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Abstract: The use of digital technologies has transformed learning, teaching, and
research Topics like digital humanities have emerged. Artificial intelligence (AI)
after initial slow development is becoming embedded in all aspects of life, includ-
ing education. Students and teachers at all levels are learning coding to use new
information and communication technologies (ICT) effectively. Digital literacy has
become an important consideration in ensuring that students and faculty have
the knowledge and skills required to adopt new approaches and use the various
technologies available effectively. Many novice library users lack experience and
confidence in their abilities to use ICT effectively in their studies, and find it dif-
ficult to learn new techniques. This chapter discusses the need for digital literacy
and describes work undertaken as part of an international initiative at the Hong
Kong Sheng Kung Hui (HKSKH) Ming Hua Theological College Library (MH Library).
Three mini-Al games containing fun elements and embedded library resources
were developed as learning materials and used in an innovative library user edu-
cation programme. The results of the programme have been positive. Participating
students and library staff gained additional skills and knowledge in AI and other
areas and showed interest in digital literacy.

Keywords: Digital literacy; Artificial intelligence; Programming languages (Com-
puters); Digital humanities; COVID-19 (Disease)

Introduction

The Hong Kong Sheng Kung Hui (HKSKH) Ming Hua Theological College (MH
College), serves the Anglican Church in the Province of Hong Kong and Macau fol-
lowing Hong Kong. The Anglican Communion in Hong Kong is known as Hong Kong
Sheng Kung Hui (SKH), and also as the Hong Kong Anglican Church (Episcopal).
It encompasses over one hundred schools including kindergarten, primary, and
secondary schools, tertiary colleges, and churches in Hong Kong. MH College is a
tertiary educational institution that provides degrees and diploma programmes,
including two separate joint degree programmes with Charles Sturt University
(CSU) in Australia and Virginia Theological Seminary (VTS) in the US. The MH
College Library houses electronic resources and printed materials on the topics of
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Christianity, theology, philosophy, church history and humanities. MH Library has
participated in collaborative projects with others in their community and with Jap-
anese parties since 2016.

The COVID-19 pandemic has changed lives, studies, and work models. In devel-
oping responses to rapidly developing new situations, MH Library has partnered
with local and international parties on a project to work collaboratively to develop
training programmes for library users to improve their information use skills in a
digital world. The user education project was titled Connect the World via Libraries
and emphasised online activities and digital experiences. The partners included
the Library Fair Management Committee in Japan, RapidsWide in Japan, and the
Libraries Research Group (LRG) at Charles Sturt University (CSU) in Australia. The
Library Fair Management Committee in Japan is held annually and the exhibition
is the largest trade show, information exchange, and exchange place in the library
world. RapidsWide is a company providing consulting services for libraries and
professional librarians in Japan and overseas. The LRG at CSU focuses on key issues
affecting libraries and examines ways in which library and information services
can be improved, and library collections enhanced, as well the role of libraries and
librarianship in contemporary society.

The Project and its Aims

Librarians in universities, schools, and special libraries, students, faculty, and

professionals in Hong Kong, Japan, and Australia are working together through

international partnerships to develop a series of library programmes and activities

emphasising online and digital experiences to improve the information skills and

knowledge of library users. The experiences include tours and talks and the uses of

ICT tools and are designed for worldwide online audiences. The project known as

Connect the World via Libraries aims to:

— Develop new models for educating library users based on fun

— Develop students’ digital literacy skills, including ICT skills and subject knowl-
edge, and

— Enhance the visibility and role of librarians and libraries, focusing on the
changing roles of librarians in the digital age.

This chapter is a description of a case study of one of MH Library’s activities, the
development of a mini-Al games programme for user education. Two presentations
were made on the project with one at a forum at the Library Fair in 2022 and the
second at an Al seminar JFLA mid-term meeting in Singapore in 2023.
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Digital Literacy

With an ever-increasing digital environment, many people use technology widely
in their daily lives, for study, work, and in their professions. There has been huge
growth in online education and the pandemic saw an expansion of delivery of edu-
cational and training programmes online throughout the world. Libraries have
seen significant growth in e-resources and in online information services. To use
technology effectively, people must gain relevant skills. A high level of digital liter-
acy has become essential for people to lead successful lives. Digitally literate people
have more economic, educational, professional and social opportunities available
to them. Kelly, McGrath and Hubbard in an excellent review of digital skills and
coding pointed out “The skill and knowledge to use digital tools is essential both
for individuals specifically and for communities generally to take advantage of the
opportunities of these technologies” (2023, 488) and highlighted the work and sug-
gestions of other writers (Hadziristic 2017; Roberts, Farrington, and Skerratt 2015;
Townsend et al. 2013). “The more digital literacy people have and the higher their
skill in using these technologies, the more digital opportunities they pursue” (Kelly,
McGrath, and Hubbard 2023, 488). The much-reported digital divide of unequal
access to digital technology has been studied in relation to children and young
people. Demographic, use and expertise variables are significant factors and con-
tribute to inclusion and exclusion (Livingstone and Helsper 2007). “For children
and young people, it seems, the more literacy, the more opportunities are taken up”
(Livingstone and Helsper 2007, 647).

Digital literacy has no single definition. In the mini-AI games programme
under study, digital literacy is defined as the ability to search, locate, evaluate, and
use information, and the use of technology applications effectively, ethically, and
with creativity. The approach draws on ideas developed within the United States
and Hong Kong (ALA 2021; Hong Kong 2024).

Artificial Intelligence, Digital Humanities and
Library User Education
Artificial Intelligence

In general, Al is defined as: “It is the science and engineering of making intelli-
gent machines, especially intelligent computer programs. It is related to the similar
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task of using computers to understand human intelligence, but AI does not have to
confine itself to methods that are biologically observable” (McCarthy 2007, 2).

Digital Humanities

Digital humanities was examined by Kirschenbaum who accepted that the defini-
tion provided by Wikipedia was a reasonable one:

a field of study, research, teaching, and invention concerned with the intersection of comput-
ing and the disciplines of the humanities...[involving]investigation, analysis, synthesis, and
the presentation of information in electronic form ... (Kirschenbaum 2010, 1-2).

Wikipedia’s current definition of digital humanities is slightly different:

Digital humanities (DH) is an area of scholarly activity at the intersection of computing or
digital technologies and the disciplines of the humanities. It includes the systematic use of
digital resources in the humanities, as well as the analysis of their application. DH can be
defined as new ways of doing scholarship that involve collaborative, transdisciplinary, and
computationally engaged research, teaching, and publishing. It brings digital tools and
methods to the study of the humanities with the recognition that the printed word is no longer
the main medium for knowledge production and distribution (Wikipedia 2024).

Alisimpacting on all areas of knowledge and has great potential in exploring teach-
ing, learning, and research. There are many Al developments in digital humanities,
such as the use of Al in archaeology and cultural heritage.

The beginning of the 21st century marks an era of ubiquitous digital technology, big data, and
artificial intelligence (AI). Even traditionally technology-hostile domains are now strongly
assisted by innovations of advanced digital technology. Archaeology and cultural heritage
belong to a particular domain that, although once technology-phobic, has rapidly become
digital and advanced technology assisted (Pavlidis 2022, 26).

Library User Education

The aim of library user education is to help users gain skills in effectively using
library resources and services (Harisanty, Diba, and Layyinah 2020; Onah et al.
2021). “Library User Education (LUE) is expected to have various positive effects
on students’ learning outcomes, research practices, and self-motivation for inde-
pendent learning” (Liu et al. 2019, 9). Libraries of all types provide wide-ranging
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educational programmes for their users ranging from online library guides in spe-
cific subject areas or on targeted topics online videos based on topical areas. The
new learning environment based on information technology sets new challenges
for teachers, student and librarians. Vast amounts of data collected by educational
institutions about and for their students provide the basis for new approaches
to learning, teaching and research in education. Library user education is inter-
twined with digital literacy to ensure that library users gain the skills and knowl-
edge required to find and use information effectively in a digital age. Data mining,
machine learning, and other techniques related to Al are being used for academic
analysis and prediction (Gomez-Pulido et al. 2023). Libraries are responding to the
changes in the educational environment and to new methods of teaching, learning
and research and providing user education related to improved skills in the use
of digital tools in all subject areas, including digital humanities, and in many tech-
niques which can be used, including coding (Martin 2017; Prato 2017). In response
to new ways of knowing, learning, and researching, the mini-AI games project of
the MH Library aimed at developing an effective learning model for library user
education and digital literacy which would build users’ knowledge and skills in dis-
covering, accessing, and using information effectively. The mini-AI games project of
the MH library added digital humanities, coding, and Al approaches to information
literacy training.

The Changing Roles of Librarians

Society and libraries are undergoing digital transformation. New needs are emerg-
ing. The roles and required skills of librarians are changing as they face the new
challenges. The changed requirements are reflected in the titles of positions in
libraries and in job duty statements with new types of librarians emerging, such as
digital humanities librarians, digital scholarship librarians, and librarians in spe-
cific subject areas like science, technology, engineering and mathematics (STEM),
and enhanced and redeveloped liaison librarian functions. The pedagogical role
of librarians has come to the fore as they ensure that teachers and researchers
acquire new digital skills which will prepare them for effective performance in
new information contexts (Sanches 2019). Crucial digital literacy competencies for
librarians include searching for and retrieving information across all information
environments, using a wide variety of digital tools including Al, critical thinking,
organising ideas, building knowledge collaboratively, and marketing. Professional
development for librarians must address all these areas (Novo, Bastos, and Vascon-
celos 2017). Since the introduction of computers into libraries, some librarians have
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developed a knowledge of computer programming, or coding as it is frequently
known. Programming languages used to be complex but with the development of
simpler techniques, coding skills have become easier for librarians to acquire, and
with digital developments and Al techniques, such skills have become more essen-
tial as part of the knowledge and skills base and many librarians are acquiring
expertise in coding (de la Cruz and Hogan 2016).

Coding

By learning to code, learners not only acquire knowledge in the programming
language itself, but also in building digital confidence, and enhanced creativity,
critical thinking and problem-solving (Kelly, McGrath, and Hubbard 2022) with
Woodward and Fayed suggesting that it should be at the centre of the curriculum
(2016). Many novices experience difficulties with learning text-based programming
languages, perhaps because of the learning environment or experience used (Mlad-
enovi¢, Boljat, and Zanko 2018). As a result, it has been suggested that block-based
programming languages (BBPL) be used to develop students’ coding skills with
various articles reporting on the use of different languages. Scratch is one language
(Resnick et al. 2009); MIT App Inventor is another (da Cruz Alves, Gresse von Wan-
genheim, and Rossa Hauck 2020); and mBlock is a third (Peng, Bai, and Siswanto
2020). Studies have shown the positive results of using BBPL for students, including
the use of friendly interfaces, attractive graphics, and animation functions (Xinoga-
los, Satratzemi, and Malliarakis 2017). BBPL are effective as introductory program-
ming languages. They have many advantages in improving learning because they
avoid syntax errors and allow students to develop creative and logical thinking via
block design and games and facilitate students’ progression to text-based program-
ming languages (Cardenas-Cobo et al. 2021; Lin and Weintrop 2021; Simpkins 2014).

The Mini-AI Games Project Details

The broad aims of the project have already been stated. MH Library’s involvement
related to the development of a fun mini-Al games programme for user education
which would develop digital literacy skills and knowledge and enhance the role of
the library and its librarians. A demonstration and explanation of the coding ele-
ments used in the three mini-AI games can be found in the Appendix to this chapter.
The three mini-Al games (Figure 21.1) were:
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- Book suggestions by facial expressions, built using mBlock

— Learning Japanese with a shooting game, built using Scratch, and

— SealFinder app for seal script characters, built using the MIT App Inventor
(Figure 21.1).

The book suggestions game included recommendations of library books based on
users’ emotions, happy, bored, or surprised. The second game related to learning
the Japanese language and the third game focused on understanding seal script
characters, a formerly used style of writing Chinese languages.

Aims

The aims of the mini-AI games by MH Library were:

— Develop a learning model incorporating gamification to enable students to
develop digital literacy, basic coding skills, and subject knowledge

— Promote library collections and library user education programmes, and

—  Use the mini-AI games as teaching materials for librarians and library staff
to use as templates to edit and further develop their own apps and teaching
materials.

Participants

The programme divided users into two groups: university students and high school
students. The period from August 2022 to July 2023, the MH Library term, was
held for programme delivery to the university students, while the period from the
summer of 2023 focused on secondary school students. This chapter explores the
learning outcomes of the university students who took part in the three mini-Al
games, which the MH Library team designed and developed. The MH Library team
consisted of a librarian, an IT officer; and student interns, who were university stu-
dents from engineering, library and information sciences, and humanities subjects
from four universities/colleges in Hong Kong.
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Design

The mini-Al games embed library user education in digital literacy, coding, and
digital humanities to achieve learning goals. When students develop the mini-Al
games, they learn and apply the following skills:

Digital literacy: identify, search for, evaluate, and use information to develop
the games

Block-based programming languages: Scratch, mBlock, and App Inventor
Basic programming concepts: variables, conditionals, loops and algorithms
Subject knowledge: humanities and languages.

MH library collections: students need to select library books for the book rec-
ommendation Al game. and

Other skills: problem-solving, presentation, creativity, and collaboration.

1. Book suggestions by facial expressions, built using 2. Learning Japanese with a shooting game, built using
mBlock Scratch
Recommendation of library books based on users’ emotions Learning basic Japanese through games.

(happy, bored, or surprised).

o [ y—
Level 2
(e

maybe making an Al to do
the thinking is more
efficient....

y =)

[ mn

3. SealFinder app for image recognition, built using App Inventor
Users can use this app to learn Seal Script (Chinese classical language), which is commonly shown as seal engraving in Chinese
classical collections and Chinese artworks.

Interface of SecalFinder

Photo eaptuzed .
by the camera

Capture Button

Figure 21.1: The three mini-Al games
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The Learning Process

The first phase took place in August 2022. The MH Librarian provided on-the-job
training to participating student interns, including digital literacy, such as search-
ing for and evaluating information effectively, demonstrations of Scratch, mBlock,
and App Inventor; and an introduction to digital humanities and library collections,
including special collections in Chinese classical collections and Japanese books, to
give students some ideas for the topics of the mini-Al games.

The second phase was held from September to November 2022. Student interns
worked together to design and develop the mini-Al games. Two engineering stu-
dents used App Inventor, Scratch, and mBlock to develop the games. Another five
students from the humanities, the library, and information science provided assis-
tance in preparing materials, such as booklists, and carried out usability tests.
When the students had completed the prototypes of the mini-AI games, several
librarians from universities and schools in Hong Kong and Japan provided feed-
back. Following the feedback, the MH Library team adjusted the mini-AI games.

The third phase commenced in November 2022. The mini-Al games programme
is part of the international project Connect the World via Libraries and was pre-
sented online at the Japan Fair in November 2022. The MH Library team including
the librarian and the student interns gave an online presentation to demonstrate
the three mini-AI demo games to worldwide audiences. The presentation was in
English, with Japanese subtitles added for Japanese speakers. Most of the online
audiences were librarians, students, and faculty members in Asia, with some audi-
ence members from Australia, Europe, and North America. The presentation at
the Japan Fair resulted in positive outcomes and feedback; for example, after the
online event, a secondary school in Hong Kong used the mini-Al games as tem-
plates, adapting them for use on their library’s open day.

The fourth phase was held from December 2022 to July 2023. The MH Library
team enhanced and developed the final versions of the three mini-Al games and
prepared how-to-use videos as teaching materials in English, Chinese, and Japa-
nese, in cooperation with libraries in Hong Kong and Japan. A presentation was
also made at an IFLA seminar on Al in Singapore in March 2023.

Outcomes and Lessons Learned

The mini-Al games programme works effectively as a creative learning framework
for collaboratively building knowledge by combining elements of digital literacy
including coding, with subject knowledge, and library collections. Intuitive blocks
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of Scratch, mBlock, and App Inventor and add-on functions, such as the Al block in
mBlock and image classifier in App Inventor, are helpful in building the skills and
confidence learners need to take the first steps in coding. Overall, the programme
benefitted students, librarians, and international partnerships.

Student Benefits

When developing the SealFinder app, students have to search for and access accu-
rate seal script images as training data. In the beginning, students sourced incorrect
script images from an unreliable website. With the guidance of the librarians, the
students became aware of the importance of using reliable e-resources and how
to evaluate information. The students also enhanced their knowledge of citation
styles, referencing, and plagiarism.

The humanities students and library and information science students
involved in this project, who were novices in programming and coding, learned
concepts such as variables, loops, and algorithms. To overcome the limitations of
BBPL, such as the accuracy and functions of mini-Al games, text-based program-
ming languages, such as Python, were required. This motivated the engineering
students involved in the project to progress, learn more source code, and create
advanced functions, such as deep learning. They also enhanced their problem-solv-
ing skills, such as debugging.

Students expanded their knowledge in humanities subjects via the mini-Al
games and learned about Chinese classical language through the seal script charac-
ters and also learned Japanese. The students acquired knowledge about the library
collections by, for example, selecting the library collections as source material for
the book suggestion Al game.

Other student skills were enhanced. They gained skills in graphics and cre-
ativity, which are necessary to create the interface, storyline, and dialogue of the
games. They also learned to work independently and as members of a team. Their
writing skills improved along with public speaking, through making presentations
to online audiences.

The Changing Role of the Librarian

The mini-AI games programme under study makes evident the multiple roles of
librarians as instructors in digital literacy, academic writing, citation styles, and
referencing skills for students, as researchers, designing and evaluating the pro-
gramme, an as teammates when developing the games with students. To adapt
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to new technology, librarians must shape multiple skills in various areas, such as
coding and research, actively market library services, design innovative user edu-
cation programmes, and adopt the role of lifelong learners.

International Partnerships

Through international partnerships, librarians can provide learning materials
for the programme in three languages: English, Chinese, and Japanese. This could
benefit and attract people from around the world to join the programme. Librari-
ans, faculty, professionals, and students from various countries and locations can
share knowledge, expand learning experiences and research areas, and develop a
global framework for developing essential skills, such as digital literacy and coding
skills.

Conclusion

Ensuring digital literacy for all in today’s high tech big data environment is essen-
tial. Digital humanities is an important component of today’s academic environ-
ment and students and librarians alike require sophisticated ICT skills to participate
actively in teaching, learning, and research activities. Educational programmes for
library users and professional development activities for librarians can provide
opportunities for gaining the knowledge and skills required. The study of coding is
one way of gaining skills in digital literacy to be applied in various environments,
and studying the skills has many other benefits related to personal and profes-
sional development. The mini-Al games under study have enabled the develop-
ment of a model combining digital literacy, coding, digital humanities, and library
collections for user education with positive outcomes. This study has shown that
BBPL are useful as an introduction to coding, to the AI world, and to creating apps.
BBPL are also useful in the digital transition that facilitates learners’ progression
to advanced coding languages. Libraries of all types can provide BBPL workshops
to a wide range of library users, not only for children and young people, but also
for adults. Library schools and professional associations providing training should
consider adding BBPL courses to library and information science programmes for
librarians.
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Variables, conditionals, loops, and algorithms

Variables

Variables are abundant in all kinds of programmes.
Aname is first assigned to the variable, and then
the variable is used to store values that will be
referenced and manipulated in the programme.
Variables can also be used to label data in order

to enhance the readability of the code. Declared
variables can be used throughout the computer

initialize global

programme.

Conditionals
Conditionals are one of the control methods in
a programme. Conditionals are used to instruct
the computer programme to execute a command

if some given conditions are fulfilled. The most
common and entry-level conditional statements
are if-conditionals and if-else-conditionals. If the
condition is fulfilled, the result ‘True’ is returned
and the command will be executed. Otherwise,
the result ‘False’ is returned and the command will
not be executed. To increase the number and com-
plexity of the judging conditions, the conditional
then statements can be nested, that is, enclosed inside
else if other conditional statements to include more lay-
ers of judging conditions.

&) if

then

else
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Loops

for each

for each

do

for each
do

while test
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ResultPrefix

PossiblePrefix

Typel
in dictionary

Prefix

g st |
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S Coni
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Aloop is another control method in a programme.
The operation of a loop is a continuous cycle of cer-
tain procedures. Common loops include for-loop
and while-loop: for-loop is a loop with a counter
that will operate a number of times based on its
parameters; and while-loop is a loop with condi-
tions that will operate continuously as long as the
conditions are fulfilled.

An algorithm is the structure and problem-solving
approach of one procedure or even the whole
programme. Depending on the complexity of the
algorithm, it can be a combination of variables,
conditions, and loops. Any set of steps of logical
statements, such as codes, that aims to solve a
certain problem or achieve a certain goal can be
referred to as an algorithm.

Applications are created for users. The user inter-
face is important for users to be able to utilize the
functions. The user interface is an integration with
graphic design and programming functions whe-
re the code is written to control the components
of the app.
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jOther Possible Result: b
[Confidence 0 08538

i) Book suggestions by facial expressions, built mBlock

Interface Block coding

define positon initialization

‘when | receive introduction v
hide

when | receive | Face._recognition v

You have a list of books
that are suitable for
HAPPY, BORED and
SURPRISED readers.

pointin direction @)

goto backv layer

positon initialization

return_costume_quantity

define return_costume_quantity

delete all of booklist v

switch costume to @) * €D

set #0fbooks v to costume numberv fset emotionv to (T

switch costume to round @) return_book
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Variables

when | receive happy v

when | receive neutral v

set emotion v to (GE[JYP | set emotion v to

return_book return_book

when | receive surprised v

set emotion v to

return_book

Conditional if-statements

&8 recognize emotion after 3 »  secs

QUL Hmm... foro seconds

broadcast hide_book illustration v

if &b emotion happy » intensity > @ then
start sound Goal Cheer v
broadcast happy v

broadcast repeat message v

EEVAL You must be very HAPPY! Did you get 100/100 in your €

stop  this script »
else

if b emotion neutral v intensity >@ then

start sound Snoring v

broadcast neutral v

Loops

define retur book

repeat # of books
it (costume namew | contains emotion ? then

add ' costume namew to booklist v

next costume

switch costume fo pick random item (@) of bookiist v to length of bookist v

The facial expression of the user is used as an in-
put variable for book recommendations.

Al is used to determine the facial expression of a
library user. The pre-trained weight of typical facial
expressions is deployed to determine the user’s
facial expression, which in turn is used to recom-
mend books in the corresponding category.

The main structure of the book recommendation
is composed of if-statements, which control the
output for each facial expression.

Aloop is used to construct the sorting algorithm,
as explained below. The purpose of a loop is to
execute a certain range of a code or a function
multiple times with specified criteria fulfilled.
Here, since the sorting algorithm must be chek-
ked among all the books in the booklist, the loop
is used to repeat the process until the checking
of the entire booklist is complete.



Sorting algorithm

define retum costume quantity

delete all of booklist v

switch costume to @) * @)

set #ofbooks v to costume number v

switch costume o round (@)

define return_book
repeat i of books
if costume name v | contains emotion ? then

add costume name ¥ to booklist v

switch costume o pick random item () of booklist ¥ to lengthof bookist ¥

Integrative
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A sorting algorithm is applied to categorise the
books into their corresponding facial expressi-
ons.

The programme uses a name-matching sor-
ting technique to categorise every book in the
booklist. For example, if books in the “happy”
category are required, the sorting algorithm will
be executed to sort all the “happy” books in the
booklist. To enlist a book into a specific category,
its name must be renamed with a specified for-
mat: (emotion) + (index).

In the integration of several elements into a sin-
gle unified platform, the book recommendation
feature is part of the whole project. Individual
features are integrated into a single platform to
mimic the offering of library services via a library
platform, such as the library website.

It is necessary to apply programming concepts
with flexibility and consistency.
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i) A shooting game for learning Japanese, built using Scratch

Interface

OO »n

Variables

touching projectile v ? or touching Panda Playerv ? then
costume name ¥  contains hiragana target 7 then

mute/unmute

change Score v byo

start sound Don v

else

change Health point v by HP deduction

startsound Ka v

if Health point :o or  Health point < o then

broadcast gameover shooting v

Block coding

when | receive shooting_game »

set size to @D %

when | receive introduction »

hide_variable

stop other scripts in sprite v

set Scorev to

show variable Score v
gotox y: e when I receive  shooting_results »

int in direction @)

forever stop other scripts in sprite v

setsizeto Health point %
if key uparrow v pressed? and  y position <

change y by )

then

if  key downamoww pressed? and  yposition > (GEH

change y by @)

Variables are abundant in any kind of programme.
The picture here shows one of several uses of va-
riables in the shooting game.

Variables here include the score, health points, and
health points (HP) deductions, which are important
parameters in the game. The meaning of individu-
al variables is as their name suggests. Throughout
the gameplay, the value of the abovementioned
variables will change and affect the gameplay
experience.
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Conditionals

repeat until

X position <

change x by target speed

movement speed of books (targets)
*change the value in the script hclw/
J

if touching projectile v ?  or * touching Panda_Playerv ?  then

costume namev  contains hiragana target ? then
mute/unmute

change Score v byn
startsound Don v
else

mute/unmute

change Health point v by HP_deduction health deduction when
hitting the wrong target
startsound Ka v 4

if Health point :o or  Health point <° then

broadcast gameover shooting v

Algorithm

when | receive shooting_game v

return_number_of targets Get the total number of

books

set CostumeQuantity v to no. of costumes

spawn rate of new targets
(smaller value means more
intensive targets)

wait pick random @ to @ seconds Y,

create clone of myself v

switch costume to pizkrandnmnto CostumeQuantity

if not | costume namew  contains hiragana target ? then

switch costume to pick random o to  CostumeQuantity

The use of nested if-statements is involved on mul-
tiple occasions in the shooting game, for example
in the hit detection and timer. Nested statements, in
which the output is judged by more than one condi-
tion, are common.

A sorting algorithm is used to control specific types
of books in the book list. In the shooting game,
the spawn probability of target books is enhanced
around 2.5 to 3 times that of non-target books, so
players can become more attached and kept busy
in their gameplay. The particular type of each book
is sorted in every unique game to increase the re-
spective spawn probability.
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Integrative

The integration of computer knowledge, art, and
creativity in game development are interdiscipli-
nary skills that are crucial to making any product
appealing to users.

iii) Seal Finder, built using App Inventor

1. Interface Design 2. Block coding

Coding elements demonstrated in the Seal Finder App

Variables - photo input and data output

Variables — photo input and data output The photo captured using a phone camera is an
£ ClassifylmageData independent variable and acts as an input to the
image | get EIEFCED app so that the programme can read the photo
and generate the recognition result.
The recognition result is a dependent variable that
is a list of results, including the confidence of diffe-
rent possible instances of recognition.

select listitem list  get [EETIED
index &




Conditionals - workflow control

set fo

ESisl® ClassifylmageData
image

select listitem fist  get [=TTED

index
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get TR

The workflow of the app is controlled by the when
function in App Inventor and is similar to if-con-
ditionals. The if-conditionals are used to decide
which action the app should perform next.

The algorithm of the app uses a Greedy algorithm
to give the best result in each layer of the decision-
making condition. Each instance of text recogniti-
on goes through a chain of decision-making pro-
cesses and eventually returns the result with the
highest level of confidence. After the classification
process, only two results with the highest level of
confidence will be shown.

The algorithm can run efficiently, as the decision-
making process is simple, and so this algorithm
is common. However, the algorithm may not pro-
duce the optimal solution because it makes deci-
sions before validating all solutions and may miss
better possible solutions.


https://en.wikipedia.org/wiki/Greedy_algorithm
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Integrative functions - User Interface (UI)

The elements in the user interface are integrated
with programming blocks, where the blocks de-
termine the behaviour of different parts on the
screen, such as buttons and text.

W Tzke a picture horizontally for classification |
|

-

Caplure |

Result

Confidence:

Other Possible Result:

Confidence




