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Key Messages

 Computer Science is for all
 There are many ways to use the specification

e All Learning Outcomes are interwoven and can be learned in any
order

* Centrality of ALTs / Computational Thinking

* Digital Technologies can enhance collaboration, learning and
reflection
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Session 2 — Specification &
Learning Outcomes



Computer
Science

Curriculum Specification

LEAVING CERTIFICATE
Ordinary and Higher Level




LCCS Interwoven
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‘Learning outcomes can best be defined as
statements of what a learner knows,
understands and Is able to do after

completion of learning.’
CEDEFOP (2009)
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A Perspective

Learning outcomes have become ubiquitous within
worldwide curriculum policy in recent years. This move
comes with many potential benefits, as it shifts the focus
from providers to users of education, and it introduces a
common language, addressing issues of progression,
transparency and equity (CEDEFOP, 2009).

(Mark Priestly, Univ of Stirling)
Caveat: Use / History / Skills



Teaching and Learning in Computing




Teaching and Learning in Computing - 2

New Specification

Learning Outcomes

Think / Pair / Share
Differentiation

Group work

Independent / student-centered



Learning Outcomes

Learning outcomes are direct statements that describe the knowledge, skills,
and habits of mind that students are expected to reliably demonstrate after a learning experience.

Plan instructional activities
What learning experiences will | design
to help them achieve the intended outcomes?

Verbs are important

Use action verbs like:
.design Create
diagnose
evaluate “extra §9|ate
redict
Identify desired P Design suitable
learning outcomes [\ assessment strategies ‘
What knowledge, skills, How will | know students \
and habits of mind do | want have achieved those outcomes?

students to demonstrate?

Get the students

on board with
learning outcomes
How will | share the learning
outcomes with students?
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Group Activity




Group Warmup Activity - Instructions

Log onto the shared document and examine the learning
outcomes and how they are grouped by strands of the course
and by lower and higher order thinking.

https://tinyurl.com/ybx9cjgw



Intoractive Information Systems 5 olling & Simulation

Lower Order Thinking

~recall facts and basic

concepts Apply - use Information in new situations
Understand - explain ideas or concepts

Evauluate - justify a stand or decision

Analyse - draw connections among ideas

Higher Order Thinking

Create- produce new or original work

1.1, describe a systematic process for solving
problems and making decisions

systematic approach in an terative fashion  computational problems

1.2. explain how the power of computing enables 1.8, evaluate the costs and benefits of the use of
4. sohve problem s of logi
differant solutions to difficult problems 44 Kobabaubies tsig UM of logic computing technology in automating proces ses

8. mspiei tha eparstion of & vty of 1.9, use modelling and simulation in relevant situations
gorithms.

1.10. discuss when heuristics should and could
be used and explain the limitations of using
heuristics

3.5, structure and transform

3.6. reprasent data to effectively

n » graphical form

9. analyse and Interpret the outcome of
ations both before and after modfications

3.3, use appropriate programming languages to develop
an Interactive wobsite that can display information from
adatabase that meets a sot of users’ needs

3.7, use algorithms to analyse and interpret data in o

1.7, develop algorithms to implement chosen solutions.

3.2, create abask relational database (o store and retrieve
avarloty of forms of data types

3.4. develop algorithms that can find the frequency, m

3.8. develop a model that will sllow different scenarios
be teste

13.13. davelop & program that utlises dghal snd anslogue
nputs

Systoms

PDSTH
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Group Activity A - Instructions

Each group should pick 2 different learning outcomes
(one from strand 3 and one from strand 1 or 2).

Discuss and write down:
 What would you teach to your class for this LO?

 What teaching & learning strategies could you use?

 How would you know this learning outcome has been

achieved?

« Can it be linked to other parts of the course?



FOCUS LEARNING

LEARNING
OUTCOMES

https://ncca.ie/media/4107/learning-outcomes-booklet en.pdf



https://ncca.ie/media/4107/learning-outcomes-booklet_en.pdf
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Benefits of Learning Outcomes for Teachers

i * By keeping learning outcomes front and center, teachers can develop
Effectlve_ courae courses in which all aspects of the course, including learning activities
deSlgn and assessments, support what they want students to learn (a].

Effective assessment B Clear expectations make it easier to evaluate students’ progress and
ensure that assessments are targeting the appropriate level of

of lea rning knowledge or skill {3, b].
: « Well-defined learning outcomes simplify difficult decisions about what
Better time content to include and what to omit when preparing lessons and
management assessments (b, cj.
Improved * Teachers can use learning outcomes to have explicit and constructive
; - dialogues with students about the course and their learning, and with
communication colleagues about the expectations of courses [b).

Im pPOVEd teach iﬂg « Teachers who use learning objectives report less anxiety, more
- confidence interacting with students, and use more diverse teaching and
gxperience assessment approaches (b, ¢}

[a] Wang, X., Su. Y., Cheung, S., Wang, E., & Kwong, T. (2013]. An exploration of Biggs' constructive alignment in course design and its
impact on students’ learning approaches. Assessment and Evaluation in Higher Education, 38, 477-491.
[b) Simon, B.. & Taylor, J. (2008). What is the value of course-specific learning goals? Journal of College Science Teaching, 39, 52-57.
[c) Reynolds, H. L., & Kearns, K. D. (2017). A planning tool for incorparating backward design, active learning, and authentic assessment
in the college classroom. College Teaching, 65, 17-27. Created by Sara M. Fulmer
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curaclam ar line
curriculum online

—
NCCA  CURRICULUM = ACTION v

EARLY CHILDHOOD PRIMARY JUNIOR CYCLE SENIOR CYCLE

Computer Science Strands and learning outcomes
5 Computer Science: NCCA Home » Ser cle » Senior Cycle Subjects » Computer Science » Strands and learning outcomes
Home
: pendix A: ;
> Hatrodiction Appendix A: Glossary of Action Verbs used
i Appendix B: Glossary of Core Concey
> Senior Cycle Appendix B: Glossary of Core Concepts
> Rationale Strand 1: Practices and principles
> Aim and objectives
> Related Learning
Strand 2: Core concepts
Structure of Leaving
> Certificate Computer
Science Strand 3: Computer science in practice
> Key Skills of Senior
Cycle
= = Computer science in practice provides multiple opportunities for students to use their conceptual ing in practical ions. Over the
> Teachingand learning
two years of the course students engage with four team-based applied learning tasks. Student lan, design and develop
Strands and eon
> s artefacts that are personally relevant or beneficial to their community and society in general. Examples of computational artefacts include
learning outcomes
programs, games, si i i isatic digital ani: i robotic systems, and apps. Student: d to de , reflect and
> Assessment
present on each applied learning task.
Key

Applied learning task 1: Interactive information systems @

Key Concepts

Teaching and Learning g

Add to clipboard E Applied learning task 2; Analytics @ l

Assessment
@ I

Examplesin context _e.
°

Applied learning task 3: Modelling and simulation @ l

| Applied learning task 4: Embedded systems @ ‘

https://www.curriculumonline.ie



Computational Thinking
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What is Computational Thinking?

Problem Solving Methods: for a ‘Computer’
Help

* Several Models: eg 4 Concepts / Pillars:
* Decomposition

* Pattern Recognition

e Abstraction

e Algorithm Formation



Decomposing Abstraction

€
! —

Pattern
recognition

Algorithms ]

&0
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Computational Thinking

 Monty Hall Problem

 How to Subtract

 London Underground

* Money — Change (Activity): White board
* Sisters
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Computational Thinking

234-159

1.Modern Primary School way.
2.0ld Primary school way.
3.Shop Assistant.

4.Dart player.




The Tube
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CT Activity 1
Euro coins are issued in the denominations shown

What is the minimum

number of coins required

to make up €27.93 cents?
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CT — Activity 2

Who has more sisters, boys or girls?




Applied Learning Tasks
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Students work in teams to carry out four applied
learning tasks over the duration of the course.

Each of which results in the creation of a real or virtual
computational artefact.

These artefacts should relate to the students’ lives and
interests.

Where possible, the artefacts should
be beneficial to the community and
society in general.

Examples of computational artefacts include programs, games, web
pages, simulations, visualisations, digital animations, robotic systems, and

apps.



The four applied learning tasks explore the four
following contexts:

- Interactive information systems
- Analytics

- Modelling and simulation

- Embedded systems.



PDST

REAT




LCCS Interwoven







Activity: ALT

1. Each group will use the shared document choose a particular ALT —
(ALT 1: Web design ALT 2: Analytics ALT3: Modelling, Simulation
ALT4: Embedded Systems)
2. In groups start brainstorming as to possible project ideas for students.
Aim for as many ideas as you can.
3. Write your ideas in the doc — can be text / images etc.

4. Present ideas to the wider group.



ALT Activity: Pick one Activity from Brainstorming and
Expand

In groups teachers expand on one of their
ideas from earlier.
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What teaching & learning strategies could you use?
How would you assess?

Can it be linked to other parts of the course?

What theory could be taught at the same time?

In terms of planning where in the course do you see

this ALT fitting in?
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