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PREFACE
TECHNOLOGY EDUCATION AT SENIOR CYCLE

I ntroduction

Technology education is an essentid component of the curriculum. In aworld where encounters with
awide range of technologies are part of the dally life experience of dl people a work or at leisure,
students should be equipped to face these encounters with the confidence that comes from learning
about, through, and with arange of technologies. It is equally important that they gain an gppreciation
and understanding of the complex interface between technology and society. As citizens they should
have the capacity to enter discussion about, and make persona judgements on, issues related to the
impact of technology on their own lives, on society, and on the environment.

Through technology education students grow in competence, grow in confidence, become more
enterprisng and are empowered in terms of ther ability to control eements of the physicd
environment. These are important educational outcomes, which contribute significantly to the
provision of abroad and baanced curriculum and illustrate why participation in technology education
represents a va uable educationa experience.

The nature of technology education

Technology isadidinct form of credtive activity where human beingsinteract with their environments,
using appropriate materials and processes in response to needs, wants and opportunities. It
integrates problem solving and practica skillsin the production of useful artefacts and systems.

More specificdly, the vaue of technology education comes from the use of the wide variety of

abilities required to produce a drawing or make an artefact, leading to a sense of competence and a
feding of persond empowerment. The acquisition of manipulative skills is an important component of
this sense of competence and can hdp to give sudents a feding of control of their physicd
environment. In a rapidly changing globa society, students need to gppreciate that technologica

capability is necessary and rdevant for dl aspects of living and working. Many subjects can
contribute to the development of atechnologica capability. However, the technology subjects, which
incorporate the principles of design and redisation in a creative manner, are centrd to this
development.

Technologica capability includes

the understanding of appropriate concepts and processes

skills of design and redisation

the ability to goply knowledge and <kills by thinking and acting confidently, imaginatively,
cregtivey and with sengitivity

the ability to evaluate technologicd activities, artefacts and systems criticaly and constructively.



L eaving Certificate technology subjects

Within the Leaving Certificate, technology education is provided through the subjects Architecturd
Technology, Desgn and Communication Graphics, Engineering Technology, and Technology,
thereby providing progression with junior cycle. These subjects contribute to a broad, balanced and
generad education of students, with particular reference to ther further education and training
apirations on completion of the Leaving Certificate.

At a more practica levd, the technology subjects a senior cycle share a number of common
features. The syllabuses

are composed of core areas of study and optiona areas of study, reflecting the different
topics and sections within the subject area

are offered a two levels, Ordinary and Higher

have been designed for completion in 180 hours of class contact time

place a srong emphads on practica learning activity

include a range of assessment components amed at assessing student achievement in both
practical and theoretical aspects of the subjects.
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LEAVING CERTIFICATE TECHNOLOGY
INTRODUCTION AND RATIONALE

There is a growing awareness of the impact of technologica developmernts on many aspects of

peopl€e s lives. Leaving Certificate Technology, by virtue of its broad treetment of topics, should help
students to respond confidently to a world that is characterised by rapid change in the socid,

economic, work and leisure environrments. The syllabus is designed to enhance the students' ability to
meet successfully the challenges they face in both their persona and their working lives. It is equaly
relevant to al students, whether they plan to proceed directly to employment or training, or to pursue
further studies after completing Leaving Certificate.

All students should become active participants in their own learning. Leaving Certificate Technology
emphasises the use of knowledge, its practicad application to red-life stuations, and the interaction
between thinking and doing. This puts decison making in the hands of the student, leading him or her
to greater independence, sdlf-confidence and persond satisfaction. The course encourages practica
activities and the production of artefacts and systems as solutions to identified problems or briefs.
Students taking this course should develop their problem solving skills and a sense of respongbility
for their own learning, and become self-directed, crestive and autonomous learners, thus laying the
foundation for lifedong learning.

The development of technologica capability, a centrd goa of technology educetion, can engble
sudents to take advantage of present and emergent vocational opportunities and to become
informed citizensin arapidly changing world.

This Leaving Certificate syllabus has been developed to provide greeter progression from the junior
cycle and should encourage more students to extend their experience of a technology education
throughout their years a post-primary level. Its modular structure dlows schools congderable
opportunity to build on existing resources and expertise, and should enable more schools to provide
atechnology education for their sudents in the senior cycle.



Leaving Certificate Technology

AIMS

The general aims of technology education are

to contribute to a balanced education, giving students a broad and challenging experience that
will enable them to acquire abody of knowledge, understanding, cognitive and manipulative skills
and competencies and so prepare them to be cregtive participants in a technologica world

to enable students to integrate such knowledge and sKills, together with qudities of co-operative
enquiry and reflective thought, in developing solutions to technological problems, with due regard
for issues of hedth and safety

to facilitate the development of arange of communication skills, which will encourage students to
express ther creativity in a practicd and imaginative way, usng a variety of forms. words,
graphics, models, eic.

to provide acontext in which students can explore and gppreciate the impact of past, present
and future technologies on the economy, on society and the on the environment.

The additional syllabusaimsare

to enable students become aware of the breadth of today’s technology through their experience
of its practica gpplications in response to everyday opportunities problems and chalenges.

to enable students, through their experience and developed understanding of the technological
process, to evaluate and judge criticaly exigting products and the products of their own work
from an aesthetic, technicd, functiond and ethica point of view.
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OBJECTIVES

The following lis summarises the syllabus objectives. Particular student learning outcomes are
indicated in each section of the syllabus. The problem:solving dimension of the course emphasises
skills and competencies, knowledge and understanding are the foundations for the process.
Successful participation in the course should result in improved student attitudes to self and increased
awareness of the impact of technology on the socid and environmental aspects of today’ s world.

On completion of the course, a student should

know basic technological principles and facts and the terminology associated with technology,
including relevant symbols and units associated with physical quantities

understand and be able to process and communicate technologica information in written, verba,
graphic and mathematical forms

understand the role of, and be able to apply, design principlesin the solution of specific problems,
using mathematica and scientific concepts where appropriate

gppreciate that technology impacts on our everyday lives and contributes to persona, socia and
economic development, and that technological solutions are linked with their specific cultural and
environmenta settings

know and adhere to the hedlth and safety requirements associated with planning and conducting
practicdl work, and understand how these requirements, together with environmental
considerations, affect the design of artefacts or systems

be able to identify chalenges and opportunities that can be met usng a technologica
methodology, sdlect appropriate methods for dealing with these and recognise the limitations and
condraints of knowledge, time, resources and other factors that can redtrict solutions to
technologicd chalenges

be able to work both independently and co-operatively in evauating exigting solutions and in
proposing novel/creetive solutions to technological chalenges

recognise that technological developments have resource implications, that resources need to be
carefully managed and that developed societies have mora responghilities in their gppropriation
of world resources

be able to prepare and execute a plan for the realisation of an artefact or sysem asasolution to a
technologica problem or chalenge, working accurately and safely with materias and equipment

select and use appropriate materias, tools and equipment in the production of an artefact or
system, according to a chosen design, in response to a given brief or an identified problem

have developed a competence in the processing of materids

be able to evauate a completed artefact or system againg its origind Specification, propose
dterations and modifications & the design, implementation or completion stages to enhance its
appearance or function

be able to prepare and present areport in a concise, accurate and comprehensive manner.
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STRUCTURE OF THE TECHNOLOGY SYLLABUS
CORE AND OPTIONS

Electronicsand Applied Control
Control Systems

CORE

Manufacturin + Information &
SEms g Project Communications
Sy Technology
Materials
Technology

The course condsts of core areas of study, which are mandatory for dl students, and five optiona
areas of study, from which each student must take two.

The Core

The coreisintended as a broad genera introduction to the nature of technology. It isaso intended to
provide students with a consolidetion, extenson and refinement of the knowledge, skills and
techniques acquired in the junior cycle. The main eements of the core are illudtrated in the graphic
below.

Structure of the Core

Project & Quality
Management
Materials &
Production
Communications &
GraphicMedia

Energy, Electricity
& Electronics
Structures &
Mechanisms

Information and
Communications
Technology

Design-Based Approach
Technology and Society
Health & Safety

A design-based gpproach, which is centra to the core, requires students to relate their work to the
logica steps of a systems approach in the solution of practical problems. This approach does not
preclude ingenuity, creetivity and intuition, nor isit intended that a design process be linear.
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The main dements of a design-based gpproach, which combine cognitive and procedural
knowledge, understanding and skill, are illustrated in the graphic below.

Identification/
Analysis

Investigation/
Appraisal Research

Manufacture/ Ideas/
Testing Impressions
Proposed Solutions/ Sketches/Drawings/
Prototyping Models

Simplified Diagram of a Design Process

Evaluation/

Technology, society and the environment

Technologicd activity indudes human responghility for decison and action. It is not intended that this
be dedt with in isolation: it should permesate al aspects of the treatment of the course. It isintended
to fogter a sound understanding of technologica developments and the changes brought about in
industry, trangport, health, communications, lifestyle, work and leisure as the result of these
developments.

It isaso intended to develop criticd facultiesin relation to the energy and resource implications of
technologica development. Students should appreciate that the manufacture and use of products
have socid and economic implications and they should develop sensitivity to human and
environmenta concerns, both loca and globd. They should gppreciate that manufacturing processes,
waste processing and storage may give rise to conflicting interests between those of the individud,
the society and the environment. In particular, attention should be paid to the safe disposal of waste
materias and the by- products of manufacturing processes in ways that protect the environment.

Students should understand how legidation affects the consumer. Students should understand the
functions of safety officers and the importance of legidation such as consumer law, hedlth and safety,
equd opportunities and data protection.

Health and safety in the work area

Throughout the course, safe working practices and recommended procedures must be observed.
Students should be fully aware of the potential dangers of the various energy sources, machines,
equipment and devices they use. They should be familiar with the location and correct use of safety
equipment, be familiar with evacuation proceduresin the event of an emergency, and know the
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location of emergency exits. They should maintain a safe working environment, applying gopropriate
safety precautions to avoid danger and to minimise risks.

Options

The options provide an opportunity for students to undertake a more in-depth study of particular
aspects of technology. Students must choose two of the following five options:

Electronics and Control

Applied Control Systems

Information and Communications Technology
Manufacturing Sysems

Materids Technology.

Differentiation between Ordinary level and Higher level

There are three main differences between Ordinary level and Higher levd:

1. Depth and style of treatment: Ordinary level provides an overview of technology and its
goplications. Higher leve involves a degper and more analytical treatment.

2. Skillsdevelopment: All studentswill be required to attain awide range of kills. A more
refined expresson of these skillswill be required at Higher leve.

3. Range of syllabus material: In addition to the syllabus content required at Ordinary levd,
Higher level studentswill be required to study a broader range of subject matter. Elements
desgnated for Higher leve only are printed in underlined text throughout the syllabus.

Presentation of Syllabus Content

Syllabus content for both core and options is presented in three columns:
Topic
Sub-topic (students should learn about/to ... )
Learning outcomes (students will be ableto ... ).

Further details and suggestions for teaching methodology may be found in the accompanying
Guidelines for Teachers.
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ASSESSMENT

Assessment Components

The syllabus will be assessed in terms of its Stated objectives a each of two levels, Ordinary and
Higher, by means of aterminad examination paper and a project. The assessment components and
weightings at both levels are summarised in the table below.

Component Sub-component
Examination Paper Section A: Core
[50%] Section B: Options
Project Artefact

[50%] Report/Portfolio

Terminal Examination Paper

Therewill be one examination paper at Ordinary level (2 hours) and one a Higher level (23 hours).

At each level, the paper will be presented in two sections, as indicated in the table above. Since the
Core is mandatory, students will be assessed on al main dements of the Core in Section A of the
examination paper. Section B will cater for the five Options and students will be required to answer
questions related to two of these.

The Project

Students will be required to undertake a project, based on a specified thematic brief and within
dated parameters. The project involves the design and production of an artefact and an
accompanying folder. In undertaking the project, students combine knowledge and skills devel oped
through their study of the core and chosen options. The project, which must be completed in school
and be the unaided work of the student, should integrate the various € ements of the study of
technology and should represent the highest slandard of knowledge and skills attained by the student.
The folder should reflect al stages of the student’s work from design to redisation, and should
include an overdl evauation.

In undertaking the project, sudents will be expected to andyse or devel op the brief/theme, develop
design specifications, conduct research into origind and exigting ideas and artefacts, develop
potentia or part solutions and evauate these, prepare outline designs of possble solutions, choose
one—or an appropriate combination—of these for development and judtify their choice, prepare a
plan of manufacture, select and use appropriate materials and processes to produce the artefact or
solution according to that plan, and evauate the find product in the light of the origind brief.

In both the design and redlization of the project, sudents must take due account of ergonomic and
safety requirements.

A more detailed treatment of assessment issues may be found in the Guidelines for Teachers andin
the sample assessment materias for Leaving Certificate Technology.
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Syllabus Core

Studentsarerequired to study all sections of the Core

11



Core: A Process of Design

Leaving Certificate Technology

ToPIC SUB-TOPICS L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
Design Brief the interpretation of design briefs/themes and the interpret a design brief/theme; identify a need and/or

| dentification and
Analysis of Problems

Recognition of
Condraints

I nvestigation and
Resear ch

development of design specifications

the contribution of existing ideas, works, systems to current
technologies

theinterpretation of atechnologica chdlenge

the impact of technologica developments on society

the requirements of those for whom it is proposed to desgn
an artefact, for example achild or aperson with a particular
disshility

the congtraints accompanying design proposals, with
particular emphasis on safety and environmentd effects

gages in planning and making to ensure efficient use of time,
labour and materia resources

opportunity for adesign project and write an
appropriate design brief

gppreciate and describe how historicad and cultural
settings have influenced exigting designs

andyse stuations with aview to improving them and
see the potentia for developing novel solutions

describe gpplications of technologies in everyday life
identify and discuss how technologica products and
developments have contributed to meeting peopl€' s
needs and have changed the way we live and
communicate

take into account the requirements of the individuals or
groups for whom they are designing

condder resource congtraints in product design
including cogt, time, skills and equipment

describe the environmenta effects and safety
implications of the processing of materids and the
disposal of waste products

identify and plan the stages in production to achieve a
completed artefact or system within a specified time
and make modifications where gppropriate

work in collaboration with others

12
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ToOPIC

SUB-TOPICS
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

I nvestigation and
Resear ch (continued)

Generation of |deas

Presentation of |deas

Selection / development
of chosen idea(s)

sharing of knowledge, ideas and experience

researching existing or Smilar artefact/systems,
developments; recognising and identifying design
shortcomings

critica appraisa of solutions for choice of materids,
functiondity, deployment of technology features, and
religbility

undersanding human factors when designing and

appreciating the importance of ergonomics, colour,
aesthetics, etc. in the design of an artefact

aesthetic congderations and visud sendtivity in the design of
products/artefacts

generation of new ideas or exploration and modification of
exiging desgns

presenting results of investigationsin an appropriate form
written, graphic or other forms of recording and presenting
information, including the use of ICT and multimediaas

appropriate

criteriafor sdection of the optimum idea (or combination of
ideas)

selection of the most appropriate materids, tools, equipment,
procedures and processes to make the product, taking into
account environmental consderations and safety

examine exigting solutions and describe features which
they have found relevant to their work

refine or modify exising artefacts or systemsto
enhance performance or to meet specified criteria

analyse and appraise existing solutions under such
headings as; form, function, materias, technologies,
environment

apply condderation of human factors and use
appropriate anthropometric data, where rdevant, in

product design

apply aesthetic and visud considerations, where
gopropriate, in the selection of optimum solution for
manufacture

use various techniques, to develop new idess; identify
Stuations and propose creetive dternatives to existing
desgns

sketch, draw, model and present arange of proposed
design ideas and investigation results, usng avariety of
media

select and develop the optimum idea

identify the working properties of various materids and
use this knowledge to select appropriate materids and
processes for project work

13
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TorPIC SUB-TOPICS L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
requirements draw up a production plan/schedule

Production Planning

Making and Testing

Evaluation

Presentation of Design
Folio

production plans for the manufacture of the artefact
the manufacturing feesibility of the proposed design

integration of knowledge and skillsin the redisation of a
chosen design, recognising that manufacturing activity is
congtrained by arange of factors and resources including
knowledge, sKkills, available materids, cost etc.

testing the product/system against the design brief and
Specification.

evauation of the product or system againd theinitia design
task or specification

socid and environmenta costs and benefits

design and manufacturing modifications and improvements

production of adesign folio to accompany an artefact

andyse the find product design and the manufacturing
consderationsin ared life Stuation

use arange of skills, processes and techniques to
produce work of ahigh standard

demondrate a range of skills and follow safe work
practicesin product production

test and describe how well the prototype/ product
medtsinitid specifications

identify how the prototype/product conforms with or
differs from the initid specificaions

identify the socid and environmenta costs or benefits
of the proposed solution or artefact

andyse the trade-offs involved in the design and
manufacture of a product

lis and describe the modifications that need to be
implemented to improve the design and/or manufacture
of the product

use arange of presentation mediato record al stages
of work from initial ideas to completed artefact

14




Core: Project and Quality Management

Leaving Certificate Technology

ToPIC

SuB-TOPICS
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

Project M anagement

Quality Management

the basic principles of project management

qudity and the quality attributes of Smple products

gudity and product life-cyde

sample qudity problem-solving tools

qudity and cost

interpret and congtruct Gantt charts identifying,
scheduling and monitoring the phases of a design and
design execution project

construct critical path diagrams for design and
execution of Smple projects

list and describe the qudity attributes of smple
products, including existing and proposed products
identify and andyse the quality attributes of a product
and thair impact oniitslife-cyce

describe, in Smple terms, the relationship between
quality, market share and manufacturing cods

use cause-and- effect diagrams; present data usng
smple gatistical measures, charts and scatter diagrams
identify and quantify the degradation of the qudity
attributes during and after design execution of smple
projects

identify, measure, collect, present and anayse data
using these tool stechniques & the design specification
and execution phase of smple projects

identify, estimate and classify the costs associated with
aproduct and the relationship between cost and qudity

15
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ToOPIC SuB-TOPICS L EARNING OUTCOMES
Students should learn about/to: Students should be able to:

describe the rdiability features of Smple products

identify the information required for andysang reiability

Quality Management - the concept of reliability and itsimpact on product quaity
(continued) and performance

describe a ample rdiability programme

devise a programme of materia, component or
product testing to assist in identifying and measuring the
appropriate design specification parameters in order to
estimate the reiability of the proposed product

16




Core: Materials and Production
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ToOPIC

SuB-TOPICS
Studentsshould learn about/to:

L EARNING OUTCOMES
Students should be able to:

Manufacturing
Processes and M aterials

development of manufacturing skills, in the context of a
design and make framework, to enable the production of an
artefact

safety procedures in the use of hand and power tools and
other equipment

the properties of arange of materias

the importance of accuracy in the measuring and marking-out
of maerids

meanufacturing processes

finishing materids

the economic use of resources

select and use, in a safe and competent manner, a
range of hand and power tools to work a variety of
materids

follow standard working procedures to ensure
personal safety and the safety of others

describe the properties of arange of materias and
recogni se these properties when sdecting materids for
particular uses

trandfer information accurately from drawings, models,
sketches, templates and patterns

shape and process arange of materids such as
ceramics, composites, fabrics, metals, plastics, woods

select and use the most appropriate methods of joining
and assembling materiasin permanent and semi-
permanent forms

select auitable finishes for materids, with due regard
for environmentd factors

show an awareness of the effects of environmental
conditions on materias and understand the importance
of suitable finishing techniques

recognise the need for economic and sustainable use of
energy and materias (indluding recydling), and take

17
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TorPIC SuB-TOPICS L EARNING OUTCOMES
Studentsshould learn about/to: Students should be able to:
account of time and other factors
Resour ce M anagement

18




Core: Communications and Graphic Media

Leaving Certificate Technology

ToprIC

TREATMENT OF TOPIC
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

Projection systems

Measured Drawings

Pictorial

Representation

Freehand Drawings

Computer graphics

the use and purpose of the main systems of projection

the use of dimensoned drawing systems to communicate
information and the importance of scaled drawingsin the
communication of design ideas and in the preparation of
working drawings

3D representations in communicating design ideas

freehand drawing in both 2D and 3D forms and their
importance in developing design idess

the use of light and shade, texture, rendering, colour, and
reflection

standard graphic sgns, symbols and conventionsin current
use

schematic drawings, procedural sketches, charts and
diagrams

computer graphics software

select the most appropriate projection convention to
communicate design ideas and to produce, e.g. two
dimensiona working drawings in orthographic projection

produce and understand dimensioned and scaled
drawings usng any of the main systems of projection

produce and understand 3D representationsin
gppropriate forms

produce drawings in accordance with standardised
drawing conventions

produce freehand drawings to communicate ideas

use arange of methods to enhance design drawings

select the drawing modes most appropriate to the tasks
undertaken

use computer graphics software to develop and visudly
represent ideas

model ideasin eadly worked materials and/or through

19
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TorIC TREATMENT OF TOPIC L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
the use of appropriate computer software
Modelling use of modelling techniques clarify and present ideas

Presentation of
I nformation

Production of Report

communicating and presenting information

recording, processing and presenting information, including
audio and/or visua presentation where appropriate

use gppropriate language and mediato convey
information in a concise and accurate form

make use of information and communications technology
(ICT) tools, using suitable software, in the devel opment
and production of areport

20




Core: Information and Communications Technology

Leaving Certificate Technology

ToPIC

SUB-TOPICS
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

I ntroduction to Computer
Systems

Skills development,
Applicationsand
Software

the main components and specifications of a computer
system

management of acomputer system; persond safety
and the safe operation of the system

development of basic skillsin the use of information
and communications technology (ICT)

use of the computer as an ad to investigation and
research in a design process

use of applications software

identify, and describe the components and functions of a
computer system (hardware and software, input, output,
and storage devices)

understand system specifications, e.g. memory, clock
speed and storage capacity

use a computer system safely; launch, execute and exit from
software
use input and output devices, manage files

describe and use system and data security procedures,
including virus protection measures

use ICT sKillsin the development and presentation of
informetion

conduct practica investigation and research and integrate
findingsinto design projects

use appropriate software such as wordprocessing, graphics
and spreadsheet applications

use spreadsheet applications to store and manage data, and
to produce output in avaiety of forms

21




Core: Structures and Mechanisms
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TorIC SUB-TOPIC L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
Structures naturaly occurring and manufactured structures describe and andyse naturaly occurring and

clasdfication of structures

forces and their effects on sructures; moments of aforce

the principle of triangulation and how structures are abilised
using triangulation

what is meant by equilibrium and centre of gravity

structurd principles gpplied to design; modds of structura
forms

factor of safety and its importance in sructurd design

destructive and non-destructive testing of structures

manufactured structures

describe, with aid of sketches, arch, shdl, frame,
beam and box structures

describe and andyse the effects of forces acting on a
structure: tenson, compression, shear, torsion,
bending

perform smple caculaions of moments

classfy gruts and tiesin aframework show how
sructures can be stabilised using triangulation

explan and show, using an appropriate method, how
location of the centre of gravity affects the stability of
agructure

identify existing structurad desgns, congtruct models
and test their characteristics

describe the importance of factor of safety in
dructura design

use examples to explain destructive and non-
dedtructive testing

22
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TorPIC SUB-TOPIC L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
Mechanisms mechanisms, their operation and gpplication identify and describe mechanisms and their operation

firgt, second and third order levers; linkages

smple and compound pulleys, types of bdt drives

gear trains

the use of cams

the terms work, power, torque, friction, load, effort,
mechanica advantage, velocity ratio, efficiency

using gppropriate terminology

sketch and give examples of various levers and
linkagesin everyday use; identify first, second and
third order levers

sketch and give examples of pulley sysems and belt
drivesin everyday use

sketch and describe the application of each gear type

describe the gppropriate use of cams

use gppropriate terminology in describing avariety of
mechanisms and their operation; perform smple
cdculations of mechanica advantage, velocity ratio
and efficiency

23




Core: Energy, Electricity and Electronics

Leaving Certificate Technology

ToPIC

TREATMENT OF TOPIC
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

Energy and Energy
Conservation

Electricity

sources of energy — renewable and non-renewable

different forms of energy, e.g. mechanicd (potentia, kinetic),
chemicdl, electrica

the principle of conservation of energy and its gpplication
energy transformation

the cost of energy
enerqy efficdency

eectricity asaform of energy digtribution

basic eectrical concepts. eectric current, voltage, resistance,
power and the relationship between them

the unitsin which dectric current, voltage, resistance, power
and frequency are measured

the resistor colour code
current, voltage, res stance measurement
the difference between AC and DC

describe the main sources of energy and
demongtrate how the principles of energy
conservation and energy conversion can beused in
project design and manufacture

distinguish between the different forms of energy

gtate and gpply the principle of conservation of
energy

describe and andlyse energy transformations in some
common devices

caculate the cost of energy

appreciate the efficiency of different enerqy
conversons

understand how the use of dectricity influencesthe
way we live

understand the relationship between voltage, current
and resistance (Ohm’'s Law)

apply Ohm's Law, where appropriate

understand and use gppropriate units and thelr
symbols. ampere, volt, ohm, wait, hertz

identify resstor vaues using the colour code
use multimeters correctly and appropriately
differentiate between types of dectricity — from mans
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TorPIC TREATMENT OF TOPIC L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
electronic input, process and output components including supply (AC) and from batteries (DC)
switches, relays, temperature/moisture/light sensors, resstors, asemble, test and modify smple sensors for sound,
Electronics capacitors, trandgstors heat and light from given circuit diagrams

circuits and circuit diagrams, congtruction of smple circuits,
fault-finding

resstors connected in series and paralel; celsin seriesand
parale

potentia divider and voltage control

ample trandgtor circuits; use of apotentia divider to control
the voltage applied to atransstor

output devices — lamp, buzzer, LED, speaker, motor, relay

the function of basic logic gates AND, OR and NOT; truth
tablesfor each

read and interpret given circuit diagrams,; assemble
components correctly into circuts, identify and
correct faultsin circuits

demondtrate understlanding of voltage and current in
circuits

test the outputs, and cdculate the voltage across
ressorsin seriesand pardléd

use the potentid divider to vary an gpplied voltage
design, assemble, test Smple trangstor circuits and
trangstor circuits incorporating the use of a potential
divider

congruct and assemble a number of circuits that
incorporate appropriate output devices

design, assemble and modify Smple circuits from
specified problems and/or design briefs

explain the operation of circuits that they have
designed and suggest appropriate modifications

decide on the most appropriate gate(s) to usein a
circuit and incorporate these into project work where

appropriate
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explain the function of AND, OR and NOT gates
and construct truth tables for each

Options

Studentsarerequired to study two of the five options.
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Option: Electronics and Control

Leaving Certificate Technology

TorIC

TREATMENT OF TOPIC
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

Electrical M easurements

Components and Cir cuit
Design

Power Suppliesand
Safety

Electric motors

measurement of potential, current, res stance, capacitance,
frequency (V, A, W, F, H2)

indirect measurement of power

resistors, capacitors, inductors, diodes, transstors, voltage
requlators, photoresistors, photodiodes, LEDs,
phototransistors, varidble resistors, potentia dividers and
potentiometers, and relays

design, assembly and testing of circuits

selection of a suitable power supply for a specified
application

the mode of operation of the DC motor; back EMF; the
variation of current requirement with the load

reversing a DC motor

assembly of bistables and astables, amplifiers,

select appropriate instruments to measure basic
eectricd quantities, and explain in smple terms what
they have measured

caculate power in whole circuits and in components
such as resstors and motors

use, and understand the function of, componentsin
circuit desgn
use a potentia divider as a voltage control device

design, assemble and test circuits, or circuit sub-units,
making gppropriate use of the listed components

choose appropriate power sources for selected tasks

measure the efficiency of aDC motor

assemble switches and motors to achieve forward
and reverse motion

congtruct and make appropriate modifications to
circuits, based on circuit diagrams
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TorIC TREATMENT OF TOPIC L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
Assembly of Pre- assembly of osdillators, timing circuits use an gppropriate method to produce PCBsfor a

designed Circuits

given drcuit

printed circuit boards (PCBs) understand both prototype and batch production of
Assembly of Pre- PCBs
designed Circuits prototype and batch production of PCBs
(continued) demonstrate the use of prototyping boardsin
assembly and testing of circuits
use of prototyping boards for initid assembly and testing of
crcuits desgn, assemble, test and modify operational
amplifier dreuitsfor sgnd amplification, level
operaiona amplifier circuits (op-amps) detection and voltage comparison
design, assemble, test and modify basic sensors
sensors for sound, hest, light (photoresistive and
photovoltaic), movement
Sensors
Logic Circuits basic logic gates AND, OR, NOT, NAND and NOR; truth congtruct truth tables for up to four inputs using an

tables
combinations of gates

the main logic families (TTL and CMQOS)

the use of logic gates with sensors and output devices

array of up to four logic gates
combine logic gates gppropriately using ICs

select the appropriate type (CMOSor TTL) of IC
for aparticular task

design, congtruct, test and modify Smple systems
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TorPIC TREATMENT OF TOPIC L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
using sensors, combinations of gates and output
devices
I nputs and Outputs - buffers (trandstors, anplifiers, pardleed outputs) - design, congtruct, test and modify buffer or driver

circuits for avariety of output devices

Schmitt trigger use gates with Schmitt trigger inputs to sharpen digita
binary inputs ggnds
- clock circuits, de-bouncers, counters, seven segment - design, condruct, test and modify smple counting
Counters displays and digplay drivers circuits capable of counting inputs from switches or

clocks
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Option: Applied Control Systems

Leaving Certificate Technology

ToOPIC TREATMENT OF TOPIC
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:
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TorIC TREATMENT OF TOPIC L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
Robotics robotic joints; degrees of freedom; co-ordinate frames identify robot types, classfy robotic joints

I ntroduction to Robotic
Control

A/D and D/A Conversion

Control; Programmable
Devices

forces and moments; caculations

classfication of robots by structure; gpplications, with
emphasis on manufacturing gpplications

principles of open and closed |oop control

principles of operation and control of DC servos and stepper
motors

andogueto digital and digita to and ogue converters (A/D
and D/A)

control using computers or other programmable devices
(suchasPLCsor PICs)

specify robatic joints for particular gpplications

give an outline specification of aroboatic sructure and
am

use appropriate co-ordinae frames

perform smple caculations of forces and moments
identify indudtria applications of robotics

identify robotic structures and configurations suitable
for specified tasks

congtruct block diagrams of smple robotic
contrallers; caculate gains

sdect DC sarvos or stepper motors and controllers

incorporate and use digita inputs and appropriate
A/D converters
incorporate D/A outputs where appropriate

use a programmable device to control circuits or sub-
assemblies that they have congtructed, e.g. LEDS,
bulbs, seven-segment displays, DC motors

program smple logic sets using Grafcet or function
diagrams

programme a robotic device to do specified tasks
and to modify outputs in response to sensed
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ToOPIC

TREATMENT OF TOPIC
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

Control; Programmable
Devices (continued)

Pneumatics

the principles of combinationd and sequentid logic
operation of arobotic device; sense functions

pneumatic actuators, directiona control valves, pressure and
speed control vaves, stop vaves

understand the principles of sdlecting control strategies, e..
totally dectronic, dectro-pneumatic, totaly pneumatic
circuits

conditions

use gppropriate caculaions and/or chartsto facilitate
the selection of circuit dements

identify standard pneumatic devices

design, cost and build single or mixed technology
circuits
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Option: Information and Communications Technology

Leaving Certificate Technology

ToOPIC

TREATMENT OF TOPIC
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

Computer Architecture

Data Communicationsand
Computer Networks

the kilobyte as 2'° (1024) bytes
computer memory: RAM, ROM

the use of buses and different bus sandards

hardware and software compatibility

trangmisson of information viathe communications ports

using different peripherds

characterigtics of the Standard Codes for Information
Interchange

operationd characterigtics of aconventiona network

Loca AreaNetworks (LANS)

explain the difference between RAM and ROM

explain the function, capacity, speeds and expansion
possihilities of buses

explain the compatibility requirements of hardware
and software
adapt filesfor transfer between different gpplications

digtinguish between the main types of

communications ports

explain the main characterigtics of standard codes for
information interchange

describe the use and functions of alocd area
network
log on and off a network; work with a group

operate aLAN; set up log-on names and password-
listed files and folders;
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TorIC TREATMENT OF TOPIC L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
explain what the internet is and navigate the WWW
the internet and the World Wide Web using a browser
Thelnternet

emal

other internet gpplications

data protection

use search engines to locate desired information and
explain the differences between two such search

enaines

use Boolean operators to locate more exact
informetion

incorporate security feastures when uploading and
downloading files by remote access

send and receive email, induding attached files
undergtland the meaning of Internet Protocols

demonstrate video conferencing

demongtrate understanding of data protection and
relevant legidation.
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ToPIC

TREATMENT OF TOPIC

Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

Multimedia and Design

different image formats

different sound formats

multimedia gpplications

import images via a scanner/digital cameraand create
origind imegesin the different formats for
incorporation in multimedia applications, in colour or
grayscae

convert from one image format to another

ater image properties such as Sze, scae, brightness,
contrast, gamma and tone to achieve desired effects

create (or record from appropriate material) sound
filesand incorporate them in multimedia gpplications

convert from one sound formeat to another and edit
formats for length and specid effects

understand how to navigate within amultimedia
gpplication and use its content to make a presentation

create a multimedia project to incorporate text,
images, sound and some interactivity
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Option: Manufacturing Systems

Leaving Certificate Technology

TorPIC

TREATMENT OF TOPIC
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

The Context of
Manufacturing

Quality Management

generic business and manufacturing Strategies

generic manufacturing strategies for Imple products

the functiond organisation of a manufacturing enterprise and
itslinks with other business functions

key success factors in manufacturing competitiveness

basc manufacturing sysems

the Pareto principle and its gpplication in quality management

condruction of N (ms?), x-R control charts

describe the context and expected outcomes of such

srategies
discuss these strategies in relation to Smple products

apply the Product/Process Matrix to smple
product/markets

describe the functional organisation of manufacturing
and the linking with communications and control
sysems

describe the key success factors and their linkage
with the market and manufacturing sysems

design smple sysems for costing

design asmple sysem for assessng qudity during
the design and manufacturing slages of asmple
product

sketch the Pareto distribution and use it in problem+
olving

collect datafor a smple manufacturing process and
congtruct the x-R chart
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ToPrIC TREATMENT OF TOPIC L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
process capability

Quality Management
(continued)

Project Management

Concurrent Engineering

sampling and its application in manufacturing

the historicd devd opment of Quality Control, Qudlity
Asaurance and Tota Quality Management

therationae of just-inrtime (JT) manufacturing

behaviourd dynamicsin team work

the life-cycle spectrum and the gpplication of concurrent
engineering methodologies for smple products

calculate and interpret process capability indices for
smple manufacturing processes

describe sampling ingpection systems and cdculate
sample size for the purchased components of a
smple product

describe concepts of QC, QA, TOM and their
impact on quaity management and organisation, in
particular, behaviourd and organisationa factors

describe the J T concept and its implications for
manufacturing sysems

describe and measure manufacturing performance for
asgmple manufacturing system

detall asmple J T process

work on aproject as part of ateam

design, test and implement smple market research
for product specification

design and specify smple products

discuss the application of QFD (Qudity Function
Deployment) and Vaue Andyss concepts to smple
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TorPIC

TREATMENT OF TOPIC
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

Concurrent Engineering
(continued)

Manufacturing System
Design and Control

the role of geometric and feature-based CAD in design and
manufacturing

the role of testing in product design

the role of accdlerated testing for Smple products

understand the impact of product life-cycle on the
environment

the condraints of workflow, human factors and hedth and
safety legidation on work design

the concepts of cgpacity management and activity scheduling
in the design of manufacturing systems

the principles of plant layout

product/manufacturing Strategies

apply these concepts during the design phase for a
smple product

describe and explain the techniques for the design of
very smple products for manufacture and
disassembly using 2/3 CAD sysem

propose testing procedures for smple product
performance eva uation

apply DfE (Design for Environment) concepts for
smple products and processes

incorporate recycling, re-use and waste strategies
into smple product specification

devise work cdllsfor smple processes of
manufacture, assembly and packaging

devise batch and flow processing scheduling systems
for smple product manufacture

devise Kanban systems for smple product
manufacture

use smulation tools and Smulaion gamesin desgning
scheduling systems and plant layout for the
manufacture of Smple products
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ToPIC TREATMENT OF TOPIC
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

Option: Materials Technology

TorIC TREATMENT OF TOPIC
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:
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ToPIC

TREATMENT OF TOPIC
Students should learn about/to:

L EARNING OUTCOMES
Students should be able to:

Classfication of
Materials

Properties of Materials

the properties of arange of materias and the selection of
gopropriate materias within the context of design activities
identification of materids in the immediate environmernt;
classfication as metals and non-metas

physica properties of materids, comparison of materiasin
terms of thelr properties

grouping of materias according to properties of dectrica and

therma conductivity, therma expangon, optical, magnetic
and mechanica properties

effect of environmental conditions on the mechanicd and
physical properties of materids

understand the properties of at least two materias—
a least oneto be arigid materid

classfy asdection of materids as metds (ferrous
and non-ferrous), wood, composites, polymers,
fabrics or ceramics

lig and show an undergtianding of the physicd
properties of materials — including hardness,
toughness, ductility, eadticity, mdleshility

understand the nature of materias, carry out Smple
tests to demonstrate properties of selected materials
and classfy them according to these properties

undergtand the conditions that cause the physical,
chemica and biologica degradation of materias

describe how materids degrade in certain conditions
and how materials are dtered by degradation

ToOPIC

TREATMENT OF TOPIC
Students should | earn about/to:

L EARNING OUTCOMES
Students should be able to:
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ToPIC

TREATMENT OF TOPIC
Students should | earn about/to:

L EARNING OUTCOMES
Students should be able to:

Structureof Materials

Joining Processes

Materials Processing

the nature of materias and the forces that hold them together

incons stencies and defects in materids and how these can
affect mechanical and/or structurd properties

the methods by which materids are joined — permanent and
Ssemi- permanent techniques

therole of the properties of materidsin determining how they

are worked

the methods by which materials are processed

the effectiveness of various methods of materiads processng

the proper safety procedures and working practices when
using materids, tools and equipment

understand that observable properties of materias
arereated to their atomic/molecular sructures
(atomic/molecular details not required)

use smple data from tensle, compressve, bending
shear, torson tedsin desgn Stuations

demondtrate a knowledge of the main methods of
joining materids— metalurgica processes,
mechanicd joining and adhesive/chemica bonding

describe how the manufacturing /tooling processes
vary according to characteristics of the materia

demondtrate a knowledge of hand, machine, thermal
and chemica methods of materid processng

sdect and evaluate appropriate methods for
processing materidsin a classroom context

follow safety precautionsin the processing of
materids and in the safe use of materids, tools and

equipment
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TorIC TREATMENT OF TOPIC L EARNING OUTCOMES
Students should learn about/to: Students should be able to:
Surface Treatments commonly applied techniques to prevent or retard the describe how and explain why surface treatments are

Skills Development

Materials and the

Environment

Quality Assurance

Production Techniques

degradation of materids

reasons for application of range of finishes to materids

working with materids (a minimum of two, at least oneto be
arigid materid): fabrics, metals, polymers, wood, ceramics

and composites

environmental and socid congderations gpplied in product

design and manufacture

standards for the assurance of quality; gppraisd of finished

products

once-off and batch production techniques

goplied to arange of materids

propose surface finishes for different materias and
evauate effectiveness of finish againg specification

select and use materias, based on their working

properties
demondrate high skills development

describe how economic use of the earth’ s resources
informs salection of materids, processes, finish, etc.

complete artefacts to meet specified design briefs
identify gppropriate quality standards and criticaly
gppraise finished products against these sandards

demondtrate constraints as applied to craft

production and batch production technigues
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