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Useful Links

Junior Cycle Engineering
Specification
https://tinyurl.com/2n7k8v9d

Assessment Guidelines
https://tinyurl.com/2dmnnyxp

Assessment Arrangements
2024/2025
https://tinyurl.com/z3afy5jb

CBA Key Dates
2024/2025
https://tinyurl.com/3mu6dpku
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State Examinations
Commission
Junior Cycle information note
https://tinyurl.com/4m3t8p4p

Link to PLE materials
https://tinyurl.com/2mawhwjm

Professional Learning Materials



https://tinyurl.com/2n7k8v9d
https://tinyurl.com/2dmnnyxp
https://tinyurl.com/z3afy5jb
https://tinyurl.com/3mu6dpku
https://tinyurl.com/4m3t8p4p
https://tinyurl.com/2mawhwjm
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Engineering — Flood Defence System

Use this page to show your research about the topic, try to explore a wide range of research and be
creative in the way you present your findings.

Name:

J

(

The 'Sraid Oide’ Community have commissioned you to design a flood defence
system in order to protect their homes, businesses, church, and civic amenities.
This flood defence has to have a mechanism for easy storage of it when not in
use. They are looking to submit your design to Cork Co. Council so any design
decisions will have to be justified

Having Viewed the accompanying video and using your card model as an aid:
e Design and engineer a prototype for a flood defence system that could be
used to protect the street in the event of a flood occurring.
e Justify your design decisions taken during the process.

\

&g

The Design Process

Reflection Point: What am | being asked to do?

~\
Success Criteria for Research- My research should:

e Come from a variety of trusted sources
e Contain primary and secondary sources
e Be relevant to the task

e Have up to date information

\,

g
a0 o
Primary Research: (Using your card model)

Communicate some methods that might be suitable to prevent water entering the street:

. J

(Secondary Research: What would | like to find out more about to further develop my solution? \

e What types of flood defence systems currently exist?
e What ideas could | take from existing solutions to use in my flood defence solution?




Concepts for flood defence systems you feel might suit Sraid Oide. (You may use
additional pages for sketches, if necessary)

Control system(s) to operate the flood defence system(s). You may use additional pages if
necessary to communicate elements of your design.

( For support on research and design, you can access ‘My Design [ Prototype your chosen flood defence system
Guide’ here This may be done using a physical model, a card/paper model, or a
. —, resource such as the control prototyping kit. These will support you in
refining your thoughts when developing your solution
(Informed by your research, communicate: \ w

Qhosen Solution: Having considered and evaluated the potential solutions you outlined,
communicate your chosen solution in detail.

\_

)

Choose the components needed to operate your system. Test these in so far as practical on your model.

On reflection, have | created a solution that meets the needs of this project/brief? If so how?
If not, why?
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Student Context P
e 2" Year Engineering, term two/three | PYITT
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““TLooD DEFENCE §YS7#m 1 e T e e oo THE srazer | e
( H H ‘: o o Said Ode’  community:
Prior Learning: et S o o o
Design tasks, mechanism and motion types, communication of o> Sonene
research, manufacturing skills, assembly skills. Basic circuit design }
Flood warer
and construction. - | S —
.3::.3,. and E,,J,,,e,, o probtye Rr o fg
Focus of Learning: stimulus Video gt grbeoflorgl il e
. Link Tty ot desgn decisons Jw:th :., m'«‘;.,r;aa
o Mod.elmaklng an.d P'rototyplng . CTruLS - ViDE  OF FloodiNG I
e Design communication & research skills CORK - ESTABLISH REAL WoRLD IMPACT 6 Lo
e Justification of design decisions Ao B EAPATIY .= moef:':i "::ﬁafe_s
L L -1 YORKwe 7
e Application of a mechatronics in a real-world context ORaw 1ygs
Chosen Learning Outcomes:
1.11 create sketches, models and working drawings ?
1.13 use appropriate technical language and notations =
2.11 present ideas through modelling and prototyping, using 1 % A
appropriate media . U
3.3 appreciate the application of mechanisms in a ccearcH FRom STAGES :He: i;i;cmmm :
controlled system gasep ov R ow i T RS
MoDEL OF THE  EnviRow. iR 3
. . . . ? STUDEMT CREATES CARD + Soc; MENT ‘iﬁ:‘/
3.5 investigate the impact of mechatronics on the THER Deslcy + TESTS For SIZE, ETC @ USE ‘MY es CReATE CARD moDEL of
. . 16w GuiDe' —
environment and society ow MoDEL FRom STAGE 4. WORK SHEET To w?PZm, " 4 @ STREET + YSE To FURTHER
" DoCumENT PRIMARY + SECoupARY PRIMARY RESEARCH ¥ ConspeR
K L ) Lo. 2.1l At;c;ess;;:? ‘::s:'s” zumaw MoDELUN ¢ RESEARCH ow EXISTING SoluTrods PoTENTIAL SoruTiows,
ey Learning. L |
Using action verbs to support your thinking. @ STOPEWNT Uses THE PROToTHE Resporce T YT ; Lo ;1.’;3(,‘; vse AtpeoppiATE
e Explore initial solution using the card cut out model OR SIMILAR SUPPORTING mATERIA, 7o : e, i~ AL fwevdte,
. . . . . . . EXPWORE + EVALVATE C ! H P e D NOTAT/ods
¢ Investigate existing solutions and identify useful information MBS B T;“’”“”- SYS7EmS ' == TN
0 q q (4 B - |
e Model suitable chosen solution using card cutout model BARRIER © Poop Detesce W’ = | “ b= )
e Identify a suitable mechanism to power the chosen solution . ae Ljf i N | -
using the control prototyping kit B0 A PREL STUDENT  CREATES DETALED skerey l
. . 0.3.3- ATE TH, €S
e Justify and present your chosen solution of MEcHANISMS Fw tm'mw + TECHNICAL WOTES  OOTLIWING THEIR DEsIGs
SYSTEM . < ConTRaltep AND  MoDELS, BASED ow  PRimARY RESeRcy From
STAGES 3,4, ¢ +3, SUPPRTED WITH Secoudmmy
RESEARCH  ppom $STAGE §
\
4 (
What resources would be needed? How could the key learning be assessed?
Card Model of the ‘Sraid Oide’. Control Prototype resource, nut + Design ideas for the flood defence system
drives, screw drivers, resource sheets, sketching equipment +  Communication of research conducted and identification of relevant information
and media to use to communicate and justify design choices. * Selection of suitable mechanism
Reflection sheets to document their learning. » Construction of mechanism to solve the design task using control prototyping resource
» Justification of the design choices made, supported by prototyping of solution and sketches that define their solution
\ J L J
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https://youtu.be/Rec7tBqVfvw

DISCARD CUTS
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FOLD

FOLD

Follow the instructions to create Sraid Oide.
Cut on the long dashed lines, then fold on the shorter dashed lines.
Use your model of Sraid Oide to help consider the design problems and guide your design thinking.

DISCARD CUTS
TO THE LEFT
OF THIS LINE

Y S

R

— _K%

Footpath

FOLD

Existing River Walk Wall

CU¥

RIVER LEE
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Junior Cycle
Engineering

Apply: select and use information and/or
knowledge and understanding to explain a
given situation or real circumstances

Appreciate: recognise the meaning of, have

a practical understanding of

Build: construct by putting parts or material
together

Choose: pick out as being the best or most
appropriate of two or more alternatives

Configure: arrange or put together in a
particular form or configuration

Communicate: use visual, gestural, verbal

or other signs to share meaning or exchange
information; interaction between sender and

recipient; both work together to understand
Create: process and give form to the topic

that is to be created using selected methods
and material and/or to give the material used

a new form

Demonstrate: prove or make clear by
reasoning or evidence, illustrating with
examples or practical application

Design: planning the features of a solution
that solves a perceived user problem

Develop: advance a piece of work or an idea
from an initial state to a more advanced state

Engage: enter into or become occupied by
an activity or interest; to attract or hold
interest and attention

Engineer: develop/build an item for a
specific purpose that includes critical-to
function components

Evaluate: collect and examine evidence to
make judgements and appraisals; describe

how evidence supports or does not support a

judgement; identify the limitations of
evidence in conclusions; make judgements
about the ideas, solutions or methods

@ 0®
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PROCESSES
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MECHATRONICS
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Junior Cycle Engineering — Learning Outcomes

Strand 1: Processes and principles

In this strand, students employ the
fundamental processes and principles of
engineering by applying their knowledge of
materials and processes to manufacture and
design products. Students develop an
engineering mindset as they appreciate that
accuracy and precision, together with the use
of established engineering principles and

processes lead to the production of innovative
and efficient solutions of high quality and
finish.

Students should be able to:

Strand 3: Mechatronics

In this strand, students may work with a
combination of mechanical, manufacturing,
electronic and computing systems and
software to explore relationships between
simple inputs, processes and outputs. They
will learn about systems, and how they can
be coordinated to ensure the desired output.
Students develop the mindset to appreciate
how control systems operate on a larger
scale, and how the design of control systems
can impact on the environment and
sustainability. They appreciate the role that
engineers have in employing ‘systems
thinking’ to design products and services that
contribute to a better future.

Students should be able to:

Engineering knowledge and awareness | 1.1 understand the concepts and 2.1 understand the key stages of the 3.1 explain the operation of basic
: : . approaches that are required when engineering design process mechatronic systems
The learning outcomes in this element are ST A Er e TR el ; i ; ; ;
designed to raise student awareness and 9 9 gp 2.2 evaluate the factors that influence 3.2 investigate relationships between
deveon knowledge of reevant engneerngl 12 Cenanstiate a ange o
principles and developments. Students will gp 2.3 choose a suitable material to y
learn how to use the materials and| 1.3 recognise and adhere to health and engineer a product 3.3 appreciate the application of
equipment available to them in Engineering safety standards mechanisms in a controlled system
to inform their decisions about material and| 1.4 understand the properties
resource selection to engineer a product or associated with a range of
solution. engineered materials
Innovation and exploration 1.5 research applications of existing and | 2.4 explore how design impacts on the 3.4 explore the application of systems in
hi | he | : emerging technological function and quality of a product an engineering setting such as the
In this element, the learning outcomes developments including ergonomic considerations classroom, home and industry
encourage students to explore the 16 ith th . . i 25 | - . ) 35 | tigate the i t of
applications of engineering in the world| engage wi e various engineering .5 apply appropriate engineering .5 investigate the impact o
L disciplines by relating them to concepts and approaches in the mechatronics on the environment
around them. Students research existing and C . . ; : :
. . everyday application execution of their design solutions and society
emerging developments and gain an _ _ _ _
appreciation of their impact and potential 2.6 use relevant qurmatlon to enhance 3.6 conflgure'and program basic
application to an engineered product. design and function mechatr'onlc systems using
appropriate software
3.7 design a basic mechatronic system
either individually or collaboratively
Developing and manufacturing 1.7 develop engineered solutions to 2.7 apply their knowledge of the 3.8 build and test a basic mechatronic
. ; various challenges properties associated with a range of system with specific inputs or outputs
In this element, the learning outcomes ) . ) engineering materials ] i o
develop the student's abilities to produce 1.8 |der_1t|fy approp_n_ate tools and 9 9 3.9 mc_orpor_ate basic mechatronics into
products and solutions through various equipment specific to a task 2.8 vToarrlliL::afjtr:\r/;na product from a their engineered products
materials. Students combine their learning| 1.9 apply suitable manufacturing 9 9
processes to engineer a product 2.9 modify an existing product/design

from other elements to engineer products to
a high, functional standard. The key focus is
on efficiency, accuracy, precision and high-
quality finish.

1.10 demonstrate high-quality work, to
include accuracy and surface finish

2.10 incorporate basic project
management techniques

Communicating

Throughout this element, the learning
outcomes encourage students to
communicate, through appropriate media, to
relay technical information, design ideas and
the impact engineering has on the
environment around them.

1.11 create sketches, models and working
drawings

1.12 interpret working drawings

1.13 use appropriate technical language
and notations

2.11 present ideas through modelling and
prototyping, using appropriate media

2.12 communicate their design decisions
using suitable media

www.oide.ie info@oide.ie X@Oide_PP_TecM

3.10 represent key information using
appropriate media

3.11 justify their choice of the most
appropriate system or systems for a
specified purpose

Explain: give a detailed account including
reasons or causes

Explore: to think or talk about something in
order to find out more about it

Identify: recognise patterns, facts, or details;
provide an answer from a number of
possibilities; recognise and state briefly a
distinguishing fact or feature

Incorporate: take in or contain something as
part of a whole

Interpret: use knowledge and understanding
to recognise trends and draw conclusions
from given information

Investigate: observe, study, or make a
detailed and systematic examination, to
establish facts and reach new conclusions

Justify: give valid reasons or evidence to
support an answer or conclusion

Manufacture: something made from raw
materials by hand or by machinery

Modify: to alter one or more particulars of an
object/product

Present: make objects perceivable for
others

Program: to instruct a device or system to
operate in a particular way or at a particular
time

Recognise: identify facts, characteristics or
concepts that are critical (relevant/
appropriate) to the understanding of a
situation, event, process or phenomenon

Represent: bringing clearly and distinctly to
mind by use of description or imagination

Research: the study of materials and
sources in order to establish facts and reach
new conclusions; revision of accepted
theories or laws in the light of new facts

Test: establish the quality, performance, or
reliability of something

Understand: have and apply a well-
organised body of knowledge

Use: apply knowledge or rules to put theory
into practice; employ something in a targeted
way

Scan or click on the QR code to
access the Junior Cycle Engineering
specification at curriculumonline.ie
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Consider and record the knowledge, understanding,

values and skills for the learning outcomes

4 )

f Learning Outcome: Action Verb: e

/ Learning Outcome: Action Verb: e
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Communicating My Learning

Choose an appropriate way to communicate the key information and stages of the task you have undertaken in class.
(Fill the boxes as necessary, you do not need to fill them all)

Success Criteria/Reflections:

( N( N[ Y4 ( )
J \\ J \\ J \\ . J
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Junior Cycle Engineering

Guidlines forthe Clsssoom Based Assessments
Assessment
Guidelines
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There are two Classroom-Based Assessments in Engineering. They are assessed at a common level. The Classroom-Based Assessments for Engineering are:

CBA 1: Engineering in action

Supporting the Professional
Learning of School Leaders

Engineering CBAs

<

CBA 2: Research and development

This poster is a reference chart for the Features of Quality used to determine grade descriptors for CBA one and CBA two, as outlined in the December 2020 version of the

Assessment Guidelines” document from the NCCA. Teachers should use an ‘on balance’ judgement to assign a grade descriptor to a CBA.
Full details of the CBA process are available in the ‘Assessment Guidelines’ document from the NCCA, which can be accessed via the QR code to the left.

CBA 1 - Engineering in action

Undertaken in year two, during a max. of three weeks

Research
& Analysis

\

\

Engineering
Principles

(Evaluating
their CBA

o

/Communicating
their CBA

\

he student’s response to their Classroom-Based Assessment can be produced in any format
that is appropriate for capturing their reflection. For example:
e In written form, such as a report
e Indigital form, such as a blog, a video or slide presentation
e Invisual form, such as a graphic presentation or a display
e Inaudio form, such as a podcast or a voice-over

This list is not intended to be exhaustive but serves to offer suggestions as to the possible choices in
presenting the Classroom-Based Assessment.

~

CBA 2 — Research and development

Undertaken in year three, during a max. of three weeks

Research
& Analysis

\

/Exploring
Concepts

~

Communicating
their Work

/Exceptional

A piece of work that reflects
these Features to a very high
standard. While not
necessarily perfect, the
strengths of the work far
outstrip its flaws, which are
minor. Suggestions for
improvement are easily
addressable by the student.

\_

The research method
chosen demonstrated
acomparison of a
range of sources which
led to the production of
a comprehensive and
detailed analysis of the
data/findings.

The response
demonstrates a
comprehensive
awareness of relevant
engineering principles
for their chosen area of
learning.

Critical evaluation of
the response was
evident throughout the
task that lead to
refinements at various
stages resulting in
meaningful, accurate
conclusions and
examples of real-life
applications.

The presentation of the
response is of an
excellent standard,
using highly effective
media which allowed
for a critical
consideration of what
information accurately
communicates the
task.

The research
method chosen
demonstrated a
comparison of a
range of sources
which led to the
production of a
comprehensive and
detailed analysis of
the data/findings.

The response
demonstrated a
comprehensive
understanding of a
range of concepts in
relation to the
theme.

The presentation of
the findings is of an
excellent standard;
using highly effective
media which allowed
for a critical
consideration of what
information best
communicates their
response.

(Above
Expectations

A piece of work that reflects these
Features very well. The student
shows a clear understanding of
how to complete each area of the
task. Feedback might point to the
necessity to address some aspect
of the work in need of further
attention or polishing, but, on the
whole the work is of a high
\standard.

The research
method chosen
was effective for
their area of
learning and
generated an in-
depth level of
analysis.

The response
demonstrates very
good awareness of
relevant
engineering
principles for their
chosen area of
learning.

The evaluation of
the responseis ata
high level, with
relevant and
accurate
conclusions that
indicates an
understanding of
reallife
applications.

The response is
presented to a very
high standard,
using effective
media, with careful
consideration of
what information
bests
communicates the
task.

The research
method chosen was
effective for the
theme and
generated an in-
depth level of
analysis of the
data/findings.

The response
demonstrated a high
level of
understanding of
concepts relevant to
the theme.

The findings are
presented to a very
high standard, using
effective media, with
careful consideration
of what information
accurately
communicates their
response.

(In line with
Expectations

A piece of work that reflects
most of these Features well. It
shows a good understanding
of the task in hand and is free
from significant error.
Feedback might point to areas
needing further attention or
correction, but the work is
generally competent and
\_accurate.

GRADE DESCRIPTORS

The research
method chosen
was appropriate for
their area of
learning and
generated a
suitable analysis.

The response
demonstrated
some awareness of
relevant
engineering
principles for their
chosen area of
learning.

The evaluation was
appropriate;
conclusions are
brief and include
some suggestions
on real life
applications.

The response is well
presented, using
appropriate media,
with careful
consideration of
what information to
communicate to
best showcase the
task.

The research
method chosen was
appropriate for their
area of learning and
generated a suitable
analysis.

The response
demonstrated some
level of
understanding of
concepts relevant to
the theme.

The findings are well
presented, using
appropriate media,
with careful
consideration of
what information to
communicate their
response.

(Yet to meet

expectations

A piece of work that falls someway
short of the demands of the
Classroom-Based Assessment and
its associated Features. Perhaps the
student has made a good attempt,
but the task has not been grasped
clearly or is marred by significant
lapses. Feedback will draw
attention to fundamental errors
\that need to be addressed.

The research
method chosen for
their area of
learning was
ineffective and the
analysis lacks
depth.

@D O®

The response
demonstrated little
or no awareness of
relevant
engineering
principles for their
chosen area of
learning.

The evaluation of
the response offers
little or no
conclusions and
makes no
suggestions on real
life applications.

The response is
presented in an
unsuitable format
resulting in an
ineffective
communication of
the Classroom-
Based Assessment.

\

y

The research
method chosen for
the theme was
ineffective and the
analysis of the
data/findings lacks
depth.

Oide

www.oide.ie info@oide_ie X@Oide_PP_TecM

The response
demonstrated little
or no understanding
of concepts relevant
to the theme.

The findings are
presented in an
unsuitable format
resulting in an
ineffective
communication of
their response.

J
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Teaching & Learning Improvement Plan

Department Name:

Date from:
Date to:

Focus of Improvement Plan: Identify an area of learning and teaching for improvement.

Improvement Plan: Outline the strategies / learning experiences you plan to use.

Outcomes: What change would you like to see at the end of the improvement period?

Evaluation of impact and next steps:
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