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Abstract of Master’s Thesis of Academic Year 2015

Design of Beginner’s Guide for Teachers to Teach

Programming as a School Education

Category: Design

Summary

In recent years, there is a growing importance of programming education. It has
been changed to compulsory education centering on Europe. On the other hand,
Japan is still considering plan. In this thesis, I first participated in existing pro-
gramming workshop and got interview with experienced person and teacher. Then
I made problems cleared. As a result, it can be focused on 3 problems, shortage
of people, shortage of time and shortage of money. I made a hypothesis that Hour
of Cord is the best way to solve them, and checked the effectiveness through ob-
servation in workshops. After that, I design beginner’s guide for teachers to have
a lecture using Hour of Code. As a result, I found a good point and new issue
through interview to verify its effectiveness by teachers of elementary school and

high school. This thesis aims at spreading programming as a school education.

Keywords:

Programming, Education, IT Human Resources, Workshop, Hour of Code
Graduate School of Media Design, Keio University

Ko Naritomi
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Programming

What is
programming?

Programming is the process of designing and writing
a set of instructions (a program) for a computer in a
language it can understand.

This can be really simple, such as the program to

make a robot toy trace out a square; or it can be
incredibly sophisticated, such as the software used
to forecast the weather or to generate a set of
ranked search results.

Programming is a two-step process.

® First, you need to analyse the problem or system
and design a solution. This process will use
logical reasoning, decomposition, abstraction
and generalisation (see pages 6—17) to design
algorithms to solve the problem or model the
system.

Secondly, you need to express these ideasina
particular programming language on a computer.
This is called coding, and we can refer to the

set of instructions that make up the program as
‘code’.

Programming provides the motivation for learning
computer science — there’s a great sense of
achievement when a computer does just what you
ask it, because you’ve written the precise set of
instructions necessary to make something happen.
Programming also provides the opportunity to test
out ideas and get immediate feedback on whether
something works or not.

"Quick Start Computing A CPD toolkit for primary techersy P18& D 5|8

Introduction to

programming

What should programming

be like in schools?

It’s possible to teach computational thinking
without coding and vice versa, but the two seem to
work best hand-in-hand.

Teaching computational thinking without giving
pupils the opportunity to try out their ideas as

code on a computer is like teaching science without
doing any experiments. Similarly, teaching coding
without helping pupils to understand the underlying
processes of computational thinking is like doing
experiments in science without any attempt to teach
pupils the principles which underpin them.

This is reflected in the new computing curriculum,
which states that pupils should not only know

the principles of information and computation,

but should also be able to put this knowledge to
use through programming. One of the aims of the
national curriculum for computing is that pupils can
analyse problems in computational terms, and have
repeated practical experience of writing computer
programs in order to solve problems.

In key stage 1, pupils should be taught how simple
algorithms are implemented as programs on digital
devices. The phrase ‘digital devices’ encompasses
tablets, laptop computers, T o wp
programmable toys, and perhaps ) {
also distant web servers. It can be
useful for pupils to be able to see
their algorithms, in whatever way
they've recorded these, and their
code side by side.

Children can use simple arrow
cards to record algorithms for
programmable toys. i

034 000000000000 00O0DOO0OO0ODDOOOOD
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QuickStart Computing
roadmap

O (2] (3]

CPD Session 1 Personal learning time CPD Session 2

+
+ Classroom teaching time +
@ + o

r— > B <

/

- "
o L]

| 2 kY ®
Yay Mo anlE

. _—

R - -
CAS hub / local CAS hub / local
cluster lead cluster lead
Local computing champion introduces Computing coordinators use the Computing coordinators re-group
Computing course to computing CPD resources to develop personal at local meeting for a de-brief on
coordinators at local meeting. knowledge and practise teaching learning experiences and discuss
i activities in classroom. next steps.
CPD Session 1 Personal learning time CPD Session 2

+*
Classroom teaching time +
: e
- -
- \

‘@) 2J 58
- e a
o [

(]

bo

Computing coordinators lead face- Class teachers use the CPD Class teachers re-group in staff
to-face CPD concept sessions in resources to develop personal meeting for a de-brief on learning
school with colleagues. knowledge and practise teaching experiences and discuss next steps.

activities in classroom.

C ti
. Local computing champion z c:nmrg?n;:gr : Class teacher

"QuickStart Computing A CPD toolkit for primary teachers; P5 & D5
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4 Indvik, Lauren. © Codeacademy Releases Free Ruby Development Courses” (URLO http:
//mashable.com/2012/10/04/codecademy-ruby-courses/).(2016 O 2 O O O ) Mashable.
Mashable.
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| Cocecaeny EMY

Why Methods?

A method is a reusable section of
code written to perform a specific task
in a program. You might be wondering
why you need to separate your code
into methods, rather than just writing
everything out in one big chunk. It
turns out there are a few good reasons
to divide your programs into methods:

01.

If something goes wrong in your code,
it's much easier to find and fix bugs if
you've organized your program well.
Assigning specific tasks to separate
methods helps with this organization.

02.
By assigning specific tasks to separate

Save & Submit Code
Q&A Forum Glossary

= 1. Why Methods?

0 3.7: Codecademy 0O O 00O
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