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Module aims

This module immerses students in practical learning environments where understanding is
developed primarily through doing. Learners are encouraged to experiment, reflect, and draw
connections between observed results and underlying principles. The focus on applied activity
nurtures curiosity, precision, and the confidence to translate fundamental concepts into
tangible outcomes.

This module aims to develop students’ ability to apply engineering design principles using
industry-standard CAD tools and engineering design methodologies, enabling them to create
precise 2D drawings and 3D models while integrating theoretical knowledge with practical design
applications.

Module Learning Outcomes

At the end of this module, students will be able to:

1 Recognise engineering design principles to produce accurate 2D drawings and 3D
parametric models using CAD software.

2 Select and identify appropriate computational and analytical techniques to model a
defined problem, recognising the limitations of the techniques employed.

3 Recognise consideration to discrete issues in engineering design to satisfy customer
specifications.

Assessment

Indicative Assessment Tasks:

This section outlines the type of assessment task the student will be expected to complete as
part of the module. More details will be made available in the relevant academic year module
handbook.

Assessment 1: Portfolio

The portfolio is a suite of assessments that could include the following. This assessment
evaluates students’ understanding of engineering design principles and their ability to apply
CAD-based computational and analytical techniques within an engineering context.

Students could undertake anin-class multiple-choice test supported by the use of CAD software.
The assessment focuses on the application of engineering design principles required to produce
accurate 2D drawings and 3D parametric models, alongside the selection and application of
appropriate computational and analytical techniques to model a defined engineering problem.
Questions are designed to test students’ knowledge of CAD workflows, parametric modelling
concepts, design intent, and the interpretation of technical features, while also encouraging
awareness of the limitations associated with specific modelling approaches.

This assessment evaluates students’ ability to apply engineering design principles while
considering discrete design issues in order to meet defined customer specifications.

Students could complete a portfolio comprising a structured report that documents the
development of an engineering design solution. The report will demonstrate how customer
requirements are interpreted and translated into design decisions, with explicit consideration
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given to key issues such as functionality, constraints, materials, manufacturability, tolerances,
performance, engineering ethics and sustainability. Students are expected to justify design
choices and show how competing requirements are balanced to satisfy the customer
specification.

1 1,2,3 Portfolio 2000 100% N/A

Derogations

Credits shall be awarded by an Assessment Board for those modules in which a pass mark 40%
has been achieved, with a minimum mark of 30% in each assessment element.

Learning and Teaching Strategies

Learning takes place almost entirely within a practical setting where understanding is developed
through direct engagement with tools, processes, and experimentation. Students are
encouraged to explore, record, and evaluate their outcomes, supported by digital resources for
reflection and feedback. Tutorial support ensures the development of essential practical and
professional competencies for further study.

Welsh Elements

This module will be delivered through the medium of English; however, students have the option
to submit their assessments in the medium of Welsh. While this module is not currently offered
fully through Welsh, Welsh language support and guidance are available, and some learning
materials or tutorial discussions may incorporate Welsh elements where appropriate. To further
promote bilingual learning, all students have the opportunity to take the 20-credit Welsh for STEM
short course, designed to develop confidence and subject-specific language skills in both
English and Welsh.

Indicative Syllabus Outline

e 2D Engineering Drawings: Introduction to technical drawing standards, dimensioning,
and tolerances, using CAD tools to produce accurate and compliant 2D engineering
drawings.

o 3D Parametric Modelling: Creation of components and assemblies using parametric
features, with an emphasis on modelling strategies that support design intent and
optimisation.

e Engineering Design and CAD: Integration of engineering design principles with CAD
workflows, examining how computational techniques support and inform design
decisions.
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o Design Process: Understanding and application of structured stages of the engineering
design cycle to develop, test, and refine design solutions.

o Design Thinking: Use of iterative and creative design approaches to address user
needs, functional requirements, and competing design constraints.

e Design Evaluation: Consideration of key design issues such as usability,
manufacturability, and performance to ensure alignment with customer specifications.
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