures, legislation, Australian Standards®,
that may apply to this task.
In the right-hand column, describe the requirement type, eg safety, quality, environmental.

Requirement

Type

Environmental requirements
Describe what you intend to do to satisfy the following environmental requirements.
Waste management

Clean-up
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Assessment activity 2.3 Tools and materials list
List the tools you intend to use to complete the task. When you have collected the tools, check
them for faults and maintenance issues.
Use the right-hand column to describe their condition.

Tool

Condition

List and describe any faults you find in the tools you request for the task. Describe what you did
when you identified a faulty tool.
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List any materials you need to complete the task and the quantity required.

Material
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Assessment activity 2.4 Safety checklist
Tick the boxes next to any safety requirements or hazards that may apply to this assessment
task. Add any issues not listed in the spaces provided. Make notes in the right-hand column
about the steps you intend to take to ensure you are working safely.
When you have completed the checklist, use the information to complete the JSA.

Training

 Safe use of tools or equipment
 Manual handling

Site conditions

 Site/workshop access
 Access to work areas
 Toilets/amenities access
 Signage and barricades
 Environment
 Hazardous materials
 Public safety
 Traffic control

PPE

 Eye protection
 Hearing protection
 Respiratory protection
 Foot protection
 Hand protection
 Head protection
 Sun safety
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Tools and equipment

 Plant and equipment
 Hand tools
 Electrical and pneumatic tools
 Cables and leads


High risk

 Scaffolding
 Working at heights
 Welding
 Excavations
 Overhead wires

Emergency

 Emergency plan
 First aid plan
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List the hazards
associated with each task.

List the tasks in the order
they will be carried out.

Risk control measures

Approved by (name):

List the control measures required to minimise the
hazard.

JSA number:

Activity

Name:

Activity:

Location of work:

Date:

Job safety analysis

Name the person
responsible for
minimising the hazard.

Who is responsible
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Risk control measures
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Assessment activity 2.5 The two-peg test
Set up the levelling instrument and perform a two-peg test to determine the accuracy of the
instrument calibration.

Instructions
1.

Knock two pegs into the ground at least 30 m apart.

2.

Set up the level instrument approximately halfway between the pegs.

3.

Perform adjustment tests to ensure that the instrument is level.

4.

Take and record a reading at each peg and record the level measurements below.

5.

Move the optical level so that it is 5 m outside one of the pegs.

6.

Take and record a reading at each peg and record the level measurements.

7.

Calculate the difference between the level readings to determine if the instrument
is correctly calibrated. Show your working out below.

Calculations
Station 1

Station 2

Peg A
Peg B
Calculation

Result
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Assessment activity 2.6 Three-wire readings
Take a three-wire reading to check the crosshair for accuracy at the backsight for all stations.
Record the required information and complete the calculations below.
Station number:

Readings
Top stadia line
Crosshair
Bottom stadia line

Calculations

Crosshair accurate?

 yes

 no

Station number:

Readings
Top stadia line
Crosshair
Bottom stadia line

Calculations

Crosshair accurate?
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Station

Backsight Intermediate
sight

Foresight

Height of
instrument

Reduced
level

Distance

Assessment activity 2.7 Booking sheet – Height of instrument method
Comments
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Backsight

Intermediate
sight

Foresight

Rise
(+)

Fall
(–)

Assessment activity 1.8 Booking sheet – Rise and fall method
Reduced
level

Comments

Assessments
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Activity 2.9 Observation checklist
During the assessment activity, did you observe the learner:

Yes

No

N/A

Part 1 – Plan and prepare
a)

obtain, confirm and apply work instructions, including plans,
specifications, quality requirements and operational details from
relevant information?

b)

follow safety (OHS) requirements in accordance with safety plans
and policies?

c)

identify and implement signage and barricade requirements?

d)

select tools and equipment to carry out tasks consistent with job
requirements, check for serviceability, and rectify or report any
faults prior to commencement?

e)

calculate material quantity requirements in accordance with plans,
specifications and quality requirements?

f)

identify, obtain, prepare and safely handle materials appropriate to
the work application and locate ready for use?

g)

identify and apply environmental requirements for the project in
accordance with environmental plans and statutory and regulatory
authority obligations?

Part 2 – Conduct levelling procedures using rise and fall method
a)

accurately set up instrument and test for operation before
commencing levelling activities?

b)

set up or locate datum point?

c)

take readings to datum and at nominated or selected stations, to
project specifications?

d)

identify backsights, intermediate sights and foresights, and book
levels?

e)

transfer instrument to another location and repeat the process to
project specifications?

f)

establish accuracy of readings using rise and fall method of
calculation?

g)

identify reduced levels for all stations from the level book
calculations?

Part 3 – Conduct levelling procedures using height of instrument method

44

a)

accurately set up instrument and test for operation before levelling,
including levelling equipment/device tolerance checks?

b)

set up or locate datum point?

c)

take level readings to datum and establish the interim reduced
level?

d)

take readings at nominated or selected stations to project
specifications?

e)

transfer instrument to another location and repeat the process to
project specifications?

f)

calculate reduced levels using height of instrument method?

g)

identify reduced levels for all stations from the calculations and
heights and levels recorded?
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Part 4 – Calculate distances using stadia lines
a)

check crosshair readings for accuracy using stadia lines?

b)

calculate distances from instrument to stations using staff, stadia
lines and identified factor of the levelling instrument?

Part 5 – Clean up
a)

clear work area and dispose of, reuse or recycle materials in
accordance with legislation, regulations, codes of practice and job
specification?

b)

clean and check tools and equipment, and maintain and
store levelling devices in accordance with manufacturer
recommendations and standard work practices?

During the assessment activity, did you observe the learner demonstrate the following
required skills?
•

basic levelling?

•

communication skills to:
◦◦

determine requirements?

◦◦

enable clear and direct communication, using questions to
identify and confirm requirements, share information, listen
and understand?

◦◦

follow instructions?

◦◦

read and interpret documentation from a variety of sources?

◦◦

read and interpret plans, specifications and drawings?

•

report faults?

•

use language and concepts appropriate to cultural differences?

•

use and interpret non-verbal communication, such as hand signals?

•

numeracy skills to apply measurements and make calculations?

•

organisational skills, including the ability to plan and set out work?

•

teamwork skills to work with others to action tasks and relate to
people from a range of cultural and ethnic backgrounds and with
varying physical and mental abilities?

•

communication skills to use:
◦◦

a range of mobile technology, such as two-way radio and
mobile phones?

◦◦

voice and hand signals to access and understand site-specific
instructions?

During the assessment activity, did you observe the learner demonstrate the following
required knowledge?
•

application and requirements for line, level and plumb in
construction projects?

•

basic construction and levelling processes?

•

construction plan, symbols and construction terminology?

•

construction terminology?

•

job safety analysis (JSA) and safe work method statements?
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•

levelling device types, characteristics, technical capabilities and
limitations?

•

levelling techniques commonly used in construction work?

•

processes for interpreting engineering drawings and sketches?

•

processes for setting out?

•

project quality requirements?

•

site and equipment safety (OHS) requirements?

•

site isolation and traffic control responsibilities and authorities?

During the assessment activity, did you observe the learner demonstrate the following
critical aspects for assessment?
•

locate, interpret and apply relevant information, standards and
specifications?

•

comply with site safety plan and OHS legislation, regulations and
codes of practice applicable to workplace operations?

•

comply with organisational policies and procedures, including
quality requirements?

•

safely and effectively use tools, plant and equipment?

•

communicate and work effectively and safely with others?

•

set up and test levelling equipment?

•

transfer levels and record differences in height undertaking a closed
traverse using both the rise and fall method and the height of
instrument method on a minimum of three projects?

•

confirm accuracy of the readings taken, including set up and
movement of device in two locations?

•

accurately record the results of each levelling procedure to
organisational requirements?

•

calculate distances using an optical levelling instrument and
levelling staff?

Feedback to learner
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Learner’s name:

Assessor’s name:

Learner’s signature:

Assessor’s signature:

Date:

Date:

Annex C

BC2199

© VET (WA) Ministerial Corporation 2014

Assessments

Assessment 3 – Practical levelling task 3
Introduction
For this assessment, you will demonstrate your skills and knowledge related to levelling
operations by:
•

planning and preparing for a levelling task

•

setting up and testing a levelling instrument

•

taking level readings to specifications provided by your lecturer or assessor

•

calculating reduced levels using the height of instrument method

•

calculating reduced levels using the rise and fall method

•

taking and calculating distance readings using the stadia method.

This assessment is designed to assess your ability across all elements in this unit of
competency.

Requirements
The observation checklist will be used for observation purposes. This checklist must be
completed and signed by your lecturer, assessor or supervisor.

Materials and equipment
The following assessment activity worksheets are provided in this guide.
•

Assessment activity 3.1 Identify the task

•

Assessment activity 3.2 Special requirements

•

Assessment activity 3.3 Tools and materials list

•

Assessment activity 3.4 Safety checklist and job safety analysis

•

Assessment activity 3.5 The two-peg test

•

Assessment activity 3.6 Three-wire readings

•

Assessment activity 3.7 Booking sheet – Height of instrument method

•

Assessment activity 3.8 Booking sheet – Rise and fall method

•

Assessment activity 3.9 Observation checklist

Your lecturer will provide you with instructions and information about the location,
requirements and specific conditions of the task, including access to the tools,
equipment and materials you’ll need for this assessment. All other instructions for this
assessment task are provided in this guide.
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Assessment 3 – Practical levelling task 3

Name

Date

I have received feedback on this assessment.

Signature

Date

Assessor’s initials
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Instructions
1.

2.

Complete the following planning documents:
•

Assessment activity 3.1 Identify the task

•

Assessment activity 3.2 Special requirements

•

Assessment activity 3.3 Tools and materials list

•

Assessment activity 3.4 Safety checklist and job safety analysis.

On the site plan, identify and label the following:
•

type and path of level traverse

•

datum position and value

•

position of instrument stations

•

position of backsight(s), intermediate sight(s) and foresight(s).

Use the site plan provided by your lecturer or assessor.

3.

Perform a two-peg levelling test to confirm the calibration of the levelling
instrument.
Complete your calculations in Assessment activity 3.5 The two-peg test.

4.

Set up and adjust the levelling instrument and take level measurement readings
for all nominated points, moving the levelling instrument and setting up new
station(s) as required.
a)

Take a three-wire reading to check the crosshair for accuracy at all
backsights.

Use Assessment activity 3.6 Three-wire readings to record your calculations.

b)

Record all level measurement readings.

Use Assessment activity 3.7 Booking sheet – Height of instrument method.

5.

Calculate distance measurements to backsight(s) and foresight(s) using the stadia
method.
Record distances in Assessment activity 3.7 Booking sheet – Height of instrument
method.
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Calculate the reduced levels for all readings using the height of instrument
method, and perform calculation checks.
Use Assessment activity 3.7 Booking sheet – Height of instrument method.

7.

Copy the level reading measurements from Assessment activity 3.7 to
Assessment activity 3.8 Booking sheet – Rise and fall method.
Recalculate the reduced levels for all readings using the rise and fall method, and
perform calculation checks.
Use Assessment activity 3.8 Booking sheet – Rise and fall method.

8.

Record the reduced levels on the site plan at each nominated point.
Use the site plan provided by your lecturer or assessor.
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Assessment activity 3.1 Identify the task
Briefly describe the task you will complete for this assessment using the plan, the task
instructions and any additional instructions you receive from your lecturer.
Consider the following questions.
•

What is the overall outcome?

•

Where will the task take place? What are the environmental conditions?

•

Are there any barriers or issues that will affect how you will perform the task?

•

How long do you have to complete the task?

List the steps you will take to complete the task (including preparation and clean-up).
1.

2.

3.

4.

5.
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6.

7.

8.

9.

10.
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Assessment activity 2.2 Special requirements
List any regulatory requirements, eg policies and procedures, legislation, Australian Standards®,
that may apply to this task.
In the right-hand column, describe the requirement type, eg safety, quality, environmental.

Requirement

Type

Environmental requirements
Describe what you intend to do to satisfy the following environmental requirements.
Waste management

Clean-up
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Assessment activity 3.3 Tools and materials list
List the tools you intend to use to complete the task. When you have collected the tools, check
them for faults and maintenance issues.
Use the right-hand column to describe their condition.

Tool

Condition

List and describe any faults you find in the tools you request for the task. Describe what you did
when you identified a faulty tool.
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List any materials you need to complete the task and the quantity required.

Material
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Assessment activity 3.4 Safety checklist
Tick the boxes next to any safety requirements or hazards that may apply to this assessment
task. Add any issues not listed in the spaces provided. Make notes in the right-hand column
about the steps you intend to take to ensure you are working safely.
When you have completed the checklist, use the information to complete the JSA.

Training

 Safe use of tools or equipment
 Manual handling

Site conditions

 Site/workshop access
 Access to work areas
 Toilets/amenities access
 Signage and barricades
 Environment
 Hazardous materials
 Public safety
 Traffic control

PPE

 Eye protection
 Hearing protection
 Respiratory protection
 Foot protection
 Hand protection
 Head protection
 Sun safety
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Tools and equipment

 Plant and equipment
 Hand tools
 Electrical and pneumatic tools
 Cables and leads


High risk

 Scaffolding
 Working at heights
 Welding
 Excavations
 Overhead wires

Emergency

 Emergency plan
 First aid plan
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List the hazards
associated with each task.

List the tasks in the order
they will be carried out.

Risk control measures

Approved by (name):

List the control measures required to minimise the
hazard.

JSA number:

Activity

Name:

Activity:

Location of work:

Date:

Job safety analysis

Name the person
responsible for
minimising the hazard.

Who is responsible
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Assessment activity 3.5 The two-peg test
Set up the levelling instrument and perform a two-peg test to determine the accuracy of the
instrument calibration.

Instructions
1.

Knock two pegs into the ground at least 30 m apart.

2.

Set up the level instrument approximately halfway between the pegs.

3.

Perform adjustment tests to ensure that the instrument is level.

4.

Take and record a reading at each peg and record the level measurements below.

5.

Move the optical level so that it is 5 m outside one of the pegs.

6.

Take and record a reading at each peg and record the level measurements.

7.

Calculate the difference between the level readings to determine if the instrument
is correctly calibrated. Show your working out below.

Calculations
Station 1

Station 2

Peg A
Peg B
Calculation

Result
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Assessment activity 3.6 Three-wire readings
Take a three-wire reading to check the crosshair for accuracy at the backsight for all stations.
Record the required information and complete the calculations below.
Station number:

Readings
Top stadia line
Crosshair
Bottom stadia line

Calculations

Crosshair accurate?

 yes

 no

Station number:

Readings
Top stadia line
Crosshair
Bottom stadia line

Calculations

Crosshair accurate?
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Station

Backsight

Intermediate
sight

Foresight

Height of
instrument

Reduced
level

Distance

Assessment activity 3.7 Booking sheet – Height of instrument method
Comments
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Station

Backsight

Intermediate
sight

Foresight

Rise
(+)

Fall
(–)

Assessment activity 3.8 Booking sheet – Rise and fall method
Reduced
level

Comments

Assessments
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Activity 3.9 Observation checklist
During the assessment activity, did you observe the learner:

Yes

No

N/A

Part 1 – Plan and prepare
a)

obtain, confirm and apply work instructions, including plans,
specifications, quality requirements and operational details from
relevant information?

b)

follow safety (OHS) requirements in accordance with safety plans
and policies?

c)

identify and implement signage and barricade requirements?

d)

select tools and equipment to carry out tasks consistent with job
requirements, check for serviceability, and rectify or report any
faults prior to commencement?

e)

calculate material quantity requirements in accordance with plans,
specifications and quality requirements?

f)

identify, obtain, prepare and safely handle materials appropriate to
the work application and locate ready for use?

g)

identify and apply environmental requirements for the project in
accordance with environmental plans and statutory and regulatory
authority obligations?

Part 2 – Conduct levelling procedures using rise and fall method
a)

accurately set up instrument and test for operation before
commencing levelling activities?

b)

set up or locate datum point?

c)

take readings to datum and at nominated or selected stations, to
project specifications?

d)

identify backsights, intermediate sights and foresights, and book
levels?

e)

transfer instrument to another location and repeat the process to
project specifications?

f)

establish accuracy of readings using rise and fall method of
calculation?

g)

identify reduced levels for all stations from the level book
calculations?

Part 3 – Conduct levelling procedures using height of instrument method

66

a)

accurately set up instrument and test for operation before levelling,
including levelling equipment/device tolerance checks?

b)

set up or locate datum point?

c)

take level readings to datum and establish the interim reduced
level?

d)

take readings at nominated or selected stations to project
specifications?

e)

transfer instrument to another location and repeat the process to
project specifications?

f)

calculate reduced levels using height of instrument method?

g)

identify reduced levels for all stations from the calculations and
heights and levels recorded?
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Part 4 – Calculate distances using stadia lines
a)

check crosshair readings for accuracy using stadia lines?

b)

calculate distances from instrument to stations using staff, stadia
lines and identified factor of the levelling instrument?

Part 5 – Clean up
a)

clear work area and dispose of, reuse or recycle materials in
accordance with legislation, regulations, codes of practice and job
specification?

b)

clean and check tools and equipment, and maintain and
store levelling devices in accordance with manufacturer
recommendations and standard work practices?

During the assessment activity, did you observe the learner demonstrate the following
required skills?
•

basic levelling?

•

communication skills to:
◦◦

determine requirements?

◦◦

enable clear and direct communication, using questions to
identify and confirm requirements, share information, listen
and understand?

◦◦

follow instructions?

◦◦

read and interpret documentation from a variety of sources?

◦◦

read and interpret plans, specifications and drawings?

•

report faults?

•

use language and concepts appropriate to cultural differences?

•

use and interpret non-verbal communication, such as hand signals?

•

numeracy skills to apply measurements and make calculations?

•

organisational skills, including the ability to plan and set out work?

•

teamwork skills to work with others to action tasks and relate to
people from a range of cultural and ethnic backgrounds and with
varying physical and mental abilities?

•

communication skills to use:
◦◦

a range of mobile technology, such as two-way radio and
mobile phones?

◦◦

voice and hand signals to access and understand site-specific
instructions?

During the assessment activity, did you observe the learner demonstrate the following
required knowledge?
•

application and requirements for line, level and plumb in
construction projects?

•

basic construction and levelling processes?

•

construction plan, symbols and construction terminology?

•

construction terminology?

•

job safety analysis (JSA) and safe work method statements?

© VET (WA) Ministerial Corporation 2014

BC2199

Annex C

67

Carry out levelling operations
Lecturer’s guide

CPCCCA3023A

•

levelling device types, characteristics, technical capabilities and
limitations?

•

levelling techniques commonly used in construction work?

•

processes for interpreting engineering drawings and sketches?

•

processes for setting out?

•

project quality requirements?

•

site and equipment safety (OHS) requirements?

•

site isolation and traffic control responsibilities and authorities?

During the assessment activity, did you observe the learner demonstrate the following
critical aspects for assessment?
•

locate, interpret and apply relevant information, standards and
specifications?

•

comply with site safety plan and OHS legislation, regulations and
codes of practice applicable to workplace operations?

•

comply with organisational policies and procedures, including
quality requirements?

•

safely and effectively use tools, plant and equipment?

•

communicate and work effectively and safely with others?

•

set up and test levelling equipment?

•

transfer levels and record differences in height undertaking a closed
traverse using both the rise and fall method and the height of
instrument method on a minimum of three projects?

•

confirm accuracy of the readings taken, including set up and
movement of device in two locations?

•

accurately record the results of each levelling procedure to
organisational requirements?

•

calculate distances using an optical levelling instrument and
levelling staff?

Feedback to learner
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Learner’s name:

Assessor’s name:

Learner’s signature:

Assessor’s signature:

Date:

Date:
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Annex D – Assessment guide
Please note that this mapping is aligned as closely as possible to the unit. Actual
mapping of assessment outcomes may vary slightly, as the answers learners give to
some aspects of the assessments may relate to elements of the unit other than those
intended.
Learners’ performance in the practical task will be subject to individual abilities. Where
‘All’ is shown in the matrix, the outcome is contained within more than one aspect of
more than one activity within the assessment task.
Unit name

National ID

Carry out levelling operations

CPCCCA3023A

Assessment
1

2

3

1.1 Work instructions, including plans, specifications,
quality requirements and operational details, are
obtained, confirmed and applied from relevant
information.

1.1, 1.2,
1.9

2.1, 2.2,
2.9

3.1, 3.2,
3.9

1.2 Safety (OHS) requirements are followed in
accordance with safety plans and policies.

1.4, 1.9

2.4, 2.9

3.4, 3.9

1.3 Signage and barricade requirements are
identified and implemented.

1.4, 1.9

2.4, 2.9

3.4, 3.9

1.4 Tools and equipment selected to carry out tasks
are consistent with job requirements, checked
for serviceability, and any faults are rectified or
reported prior to commencement.

1.3, 1.9

2.3, 2.9

3.3, 3.9

1.5 Material quantity requirements are calculated in
accordance with plans, specifications and quality
requirements.

1.3, 1.9

2.3, 2.9

3.3, 3.9

1.6 Materials appropriate to the work application are
identified, obtained, prepared, safely handled and
located ready for use.

1.3, 1.9

2.3, 2.9

3.3, 3.9

1.7 Environmental requirements are identified for
the project in accordance with environmental
plans and statutory and regulatory authority
obligations, and are applied.

1.2, 1.9

2.2, 2.9

3.2, 3.9

Element 1 Plan and prepare
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Assessment
1

2

3

Element 2 Conduct levelling procedures using rise and fall method
2.1 Instrument is accurately set up and tested
for operation before commencing levelling
activities.

1.5, 1.9

2.4 Backsights, intermediate sights and foresights are
identified and levels are booked.

3.5, 3.9

Site plan

2.2 Datum point is set up or located.

2.3 Readings are taken to datum and at nominated or
selected stations, to project specifications.

2.5, 2.9

1.9

2.9

3.9

1.9

2.9

3.9

Site plan
1.7, 1.9

2.7, 2.9

3.7, 3.9

2.5 Instrument is transferred to another location and
the process is repeated to project specifications.

1.9

2.9

3.9

2.6 Accuracy of readings is established using rise
and fall method of calculation.

1.8, 1.9

2.8, 2.9

3.8, 3.9

2.7 Reduced levels for all stations are identified from
the level book calculations.

1.8, 1.9

2.8, 2.9

3.8, 3.9

Element 3 Conduct levelling procedures using height of instrument method
3.1 Instrument is accurately set up and tested for
operation before levelling, including levelling
equipment/device tolerance checks.

1.5, 1.9

3.5, 3.9

Site plan

3.2 Datum point is set up or located.

2

2.5, 2.9

1.9

2.9

3.9

3.3 Level readings are taken to datum and the
interim reduced level is established.

1.7, 1.9

2.7, 2.9

3.7, 3.9

3.4 Readings are taken at nominated or selected
stations to project specifications.

1.9

2.9

3.9

3.5 Instrument is transferred to another location and
the process is repeated to project specifications.

1.9

2.9

3.9

3.6 Reduced levels are calculated using height of
instrument method.

1.7, 1.9

2.7, 2.9

3.7, 3.9
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Assessment
1

2

3

1.7, 1.9

2.7, 2.9

3.7, 3.9

4.1 Crosshair readings are checked for accuracy
using stadia lines.

1.6, 1.9

2.6, 2.9

3.6, 3.9

4.2 Distances are calculated from instrument to
stations using staff, stadia lines and identified
factor of the levelling instrument.

1.7, 1.9

2.7, 2.9

3.7, 3.9

5.1 Work area is cleared and materials disposed
of, reused or recycled in accordance with
legislation, regulations, codes of practice and job
specification.

1.9

2.9

3.9

5.2 Tools and equipment are cleaned, checked,
levelling devices maintained and stored in
accordance with manufacturer recommendations
and standard work practices.

1.9

2.9

3.9

3.7 Reduced levels for all stations are identified
from the calculations and heights and levels
recorded.

Element 4 Calculate distances using stadia lines

Element 5 Clean up
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Assessment
1

2

3

Required skills

4

basic levelling

All

All

All

communication skills to:

1.1,
1.2,
1.3,
1.4,
1.9

2.1,
2.2,
2.3,
2.4,
2.9

3.1,
3.2,
3.3,
3.4,
3.9

numeracy skills to apply measurements and make
calculations

1.5–1.9

2.5–2.9

3.5–3.9

organisational skills, including the ability to plan and set out
work

1.1,
1.2,
1.3,
1.4,
1.9

2.1,
2.2,
2.3,
2.4,
2.9

3.1,
3.2,
3.3,
3.4,
3.9

teamwork skills to work with others to action tasks and relate
to people from a range of cultural and ethnic backgrounds
and with varying physical and mental abilities

1.9

2.9

3.9

technological skills to use:

1.9

2.9

3.9

•

determine requirements

•

enable clear and direct communication, using
questioning to identify and confirm requirements, share
information, listen and understand

•

follow instructions

•

read and interpret:
◦◦

documentation from a variety of sources

◦◦

drawings and specifications

•

report faults

•

use language and concepts appropriate to cultural
differences

•

use and interpret non-verbal communication, such as
hand signals

•

a range of mobile technology, such as two-way radio
and mobile phones,

•

voice and hand signals to access and understand
site-specific instructions.
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Assessment
1

2

3

Required knowledge
application and requirements for line, level and plumb in
construction projects

All

All

All

basic construction and levelling processes

All

All

All

construction plan, symbols and construction terminology

All

All

All

construction terminology

All

All

All

job safety analysis (JSA) and safe work method statements

1.4

2.4

3.4

levelling device types, characteristics, technical capabilities
and limitations

1.3

2.3

3.3

levelling techniques commonly used in construction work

All

All

All

processes for interpreting engineering drawings and
sketches

Site plan
1.1

2.1

3.1

project quality requirements

1.2

2.2

3.2

site and equipment safety (OHS) requirements

1.4

2.4

3.4

site isolation and traffic control responsibilities and
authorities.

1.4

2.4

3.4

processes for setting out

© VET (WA) Ministerial Corporation 2014

BC2199

Annex D

5

Carry out levelling operations
Lecturer’s guide

CPCCCA3023A

Assessment
1

2

3

Critical aspects of evidence

A person who demonstrates competency in this unit must be able to provide evidence of the
ability to:
locate, interpret and apply relevant information, standards
and specifications

1.1,
1.2

2.1,
2.2

3.1,
3.2

comply with site safety plan and OHS legislation, regulations
and codes of practice applicable to workplace operations

1.4

2.4

3.4

comply with organisational policies and procedures, including
quality requirements

1.2

2.2

3.2

safely and effectively use tools and equipment

1.9

2.9

3.9

communicate and work effectively and safely with others

1.9

2.9

3.9

set up and test levelling equipment

1.5,
1.9

2.5,
2.9

3.5,
3.9

transfer levels and record differences in height undertaking
a closed traverse using both the rise and fall method and the
height of instrument method on a minimum of three projects

1.7,
1.8,
1.9

2.7,
2.8,
2.9

3.7,
3.8,
3.9

confirm accuracy of the readings taken, including set up and
movement of device in two locations

All

All

All

accurately record the results of each levelling procedure to
organisational requirements

calculate distances using an optical levelling instrument and
levelling staff.
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1.7,
1.8

2.7,
2.8

3.7,
3.8

1.7

2.7

3.7
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