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Rationale

Each subject of the technology suite offers the student different experiences which contribute towards
their education in technology education. As a result, preparing students for learning in the technology
subjects is not just about teaching towards the technology but towards the skills that are fundamental to
the technology subjects and are transferable into other areas of their learning. Skills that encourage the
student to solve problems through creation, innovation, communication, collaboration and exploration, all
of which are developed in an active learning environment where students can advance their ideas from
conception to realisation.

Graphics is recognised as the underpinning language of the technology disciplines and is transferable
across a wide range of subjects such as mathematics, science and art. Students will use a variety of media
to communicate their ideas and designs through this unique language. Throughout the course, students
will explore the geometric world to gain an appreciation of the importance of graphics in the world around
them. They will develop cognitive and practical skills such as graphical communication, spatial visualisation,
creative problem-solving, design capabilities and modelling, both physically and through the use of
computer-aided design.

Students will develop their creativity as they investigate and solve design challenges. During the problem-
solving process, they will work with their peers to refine their ideas from an abstract concept to a final,
detailed, drafted design. Abstraction, and spatial reasoning are fundamental to this process; graphics
provides multiple and varied opportunities for students to develop these high level cognitive and creative
skills in engaging contexts.

Accurate technical drawings are essential in the design and manufacture of
components and artefacts. The need for precise communication in the
preparation of a functional document distinguishes technical drawing from
the expressive drawing of the visual arts. Producing accurate drawings
requires significant attention to detail and a patient and resilient mind-set.
Students will continually review and reflect on their working drawings
developing strategies for improvement as they progress.

Junior Cycle
Graphics

Aim

The study of Graphics at junior cycle aims to:

= develop the student’s creativity, spatial ability, and capacity to reason and communicate ideas through
engagement with abstract and applied geometric problem-solving activities

=  encourage the development of the cognitive and practical dexterity skills associated with graphical
communication

= instil an appreciation of the role of graphics in the world around them

= equip all students to make judgements on the best mode through which to represent their ideas and
solutions

=  encourage the production of drawings that promotes the skills of communicating through graphics

= develop students cognitive and practical skills associated with modelling and graphical communicatio
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Exploring Geometric Principles
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Concept Attainment

No.

Perceived Concept

Reason Why | Think This

Testers

Yes/No

Reason Why | Think This

Page 4



Activity 1:

A bicycle wheel rests on the ground and up against a wall as shown. Find accurately the points of contact.

Identify the tangents and the normals.

Tangent

Activity 2:

A Point "that which has no
part". A point in geometry is
a location. It has no size, no
width, no length and no
depth. Two lines intersect at

a point.
/4

Trace the tangent and normal from Activity 1 onto tracing paper. Using the tracing paper, find accurately the
point of contact between the tangent and circle below. Identify and label the right angle (90°).

Activity 3:

A Straight line "is a line
which lies evenly with
the points on itself”

Construct a tangent to the circle below at point P. Use the tracing paper to help you with your solution.

A Tangent is a straight line
which touches a given curve
at one point only and
doesn’t pass through the
curve.

g
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Activity 4:
What size is the angle ABC? Check it with your protractor. Construct another angle by joining A to any point P on the
circumference of the semicircle and then joining back to C. How do the angles compare?

Use the tracing paper from Activity 1 to verify your answer.

Angle ABC =

Angle APC =

Semicircle

AN

Activity 5:
Construct accurately a tangent to the circle from point P. Find the point of contact for the tangent. The
diagram below will help you with your solution.
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Activity 6:
Construct accurately an internal tangent to the circles shown below. Find the points of contact.

Activity 7:
Construct accurately an external tangent to the circles shown below. Find in each case the point of contact.
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Join A and B to any point C on the circumference of the semicircle.

Join C to the centre of the semicircle.

Identify two isosceles triangles.

What is the sum of all the internal angles in these two isosceles triangles?

Use matching colours to identify angles of equal size.

Use two different colours to identify the two inside angles at the centre of the
circle.

Use the Pie chart graphic below to represent the size of each angle.

Can you conclude what the size of angle ACB is?

ok wnNE

© N

Notes:

Use the four colours to graphically
represent the size of the angles in the
circle above.
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Spatial Reasoning Moment

Construct a tangent to the ellipse at point P, without finding the focal points.
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Classroom-Based Assessments in Graphics

There are two Classroom-Based Assessments in Graphics. They are assessed at a common level. They
relate to learning outcomes and are scheduled to be undertaken by students in a defined time period
within class contact time to a national timetable (as advised by the NCCA) in the school calendar. This
timetable for Classroom-Based Assessments for all subjects will be provided on an annual basis at
www.ncca.ie/junior-cycle and at www.curriculumonline.ie/Junior-cycle. The Classroom-Based Assessments
for Graphics and indicative timings are outlined in Table 1 below.

Table 1: Classroom-Based Assessments for Graphics

Classroom-Based Student preparation
Assessments

Communicating through Graphically communicate their ideas During a maximum of 3

sketching using two-dimensional and/or three-  weeks with
dimensional sketching techniques support/guidance from
teacher
Response may be presented in a wide
Year 2 range of formats

Students can collaborate, but each
student must present an individual
piece of work

Graphical presentation Researching an area related to the During a maximum of 3
skills domain of the SEC project weeks, with

support/guidance from
Year 3 Students must individually present a teacher

piece of work

Response may be presented in a wide
range of formats

Classroom-Based Assessment 1: Communicating through sketching

Communicating through sketching provides opportunities for students to engage in practical, authentic
learning experiences giving them the opportunity to develop their skills to become competent in
communicating through sketching. Students will be asked to choose a stimulus theme to graphically
communicate their ideas using two-dimensional and/or three-dimensional sketching techniques. The theme
is agreed between the student and the teacher and can be individual to student or broad enough to allow
an entire class to respond with varying responses. Regardless of the stimulus theme the student opt to
respond to, their response should be conducted through the lens of:

e researching of ideas

e geometric concepts*

e sketching representation

e communicating their Classroom-Based Assessment.

Page 11



As part of their final submission, using the above lens, students will present the Classroom-Based Assessment
in a suitable format, to be decided upon in agreement with the teacher that captures the students work
throughout the Classroom-Based Assessment. The learning outcomes assessed will, to an extent, depend on
the topic chosen and the media in which the work is presented.

*Geometric concepts are abstractions which are grounded in geometric principles and constructions
- Junior Cycle Graphics, Guidelines for the Classroom-Based Assessments, Page 8
Evidence of learning

The students are required to capture their Classroom-Based Assessment using any format that is appropriate
for presenting their solution. As part of the final submission, the following should be visible:

e Evidence of the research of ideas conducted by the student
e |dentified geometric concepts
e The two-dimensional and/or three-dimensional sketched representation(s)

Any work accompanying the sketched representation(s) can be presented in any suitable format. 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 In audio 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

Junior Cycle Graphics, Guidelines for the Classroom-Based Assessments, Page 14

Notes

4 )
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Geometric Concepts

Using the objects below as stimuli, explore geometry present using sketching/annotation.
‘Object viewer’ codes are also given for further exploration of the objects through the Merge Cube.

/

Code: 922 J46

%

Code: GMM X1X
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Student Visualisation Challenge

Using the below cubes, create cut surfaces to match the given shapes. Apply a variety of rendering
techniques to enhance your solutions.

Cube 1 2 3 4 5 6 7 8

Cut surface

Rendering
technique
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Deciding on the level of achievement: Communicating through sketching

There are four level descriptors of achievement in each Classroom-Based Assessment: Exceptional, Above

expectations, In line with expectations, and Yet to meet expectations. All work submitted is judged to fit

one of these four descriptors. Teachers use the Features of Quality, set out in these assessment guidelines,

to decide the level of achievement in each Classroom-Based Assessment.

Features of Quality: Communicating through sketching

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(s) 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 work submitted demonstrated an excellent understanding and use
of geometric concepts.

There was excellent use of two-dimensional and/or three-dimensional
representations in the solution.

The presentation of the solution is of an excellent standard; using a
highly effective medium which allowed for a critical consideration of
what information best communicates the task.

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(s) chosen was effective for the project domain
and generated an in-depth level of analysis of the data/findings.

The work submitted demonstrated a very good understanding and use
of geometric concepts.

There was a very good use of two-dimensional and/or three-
dimensional representations in the solution.

The solution was presented to a very high standard, using an effective
medium, with careful consideration of what information accurately

communicates the task.

Notes
( )
\__ _J
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Features of Quality: Communicating through sketching

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.

The research method(s) chosen was appropriate for the project
domain and generated some analysis of the data/findings.

The work submitted demonstrated a good understanding and use of
geometric concepts.

There was a good use of two-dimensional and/or three-dimensional
representations in the solution.

The solution was well presented, using an appropriate medium, with
careful consideration of what information to communicate to best
showcase the task.

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(s) chosen for the project domain was ineffective
and the analysis of the data/findings lacks depth.

The work submitted demonstrated little to no understanding and use
of geometric concepts.

There was little or no use of two-dimensional and/or three-
dimensional representations in the solution.

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

Notes

Junior Cycle Graphics, Guidelines for the Classroom-Based Assessments, Page 14 & 15

~
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Information on Subject Learning Assessment Reporting (SLAR) Meetings

Before the meeting
Teachers will
e Assess student work based on the Features of Quality
e Review relevant NCCA annotated examples as necessary (www.curriculumonline.ie).

e Record the descriptor and any other relevant points that may be useful to refer to during the SLAR
meeting

e I|dentify one example, where possible, for each descriptor, to be used in the SLAR meeting
e Submit details of samples of work for discussion to the facilitator before the SLAR meeting

Facilitators will

e Collect and copy samples of work submitted by teachers
e Develop a running order for the SLAR meeting

During the meeting
Teachers will
e Introduce one sample at “Yet to Meet Expectations” level
e Collaboratively review the piece of work

e Make note of the implications of decisions made during the meeting for the rest of the student work
that they have assessed

e Focus on a ‘best fit’ approach which allows teachers to agree the descriptors that on balance is most
appropriate for the work being discussed

e Repeat the process, in turn, for a sample at each of the descriptors
Facilitators will
e Open the meeting with a focus on consistency of judgement and a common
understanding about the quality of student learning
e Highlight the value of the meeting in providing feedback to students

e Lead the general discussion of samples of work and Descriptors and note any decisions
made

e Look to establish consensus but focus on the development of professional knowledge and skills

After the meeting
Teachers will

e Consider the assessment of their students’ work based on the SLAR meeting
e Report their final descriptors for each student

Facilitators will

e Complete and submit the Facilitator’s Report to the Principal
e Reflect on what worked well or what could be improved upon in the next SLAR meeting
The facilitator may also ask teachers, should they wish, to contribute some of their samples of
student work to a bank of examples:
- To support the induction of new teachers
- To support future SLAR meetings
- To use with students and parents in demonstrating the standard of work achieved

Page 17



Classroom-Based Assessment 2: Graphical presentation skills

Graphical presentation skills provides opportunities for students to develop and demonstrate skills in
researching and investigating the domain in which the project will be situated and present their findings
graphically through any appropriate graphic media. The domain will change each year and will be related to
the project the students will undertake in that same academic year. The domain will be developed by the
State Examinations Commission and issued by the NCCA online through www.curriculumonline.ie. The
student can graphically present the Classroom-Based Assessment through any appropriate media that
captures and best communicates their response. To help structure their approach to the Classroom-Based
Assessment, the students should focus their work through the lens of:

e research and analysis
e comparing concepts
e graphical presentation.

The learning outcomes assessed will, to an extent, depend on the topic chosen and the media in which the
work is presented.

Junior Cycle Graphics, Guidelines for the Classroom-Based Assessments, Page 18

While Graphical presentation skills focus on researching and graphically presenting, students should have
developed sufficient knowledge, skills, values and understanding to undertake the second Classroom-Based
Assessment. As part of the ongoing teaching, learning and assessment of the learning outcomes for Graphics,
students should have developed their research skills to allow them to effectively investigate and inform them
of their upcoming project.

Junior Cycle Graphics, Guidelines for the Classroom-Based Assessments, Page 19

Notes

4 )
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Working with Learning Outcomes
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Adapted from Blob Bridge — www.blobtree.com

Notes
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Strand 1: 2D Graphics - In this strand, students will engage with, understand and apply the fundamental concepts and principles of 2D constructions, 2D shapes
and projection systems. Throughout their studies, students will gain an appreciation of the application of 2D graphics to problem solving and develop an e
understanding of the role of 2D graphics in the creation of 3D objects and representations. Students should, as a result, be able to create clear representations Knowledge

of objects in space and accurately represent these in two-dimensions.

Understanding

@

Values

1.12 construct 2D solutions

accurately in accordance
with graphical conventions

ELEMENT 4: GEOMETRIC PRINCIPLES AND CONSTRUCTIONS - The learning outcomes from the different strands that are
associated with this element encourage students to execute their understanding of geometric shapes and objects in the
construction of two- dimensional and three-dimensional representations and in the solving of geometric problems.
Students will adapt their knowledge from classroom activities to explore the role of geometric principles and
constructions in the natural world around them.

Construct: develop information in a
diagrammatic or logical form; not by factual

recall but by analogy or by using and putting
together information
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Strand 2: 3D Graphics - In this strand, students will engage with, understand and use the fundamental concepts and principles underpinning 3D objects, 0

modelling systems and graphical conventions. This strand is of specific importance in developing each student’s ability in visual imagery and representation.

‘nowledge

Students should as a result be able to accurately represent objects in three dimensions and apply these skills to problem solving.

2.1 visualise the

manipulation of 3D objects

ELEMENT 1: SPATIAL REASONING The learning outcomes from the different strands that are associated with this
element encourage students to investigate a range of shapes, graphical information, objects and artefacts to assist
students in developing their spatial ability. The learning outcomes aid the student in developing their abilities from
initially recognising spatial properties to visualising their manipulation.

Understanding

®

Values

Visualise: make something visible to the

mind or imagination something that is
abstract or not visible or present to the eye
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Strand 2: 3D Graphics - In this strand, students will engage with, understand and use the fundamental concepts and principles underpinning 3D objects, Q
modelling systems and graphical conventions. This strand is of specific importance in developing each student’s ability in visual imagery and representation. Knowledge
Students should as a result be able to accurately represent objects in three dimensions and apply these skills to problem solving.

Understanding

®

Values

2.10 understand the properties of

geometric objects and surfaces

ELEMENT 4: GEOMETRIC PRINCIPLES AND CONSTRUCTIONS - The learning outcomes from the different strands that are
associated with this element encourage students to execute their understanding of geometric shapes and objects in the
construction of two- dimensional and three-dimensional representations and in the solving of geometric problems. Students
will adapt their knowledge from classroom activities to explore the role of geometric principles and constructions in the

natural world around them.

Understand: have and apply a well-

organised body of knowledge
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Strand 3: Applied Graphics - In this strand, students will draw on the knowledge, principles and techniques developed through the 2D Graphics and 3D Graphics
strands to create and communicate solutions and information graphically. Students should be encouraged to investigate their physical environment and to apply Knowledge
the principles of 2D Graphics and 3D Graphics to the solution of a variety of problems. Students should be able to select the most appropriate methods to

communicate their solutions and solve these problems, both in terms of their selection of graphical media and the mechanism for their utilisation.
Understanding

3.1 recognise 2D and 3D features in

everyday objects and artefacts

ELEMENT 1: SPATIAL REASONING The learning outcomes from the different strands that are associated with this Recognise: identify facts, characteristics or
element encourage students to investigate a range of shapes, graphical information, objects and artefacts to assist concepts that are critical (relevant/
students in developing their spatial ability. The learning outcomes aid the student in developing their abilities from appropriate) to the understanding of a
initially recognising spatial properties to visualising their manipulation situation, event, process or phenomenon
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20 students — 8 girls, 12 boys

Student interests include sports,
agriculture, music and animals

The class have access to a computer
lab once a week

Strengths

The class group have successfully engaged with
group tasks on numerous occasions.

Approximately half the students would be very
comfortable speaking in front of the class.

A number of students are competent in CAD
software, having previously partaken in a 3D

printing design competition.

Having discussed what they enjoyed in first year,
the group identified ‘looking at graphics in the
world around them’ as a particular strength they
would like to build on.

The class group often engage in peer feedback on
one another's work and are becoming familiar
with assessing their own work based on agreed
success criteria.

Second year. One double (80 mins) and

one single (40 mins) per week

Junior Cycle
Graphics

Students have experienced learning
consistently across the 3 strands and
have recently engaged with the

elements of geometric principles and

constructions and spatial reasoning

Needs

John, Michael and Mary have reading difficulties
but learn well through visuals.

Kate has a hearing impairment and can struggle
to engage in group conversation.

Tomas and Viola speak Polish as their primary
language. They sometimes can struggle with

some terminology in Graphics.

Jack has been absent from school recently due to
an illness and was unable to engage with the
previous unit of learning.

Ava is studying the Level 2 Learning Programme
and will be joining the class to work on specific
learning outcomes from her Priority Learning
Units. Specific learning outcomes have been
identified between the SEN department and the
Graphics teacher as a focus for Ava.
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What are my next steps?

4 ™
When | go back to school tomorrow...

. J
e

Over the next couple of months...

\_ J
(" )
Next year...

. y,
@hat new strategies could | use in my classroom?

N\ J
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An tSraith Shoisearach do Mhuinteoiri

JuniorCYCLE

for teachers

Contact Details

Administrative Office:
Monaghan Ed. Centre,
Armagh Road,
Monaghan.

www.metc.ie

For all queries please contact:
info@jct.ie

Follow us on Twitter: ,
@JCforTeachers

@JCtded

Join our mailing list
[=]y7E[=]

o

O] of TEACHER

1 tsraith SHOS®

Director’s Office:
LMETB,

Chapel Street,
Dundalk.

Key websites:

wWWwWw.jct.ie

www.curriculumonline.ie

WWW.Ncca.ie

QR code - Feedback form




