Higher National Project-based Graded Unit Specification

General Information

This Graded Unit has been validated as part of the HND Civil Engineering. Centres are
required to develop a project-based assessment in accordance with this validated
specification.

Graded Unit title: Civil Engineering: Graded Unit 2 (SCQF level 8)
Graded Unit code: H740 35

Type of Project: Investigation

Publication date: July 2018
Source: Scottish Qualifications Authority

Version: 03

Graded Unit purpose

This Graded Unit is designed to provide evidence that the learner has achieved the following
principal aims of the HND Civil Engineering Award.

General aims — to develop:

Skills of study, research and analysis

Ability to define and solve problems

Transferable skills

Ability to be flexible and work co-operatively with others
Responsibility for own learning

Planning, organisational and review/evaluation skills
Technical skills — broadening and deepening

Oral, written and pictorial communication skills
Numerical and ICT skills

Resource management ability

Flexibility, knowledge, skills and motivation as a basis for progression to graduate and
postgraduate studies

L B R JER JEE JEE JEE JEE JEE 2R R 4

H740 35, Civil Engineering: Graded Unit 2 (SCQF level 8) 1



Higher National Project-based Graded Unit Specification: General
Information (cont)

Principal aims are to:

*

Prepare learners for employment as senior engineering technicians in the civil

engineering industry with a range of employers who design, manage, maintain or adapt

infrastructure elements such as bridges, railways, roads, water and sewerage
installations including consulting civil engineers, civil engineering contractors and the
owners/managers of infrastructure components.

Provide learners with a range of contemporary vocational skills utilising modern
equipment and techniques available for design procedures, surveying and material
testing, thus enabling learners to make and immediate contribution in their role as
engineer technician.

Provide a choice of optional Units that will allow learners to develop in other areas
relevant to future employment in civil engineering, or progression to higher education
civil engineering institutes.

Enable learners to achieve appropriate professional body recognition, in particular but
not exclusively, the Institution of Civil Engineers.

Provide learners with a range of skills to support learning in the SVQ 4 Construction:
Technical Modern Apprenticeship Frameworks.

Credit points and level

2 Higher National Unit credits at SCQF level 8: (16 SCQF credit points at SCQF level 8)

Recommended entry to the Graded Unit

It is recommended that the learner should have completed or be in the process of
completing the following Units relating to the above principal aims prior to undertaking this

Graded Unit:

Unit title Unit code SCQF| SCQF| SQA
credit | level | credit
points

Civil Engineering Contract and Project Management A H72H 34 8 7 1

Civil Engineering Contract and Project Management B H72J 35 8 8 1

Civil Engineering Fluid Mechanics DW5K 35 8 8 1

Civil Engineering Material and Testing DW5C 34 8 7 1

Civil Engineering Specialisms DW5G 34 8 7 1

Civil Engineering Technology DWS5D 35 8 8 1

Computer Applications for Civil Engineering DW58 35 8 8 1

Construction Site Surveying A DW5H 34 8 7 1

Construction Site Surveying B DW5J 34 8 7 1

Construction Technical Communication Skills DW4D 34 8 7 1

Construction Technology: Substructure H72A 34 8 7 1

Health and Safety in Construction DWA4E 34 8 7 1

Mathematics for Construction H72L 33 8 6 1

Mathematics for Civil Engineering H72M 34 8 7 1

Reinforced Concrete Design and Detailing H72E 35 8 8 1

Structural Analysis A: Statically Determinate Structures DW70 34 8 7 1
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Higher National Project-based Graded Unit Specification: General
Information (cont)

Unit title Unit code SCQF| SCQF| SOQA
credit| level | credit
points

Structural Analysis B: Statically Determinate and DW6Y 35 8 8 1

Indeterminate Structures

Structural Mechanics DW45 34 8 7 1

Structural Steel Design and Detailing DW4A 35 8 8 1

Geotechnics A DWS5L 35 8 8 1

Geotechnics B DW5M 35 8 8 1

Civil Engineering Graded Unit 1 H73Y 34 8 7 1

Core Skills

Achievement of this Unit gives automatic certification of the following:
Complete Core SKill Problem Solving at SCQF level 6
Core Skill component None

There are also opportunities to develop aspects of Core Skills which are highlighted in the
Support Notes of the Unit Specifications for this Course.

Assessment Support Pack

The Assessment Support Pack for this Unit provides assessment and marking guidelines
that exemplify the national standard for achievement. It is a valid, reliable and practicable
instrument of assessment. Centres wishing to develop their own assessments should refer
to the Assessment Support Pack to ensure a comparable standard. Assessment Support
Packs are available on SQA’s secure website.

Equality and inclusion

This Graded Unit has been designed to ensure that there are no unnecessary barriers to
learning or assessment. The individual needs of learners should be taken into account when
planning learning experiences, selecting assessment methods or considering alternative
evidence.

Further advice can be found on our website: www.sqa.org.uk/assessmentarrangements
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Higher National Project-based Graded Unit Specification: Designing
the project and assessing learners

Graded Unit title: Civil Engineering: Graded Unit 2 (SCQF level 8)

Assessment

This Graded Unit will be assessed by the use of a project-based investigation developed by
centres. The project should provide the learner with the opportunity to produce evidence that
demonstrates she/he has met the aims of this Graded Unit.

The project undertaken by the learner must be a complex task which involves:

+ variables which are complex or unfamiliar
¢ relationships which need to be clarified
¢ acontext which may be unfamiliar to the learner

The project must require the learner to:

analyse the task and decide on a course of action for undertaking the project
plan and organise work and carry it through to completion
reflect on what has been done and draw conclusions for the future

produce evidence of meeting the aims which this Graded Unit has been designed to
cover.

* & o o

The Graded Unit will be assessed in the context of an Investigation. The investigation,
analysis and development of solutions should provide the learner with the opportunity to
produce evidence that demonstrates she/he has met the aims of the Group Award that this
Group Award Graded Unit covers.

The investigation should allow learners to demonstrate valid and realistic responses to the
current and future needs of an ongoing development including, where appropriate, issues of
Health and Safety and sustainability. Safe working practices should be looked at in
accordance with current safety codes of practice and regulations. Sustainability should
include reference to criteria affecting sustainability, impact of not implementing sustainability
on the environment and the legislation promoting sustainability.

NOTE:

Where learners are progressing from a HNC to a HND programme the centre may wish to
consider whether the HND Graded Unit 2 task/s might be an extension of the tasks for the
HNC Graded Unit 1. A similar progression might also be considered for learners progressing
through the three Graded Units credits of a HND.
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Higher National Project-based Graded Unit Specification: Designing
the project and assessing learners (cont)

Graded Unit title: Civil Engineering: Graded Unit 2 (SCQF level 8)

Conditions of assessment

The learner should be given a date for completion of the project. However, the instructions
for the project should be distributed to allow the learner sufficient time to assimilate the
details and carry out the project. During the time between the distribution of the project
instructions and the completion date, assessors may answer questions, provide clarification,
guidance and reasonable assistance. Parameters should be agreed with the tutor/supervisor
by the learner(s) on a continuing basis providing clarification, guidance and reasonable
assistance. Reasonable assistance is the term used by SQA to describe the difference
between providing learners with some direction to generate the required evidence for
assessment and providing too much support which would compromise the integrity of the
assessment. Reasonable assistance is part of all learning and teaching processes. In
relation to the assessment of Higher National Project-based Graded Units, assessors may
provide advice, clarification, and guidance during the time between the distribution of the
project instructions and the completion date, ie at each stage of the project.

Remediation allows an assessor to clarify learner responses, either by requiring a written
amendment or by oral questioning, where there is a minor shortfall or omission in evidence
requirements. In either case, such instances must be formally noted by the assessor, either
in writing or recording, and be made available to the internal and external verifier. In relation
to Higher National Project-based Graded Units, learners must be given the opportunity for
remediation at each stage of the project.

The evidence for a Higher National Project-based Graded Unit is generated over time and
involves three distinct stages, each of which has to be achieved before the nextis
undertaken. This means that any re-assessment of stages must be undertaken before
proceeding to the next stage. The overall grade is derived from the total number of marks
across all sections, and should reflect the ability of the learner to work autonomously and
the amount of support required. In relation to Higher National Project-based Graded
Units, learners who have failed any stage of the project and have been unable to provide
the necessary evidence through remediation must be given the opportunity for
re-assessment of that stage.

Each assessment task should be marked as soon as possible after the submission date. The
final grading given should reflect the quality of the learner’s evidence at the time of the
completion date, including any oral examination.

At this level, learners should work independently within the context of a typical working
environment. It is up to centres to take reasonable steps to ensure that the learners bring
their specialist knowledge and experience to the project. For example, centres may wish to
informally question learners at various stages on their knowledge and understanding of the
project/investigation on which they have embarked. Centres should ensure where research,
etc is carried out in other establishments or under the supervision of others that the learner
does not receive undue assistance. Learners should be allowed to use appropriate
technology within and outwith the college environment.
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Higher National Project-based Graded Unit Specification: Designing
the project and assessing learners (cont)

Graded Unit title: Civil Engineering: Graded Unit 2 (SCQF level 8)

To ensure authentication of work it is advisable for learners to complete a log or diary
recording progress and tasks completed. There should be regular meetings between the
tutor and learner(s) to review progress and these meetings should be recorded.

The final evaluation should include an oral examination of each learner's understanding of
the evidence submitted. Where possible the involvement of an employer in the oral
examination is encouraged.

H740 35, Civil Engineering: Graded Unit 2 (SCQF level 8) 6



Higher National Project-based Graded Unit Specification: Designing
the project and assessing learners (cont)

Graded Unit title:

Civil Engineering: Graded Unit 2 (SCQF level 8)

Evidence Requirements for this Graded Unit

The project undertaken by learners will consist of three stages: planning; developing; and
evaluating. The following table specifies the minimum evidence required to pass each stage.

Project stage Minimum Evidence Requirements % Mark
Allocation
Stage 1 — Develop a brief for the investigation, to include:
Planning ¢ Title of investigation
& Statement of the issues/topics to be investigated
¢ Objectives of the investigation
+ Reasons for selected issues/topics, with relevance
to HND Civil Engineering
+ Identification of possible sources of
data/information, with rationale for choice/s
+ Identification of alternative methodologies for 20%
research and analysis, with rationale for choice/s
¢ Statement of criteria to be used in the analysis
and evaluation of the issue/topic, with justification
+ An action plan for the investigation including
timescales and resources required
The learner must achieve all of the minimum evidence
specified above in order to pass the Planning stage.
Stage 2 — Production of an investigative report, to include:
Developing ¢+ Title page
¢ A contents page
¢ Objectives of the investigation
¢ Relevance of issues/topics to civil engineering
¢ Collected and collated data
¢ Analysis and evaluation of data
¢ Methodologies used to identify alternative criteria
referenced conclusions to the issues/topics 0%
¢ Evidence based evaluation of alternative 0
conclusions
+ Statement of specific recommendations and
conclusions
+ Alist of acknowledgements and sources of
reference
The learner must achieve all of the minimum evidence
specified above in order to pass the Developing stage.
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Project stage Minimum Evidence Requirements % Mark
Allocation
Stage 3 — Produce a report of the effectiveness of all parts of the
Evaluating investigation. The evaluation should include:
¢ A brief summary of the investigation
¢ Assessment of the extent to which each of the
original objectives has been met, including any
modifications made during the course of the
investigation, supported with rationale
¢ Assessment of the research and analytical
methods used 20%
+ Comment on aspects of the planning and
development stages which worked well or
deviated from the set plan
¢ Assessment of the strengths and weaknesses of
the report of the investigation
+ ldentification of feedback to inform future
investigations
The learner must achieve all of the minimum evidence
specified above in order to pass the Evaluating stage.
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Higher National Project-based Graded Unit Specification: Designing
the project and assessing learners (cont)

Graded Unit title: Civil Engineering: Graded Unit 2 (SCQF level 8)

Assessing and grading learners
The overall project will be marked out of 200. Only whole marks should be used.

The percentage of marks allocated to each stage of the project is outlined in the Evidence
Requirements.

It is a requirement that learners must meet the minimum Evidence Requirements for the
Planning stage before progressing to the Developing stage before progressing to the
Evaluating stage. Learners may produce evidence over and above that specified in the
minimum Evidence Requirements and deserve more than half the available marks for that
stage. Assessors should use the Grade Related Criteria outlined below to judge learner
performance.

Learners are required to work independently to meet the Evidence Requirements of the
Graded Unit. At the same time, learners need appropriate support. SQA uses the term
reasonable assistance to describe the balance between supporting learners in their project
and not providing too much assistance.

At the end of each stage there should be opportunities for remediation and re-assessment of

learners for that particular stage. This includes the final Evaluation stage. Any
re-assessment should be carried out in line with the centre’s own assessment policy.

Grade Related Criteria

essential phases of the project, is
produced to a high standard, and is
quite clearly inter-related

work autonomously

Grade A Grade C
Is a seamless, coherent piece of work Is a co-ordinated piece of work which:
which:
¢ has sufficient evidence for the three has sufficient evidence of the three

essential phases of the project, is
produced to an adequate standard

¢ demonstrates an accurate and demonstrates an acceptable
insightful interpretation of the project interpretation of the project brief
brief

¢ is highly focused and relevant to the is focused and relevant to the tasks
tasks associated with the project brief associated with the project brief

¢ s clear and well-structured throughout is satisfactorily structured and language
and language used is of a high used is adequate in terms of level,
standard in terms of level, accuracy accuracy and technical content
and technical content

+ effectively consolidates and integrates consolidates and integrates knowledge
required knowledge and skills and skills but this may lack some

continuity and consistency
¢ demonstrates the learner’s ability to demonstrates independent learning with

minimum support and revision during
project
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Higher National Project-based Graded Unit Specification: Designing
the project and assessing learners (cont)

Graded Unit title: Civil Engineering: Graded Unit 2 (SCQF level 8)

The marks allocated to each stage will then be aggregated to arrive at an overall mark for
the project. Assessors will then assign an overall grade to the learner for this Graded Unit
based on the following grade boundaries.

A =70%-100%
B = 60%—-69%
C = 50%-59%

These grade boundaries are fixed and should not be amended.

Any learner who has failed their graded unit or wishes to upgrade their award must be given
a re-assessment opportunity, or in exceptional circumstances, two re-assessment
opportunities. In the case of project-based graded units, this must be done using a
substantially different project.

The final grading given must reflect the quality of the learner’s evidence at the time of the
completion of the graded unit. Learners must be awarded the highest grade achieved —
whether through first submission or through any re-assessment, remediation, and/or
reasonable assistance provided.
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Higher National Project-based Graded Unit Support Notes

Graded Unit title: Civil Engineering: Graded Unit 2 (SCQF level 8)

Guidance on approaches to delivery and assessment of this
Graded Unit

¢ How to plan within a course team
¢ Sequence of delivery of the Graded Unit in relation to the subject Units that underpin it
¢ Useful recommendations such as the use of progress interviews with learners

It is intended that this Unit will integrate and consolidate the skills and knowledge gained
through study of the other constituent Units in the HND Civil Engineering framework. As a
result, the learner should be introduced to the investigation only after the introductory Units
have been completed. The delivery of the Graded Unit can run concurrently with that of the
specialism Units. In this way the learner should be adequately prepared to meet the
challenges presented by the case study.

The tutor/assessor may have to recapitulate some of the content of the other Units in order
to reinforce the learning and knowledge of the learner in specific areas. This recap of
previous work would be entirely appropriate, but must be left to the discretion of the tutor/
assessor to decide to what extent any review would be required.

The investigation brief/ assessment instructions must be issued to allow the learner sufficient
time to assimilate the details and carry out the assessment tasks. During the time between
the issue of the project brief and the submission date, the tutors/assessors may answer
guestions, provide clarification, guidance and "reasonable assistance".

As the case study is produced in three distinct stages, it is recommended that regular
progress/guidance interviews are scheduled with each learner to ensure that actual progress
is apparent and valid evidence is in production. These should enhance student experience
and performance, but also allow early identification of misinterpretation or disengagement.
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Higher National Project-based Graded Unit Support Notes (cont)

Graded Unit title: Civil Engineering: Graded Unit 2 (SCQF level 8)

Opportunities for developing Core and other essential skills

Throughout the natural processes of preparation and production of evidence for this
investigation, the learner will develop and demonstrate many elements of each Core Skill as
follows:

Communication — Analysis of research materials to prepare both written and oral
presentations.

Numeracy — Structural analysis and design including Dead and Imposed Loading
calculations.

Information and Communication Technology (ICT) — Accessing information for base
research purposes. Assimilation and analysis of research information. Creation of graphical
and narrative materials for presentation purposes.

Working with Others — Co-operatively, as part of a team in practical situations.

Problem Solving — Ciritical Thinking, Planning and Organisation, Review and Evaluation are
fundamental to all elements of structural analysis and design.

The investigation will allow the learner to develop a variety of supplementary skills and
attributes which enhance life skills and the educational experience. Such skills tied to
enterprise, employability, sustainable development and citizenship are deemed essential to
success in learning, life and work. The learner should be nurtured wherever possible. The
wide range of work to be completed within the investigation will provide the learner with
opportunity to reflect upon collateral soft skills found, for example, in career development,
developing self-confidence, team working, inter-dependence, problem solving,
understanding rights and responsibilities, etc.

This Unit has the Core Skill of Problem Solving embedded in it, so when candidates achieve
this Unit their Core Skills profile will be updated to show that they have achieved Problem
Solving at SCQF Level 6.
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History of changes to Graded Unit

Version Description of change Date
02 Core Skill Problem Solving at SCQF level 6 embedded. 24/07/2014
03 Update of Conditions of Assessment 13/07/2018

© Scottish Qualifications Authority 2014, 2018

This publication may be reproduced in whole or in part for educational purposes provided that no
profit is derived from reproduction and that, if reproduced in part, the source is acknowledged.

SQA acknowledges the valuable contribution that Scotland’s colleges have made to the development
of Higher National qualifications.

FURTHER INFORMATION: Call SQA’s Customer Contact Centre on 0345 279 1000.
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General information for learners

Graded Unit title: Civil Engineering: Graded Unit 2 (SCQF level 8)

This Unit is suitable for learners with some experience in the construction industry, aiming
for a career as a Civil Engineer professional. The Unit forms part of a Group Award designed
to provide learners with appropriate technical and professional knowledge and skills when
working within the Civil Engineering environment.

Principal aims are to:

¢ Prepare learners for employment as senior engineering technicians in the civil
engineering industry with a range of employers who design, manage, maintain or adapt
infrastructure elements such as bridges, railways, roads, water and sewerage
installations including consulting civil engineers, civil engineering contractors and the
owners/managers of infrastructure components.

+ Provide learners with a range of contemporary vocational skills utilising modern
equipment and techniques available for design procedures, surveying and material
testing, thus enabling learners to make and immediate contribution in their role as
engineer technician.

+ Provide a choice of optional Units that will allow learners to develop in other areas
relevant to future employment in civil engineering, or progression to higher education
civil engineering institutes.

+ Enable learners to achieve appropriate professional body recognition, in particular but
not exclusively, the Institution of Civil Engineers.

+ Provide learners with a range of skills to support learning in the SVQ 4 Construction:
Technical Modern Apprenticeship Frameworks.

Assessment of the Unit takes the form of an investigation. You will develop your ability to
apply knowledge and skills, gained through study of other component parts of the course, to
the solution of real or hypothetical civil engineering problems. These will simulate real life
scenarios where technicians have to respond positively to a range of factors and provide
valid and coherent solutions to a range of challenges.

You will investigate the planning and design strategies for a civil engineering project.

You will produce sketch designs and construction drawings of the proposed design solution.
You will also develop numerical skills by producing calculations relevant to the choice of
investigation. Opportunity exists to support design proposals with technical investigations on
the environmental impact of the project. An evaluation stage towards the end of the project
will allow you to reflect on project development and to provide a written explanation of
performance, progress and product.

The Graded Unit investigation is considered to be the culmination of a formal course of study
leading to an HNC or HND Qualification. As such, the assessment will normally be issued
towards the end of that study programme with submission of the completed work being the
final element of the Qualification. You will be given a date for completion of the Investigation.
Parameters should be agreed by you and tutor/supervisor on a continuing basis. The
tutor/supervisor will provide clarification, guidance and reasonable assistance.
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General information for learners (cont)

Graded Unit title: Civil Engineering: Graded Unit 2 (SCQF level 8)

Assessors will mark each stage of the project, taking into account the criteria outlined. The
marks will then be aggregated to arrive at an overall mark for the project. Assessors will then
assign an overall grade to the learner for this Graded Unit based on the following grade
boundaries.

A = 70%-100%
B = 60%—-69%
C = 50%—-59%

NOTE: You must achieve all of the minimum evidence specified for each Stage of the
project in order to achieve the Graded Unit.

Throughout the natural processes of preparation and production of evidence for this case
study, you will develop and demonstrate many elements of each Core Skill, such as,
Communications, Numeracy, Information and Communication Technology (ICT), Working
with Others and Problem Solving.
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