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Pensamento computacional

Logica Retoque
Algoritmos Criacao
Decomposicao Depurando
PadrOes Perseverar
Abstracao Colaboracao






Para fazer...

Objetivos e &mbito ©s T oL
Objetivos globais de 1

aprendizagem por vertente e 5

nota

Planeamento e recursos para o i

Grau 1 4

Desenvolvimento profissional 5

Avaliacao 6
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Coerencila Curricular

O termo «coeréncia» € um termo técnico
muito preciso: um curriculo nacional deve
dispor de conteudos organizados por uma
ordem que se baseie em elementos de
prova associados a progressao
relacionada com a idade, e todos os
elementos do sistema

Could do better:

Using interational comparisons to refine
the National Curriculum in England

Tim Oates
Cambridge Assessment
18 November 2010

, etc.) devem
alinhar-se e agir de forma concertada para
a entrega de bens publicos.

Oates, 2010
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O curriculo de computacao

"Substituimos o antigo Swaion Qs [P Epr ovmenom Naace !
curriculo de tecnologias de | et esuitsie NE4E7  rntian itte)
informagao e comunicacao .. o e e e

LLLLL

por um novo curriculo de + I =
~ . WY ety o et B e ?{/‘E

computac¢ao, com a ajuda

do Google, Facebook e

alguns dos mais brilhantes

cientistas de computacao

da Gra-Bretanha.”

Gove, 2013
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Quatro objetivos

pode compreender e aplicar os BiiiGIPIOS EICONCEItoS fldamentais daiciencial

, incluindo abstracao, logica, algoritmos e representacao de

dados

pode analisar problemas em termos computacionais, e ter experiéncia pratica

repetida de ESCrever programas de computador, a fim de resolver tais

problemas

pode avaliar e GplicariechOIOGIASISIRFOFMACES, incluindo novas ou

desconhecidas, analiticas para resolver problemas

séo [ESPONSAVEIS) Competentes; Confiantes SiGHativos|utilizadores de

tecnologias de informacao e comunicacao
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Antes das 5 ||

Brincar e explorar Criar e pensar criticamente
Percebam que as suas a¢des tém um efeito no Participe de uma simples pecga de fingimento
mundo

. o Reveja 0s progressos enquanto tentam atingir
Planeie e pense com antecedeéncia sobre como eles  ym gbjetivo. Vé se estdo a sair-se bem.

vao explorar ou brincar com objetos
. . Resolver problemas do mundo real
Aprendizagem ativa

Use a peca de fingimento para pensar além do

Comecam a prever sequéncias porgue conhecem " . "
¢ P q porq aqui e agora

rotinas
Concentre-se em alcancar algo que seja

Mostrar comportamento direcionado para o ,
importante para eles.

objetivo

Use uma série de estratégias para alcangar um
objetivo que eles proprios definiram

Comecar a corrigir 0s seus proprios erros.

Continua a tentar quando as coisas ficam dificeis. iiiiiﬁiiiii Hiiiiii iiii
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Computing

Computing

Purpose of study
A high-quality computing education equips puplls to use computational thinking and
creativity to understand and change the world. Computing has deep links with
mathematics, science, and design and technology, and provides insights into both natural
and artificial systems. The core of computing is computer science, in which pupils are

! ar

taught the o nd how digital systems work, and how to
put this 10 use through Building on this knowledge and
understanding, pupils are equipped to use gy to create prog

systems and a range of content. Computing also ensures that pupils become digitally
literate — able to use, and express themselves and develop their ideas through, information
and communication technology ~ at a level suitable for the future workplace and as active
participants in a digital world.

Aims

The national curriculum for computing aims to ensure that all pupiis:

« can and apply the and concepts of computer
science, including logic, algt and data rep

can analyse problems in computational terms, and have repeated practical experience
of writing computer programs in order to solve such problems

can evaluate and apply information technology, including new or unfamiliar
technologies. analytically to solve problems

are respensible, competent, confident and creative users of information and
‘communication technology.

Attainment targets

By the end of each key stage, puplls are expected to know, apply and understand the
imatters, skills and processes specified in the relevant programme of study.

Schools are not required by law to teach the example content in [square brackets].

204

Computing
Subject content

Key stage 1
Pupils should be taught to:

= understand what algorithms are: how they are implemented as programs on digital
devices: and that programs execute by following precise and unambiguous instructions.

create and debug simple programs

use logical reasoning to predict the behaviour of simple programs

use technology purposefully to create, organise, store, manipulate and retrieve digital
content

. common uses of beyond school

use technology safely and respectfully, keeping personal information private: identify
where to go for help and support when they have concerns about content or contact on
the internet or other online technologies.

Key stage 2

Pupils should be taught to:

= design, write and debug programs that accomplish specific goals. including controlling

or simulating physical systems; solve problems by decomposing them into smaller

parts

use sequence, selection, and repetition in programs; work with variables and various

forms of input and output

= use logical reasoning to explain how some simple algorithms work and to detect and
correct errors in aigorithms and programs

understand computer networks including the internet: how they can provide multiple
services, such as the world wide web; and the opportunities they offer for
communication and collaboration

use search technologies effectively, appreciate how results are selected and ranked,
and be discerning in evaluating digital content

select, use and combine a variety of software (including internet services) on a range of
digital devices to design and create a range of programs, systems and content that
accomplish given goals, including and g data
and information

- use safely, and

acceptable/unacceptable behaviour: identify a range of ways to report concerns about
content and contact.

Computing

Key stage 3
Pupils should be taught to:

= design, use and evaluate computational abstractions that model the state and
behaviour of real-world problems and physical systems

. several key that reflect thinking [for example,
ones for sorting and searching]; use logical reasoning to compare the utility of
alternative algorithms for the same problem

use two or more programming languages. at least one of which is textual, to solve a
variety of computational problems; make appropriate use of data structures [for
‘example, lists, tables or arrays]: design and develop modular programs that use
procedures or functions

understand simple Boolean logic [for example. AND. OR and NOT] and some of its.
uses in circuits and programming; understand how numbers can be represented in
binary. and be able to carry out simple operations on binary numbers [for example.
binary addition, and conversion between binary and decimal]

understand the hardware and software components that make up computer systems,
and how they communicate with one another and with other systems

understand how instructions are stored and executed within a computer system;
understand how data of various types (including text. sounds and pictures) can be
represented and manipulated digitally. in the form of binary digits

undertake creative projects that involve selecting. using. and combining multipie
applications, preferably across a range of devices. to achieve challenging goals,
including collecting and analysing data and meeting the needs of known users
<create, re-use, revise and re-purpose digital artefacts for a given audience, with
attention to trustworthiness, design and usability

understand a range of ways to use gy safely, and
securely, including protecting their online identity and privacy: recognise inappropriate
‘content, contact and conduct and know how to report concerns.

Key stage 4

All pupils must have the opportunity to study aspects of information technology and
computer science at sufficient depth to allow them to progress to higher levels of study or
to a professional career.

All pupils should be taught to:

develop their capability, creativity and knowledge in computer science, digital media
and information technology

develop and apply their analytic, problem-solving. design. and computational thinking
skills

understand how changes in technology affect safety, including new ways to protect
their online privacy and identity. and how to identify and report a range of concerns.




Avaliacao




Alvo de realizacao

&

Até ao final de cada fase- e
chave, espera-se que 0s
alunos conhecam, apliguem The national
e compreendam as materias, | England
competéncias e processos
especificados no programa

de estudo relevante.

September 2013
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Perguntas de teste

A Comissao recomenda a criacao de um
banco nacional de perguntas de
avaliacao a utilizar, tanto para avaliacao
formativa em sala de aula, para ajudar os
professores a avaliar a compreensao de
um tdpico ou conceito, e para uma
avaliacao sumaria, permitindo aos
professores criarem testes
personalizados para avaliacao no final de
um periodo de topico ou de ensino.

Final report of the
Commission on Assessment
without Levels

September 2015

Chaired by John Mcintosh CBE




Pedagogia




programacao = algoritmos + codigo
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Os instrutores de Ciéncias da e
Computacado confiam principalmente na — -
intuicao e na evidéncia aneddtica para
tomar decisdes sobre mudancas na sua
pratica diaria de ensino... os instrutores
usaram poucos dados empiricos para
decidir fazer uma mudanga, e para

decidir se uma mudanca foi bem
sucedida ou uma falha.

O professor pragmatico?
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How we teach
computing

12 pedagogy principles

I‘] r
Lead with concepts H//

Support pupils in the acquisition of knowledge,
through the use of key concepts, terms, and
vocabulary, providing opponunhias 1o build a

Work together

Encourage collaboration, specifically using
pair programming and peer instruction,
and also ﬂructured group tasks. Working

shared and istent Gl ries,
concept maps, and displays, along with regular
recall and revision, can support this approach.

Unplug, unpack, repack

Teach new concepts by first unpacking comp
terms and ideas, exploring these ideas in
unplugged and familiar contexts, then repacking

this new und: ding into the original

pt. This approach (; waves) can
help pupils develop a secure und ding of
complex concepts.
Create projects

Use project-based leaming activities to provide
pupils with the opportunity to apply and

togeth: | dialogue,
iculation of pts, and develop

of shared understanding.

Model everything

Model p or ices — everything

from debugging code to binary number
conversions — using techniques such as
worked examples and live coding. Modellhq
is particularly bx ial to novices, p a
scaffolding that can be gradually taken away.

Add variety

Provide activities with different levels of direction,
scaffolding, and support that promote active
leamlng.m-pgfmmhwlywuauredwmom

lidate their knowledge and understanding y tasks. Adapting your o
Design is an important, often overlooked su't diffuunt ob}ccuves will help keep all pupils
aspect of computing. Pupils can ider how d and enc ge greater independence.
to develop an artefact for a particular user or
fun luate it agai f cri ;

ction, and evaluate it against a set of criteria. Make concrete

Challenge misconceptions
Use f ive questioning to
misc ions and adapt hing to address

tham as \hey occur. Awareness of eommn

o 1 e oli

&
mapping, peel instruction, or simple quizzes can
help identify areas of confusion.

Structure lessons

Use supportive frameworks when planning
lessons, such as PRIMM (Predict, Run, Investigate,
Modify, Make) and Use-Modify-Create. These
frameworks are based on research and ensure
that differentiation can be built in at various
stages of the lesson.

Bring abstract concepts to life with real-

world, contextual examples and a focus on
interdependencies with other curriculum
subjects. This can be achieved through the use
of unplugged activities, proposing analogies,
storytelling around concepts, and finding
examples of the concepts in pupils’ lives.

Read and explore code first

When teaching programming, focus first

on code reading’ activities, before code
writing. With both block-based and text-based
programming, encourage pupils to review and
interpret blocks of code. Research has shown
that being able to read, trace, and explain code
augments pupils’ ability to write code.

Get hands-on
Use physical puting and making activities
that offer tactile and sensory experiences to

h learning. Combining els ics and

programming with arts and crafts (especially
through expl y projects) provides pupils
with a creative, engaging context to explore

and apply computing concepts.

</>

Foster program
comprehension

Usa a varmy of mivmas to consolidate

and L ding of the
function and structure of programs, including
debugging, tracing, and Parson’s Problems.
Regular comprehension activities will help
secure understanding and build connections
with new knowledge.




Formacao de professores




Questoes de ensino

A qualidade de um
sistema educativo nao
pode exceder a
qualidade dos seus
professores

Interview South Korea 2007, cited in



Computacao excecional?

Pedagogia

Competéncias
em TIC

Conhecimento

CS

Ensino
excecional

da
computacao




Formacao, apoio e acreditacao ==

Teach primary computing

Our nationally recognised qualification will support you to
demonstrate your commitment to developing your own
practice and to computing as a school subject.

Find out more

Browse primary certificate courses

& & @&

Teacher CPD Teacher CPD Teacher CPD

Databases Data Structures Web technologies

When: When: When:

Series starts Tue, 20 Apr 2021 Series starts Thu, 22 Apr 2021 Serles starts Wed, 5 May 2021
16:00 — 18:00 9:00 — 12:00 9:30 — 11:30

Location: Online Location: Online Location: Online

View detalls View details View detalls

GCSE computer science subject
knowledge

Computer Science Accelerator is a flexible professional
development programme designed to equip you with the
subject knowledge to teach GCSE computer science.

Find out more

Browse GCSE certificate courses

Teach secondary computing

Following on from the Computer Science Accelerator, this
programme will give you confidence to take your teaching to
the next level and to apply those skills in the classroom.

Find out more

Browse Teach secondary courses




H29500 N7600

teachers engaged, representing teachers have
8,500 primary schools and benefitted from
3,000 secondary schools. NCCE continuing

professional
development (CPD).

. Teach Computing Curriculum

500 1,300

Computer Science Accelerator
hours of learning materials graduates trained to teach GCSE
from key stages 1to 4. Computer Science.

125,000 N 34
units of work downloaded Computing Hubs acting
from the Teach Computing as local champions for
Curriculum since Computer Science and
September 2020. delivering face-to-face,

in-school and remote support.

B 1 million W 275

questions answered Computing at School
through Isaac Computer (CAS) Communities of
Science, supporting A level Practice providing peer
Computer Science. support and networking.



Materiais pedagogicos
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Computacao descalca

| Filter by name

[=Y

Clear all

Sort Resources
| Please select v |
Type of Resources v
| Teaching Resources (46)

+| SEND Resources (15)
| Classroom Resources (6)
Select a Curriculum ~
® England
QO Northern Ireland
QO Scotland
O Wwales
Key Stage v
® K51
Curriculum Link v
| Al (60)
Activity Type v
| All(35)
Concepts & Approaches v
v Al
Class Length v
® Al

FEATURED RESOURCE

N

COMPUTATIONAL THINKING KEY
TERMS

Short definitions of the key concepts and
approaches that make up computational thinking.

Open resource 2]

FEATURED RESOURCE

BAREFOOT GOES WILD
Age: 5-7 years

Concepts/ Programming
Approaches:

Curriculum
Links: Art

Nature-themed materials to use with resources
Bee-Bats Basics, Bee-Bots Tinkering and Bee-Bots
12 3. Including a pri...

Open resource @

SAFETY SNAKES

Age: 5-7 years

Concepts/ Sequence, Programming, Logic,
Approaches: Debugging, Algorithms
Curriculum
Links: PSHE, Digital Literacy

Young pupils learn about good and unwise online
behaviours.

Open resource '

SCRATCH TINKERING ACTIVITY
Age: 5-11 years [please tailor to your
class)

Concepts/ Programming, Tinkering
Approaches:

Curriculum

Links: computing

Pupils tinker with Scratch to find out what it does
and how to create programs in it.

Open resource '

SCRATCHJR TINKERING ACTIVITY

Age: 5-7 years

Concepts/ Creating, Tinkering, Programming
Approaches:

Curriculum

Links: computing

Pupils tinker with SeratchJr to find out what it does
and how to create programs in it.

Open resource o

SPELLING RULES ALGORITHMS
Age: 5-7 years (although can be
adapted for other years)

Concepts/ Patterns, Algorithms, Logic
Approaches:
Curriculum
Linl English

A short, unplugged spelling activity in which pupils
explore spelling rules. They start to understand
what algorithms...

Open resource @

\

PIZZA PICKLE SCRATCH

DEBUGGING

Age: 5-7 years (although this can be
adapted for other years)

Concepts/ Abstraction, Programming,

Approaches: Persevering, Logic, Debugging

Curriculum

Links: D&T

Pupils are given programs that do not do as
expected and are asked to fix them. Pupils use
logical reasoning to predi...

Open resource v

SCRATCHJR KNOCK-KNOCK JOKE
ACTIVITY

Age: 5-7 years
Concepts/ Programming, Creating
Approaches:

Curriculum
Links: English

In this activity pupils, in pairs, create a simple

animation program of a knock-knock joke. They use
astoryboard to ...

Open resource v




Teach Computing "
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Incentivos e motoristas




ITT computing recruitment
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Likelihood of state school offering GCSE CS, 2018 (excluding special schools)

100% -

0.89 0.88
0.81
75% - 0.75 0.74
50% -
25% -
0% -

1 2 3 4 5 6 7 8 9 10
Pupil Premium Decile (most to least affluent, 1 to 10)

% offering GCSE CS

b 4

Figure 1: Likelihood of state funded schools offering GCSE CS, 2018, by IDACI decile
(excluding special schools)



GCSE IS/IT/ICT and GCSE Computing/CS

125000

100000

75000

50000

25000

1995 2000 2005 2010 2015 2020

== GCSEIS/IT/ICT == GCSE Computing/CS




Differences between male and female subject choices - 2021, All UK - All Ages

100.0

80.0

60.0

40.0

200

0.0

Other Technology
Construction
Engineering

Other Sciences
Design & Technology
ICT

Economics

Physical Education
Business Studies

Statistics

Business & Comm. Systems
Science

Geography

Media / Film / TV Studies
English

Mathematics: Numeracy
Science Dbl

Mathematics (Additional)
English Literature

Physics

Mathematics

All subjects

Chemistry

Welsh: Second Language
Biology

Classical subjects

Leisure & Tourism
Welsh: First Language
German

History

Citizenship Studies

Prep. For Life and Work
Music

Other Modern Languages
Religious Studies

Welsh Literature
Hospitality

Spanish

French

Irish

Food Preparation & Nutrition
All Other subjects

Drama

Art and Design subjects
Social Science subjects
Performing / Expressive Arts
Health & Social Care

Home Economics

W% Female

8 % Male




Observacoes finais

Escrever uma estrutura curricular nao é suficiente
Plano de coeréncia

A formacao e 0s recursos sao vitais para 0 sucesso
A pedagogia?

Tente fazer a transicao certa

CS para todos




Perguntas?

m.berry@roehampton.ac.uk
@mberry
milesberry.net




