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In Terms of Consistency with 'Mathematics, 

Data Science and AI Education Program 
(Literacy Level)'
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Abstract
	 We firstly discussed the learning 
objectives of 'Mathematics, Data Science 
and AI Education Program (Literacy Level)' 
as part of a teacher training course, and we 
are now tasked with deciding what subjects 
to be included in the program 'Theories and 
Methods of Education Using Information 
and Communication Technology' which 
starts next academic year. As a result of 
comparison between the list of attainment 
targets in the Core Curriculum for Teacher 
Training and that of learning objectives in 
the 'Model Curriculum of Mathematics, 
Data Science and AI (Literacy Level)', we 
ascertained a certain level of commonality 
in both lists, as shown in the attached Table 
of Consistency Verification. The major task 
in the future will be to consider how to 
establish a curriculum management process 
f o r  s y s t e m a t i c a l l y  e n h a n c i n g  I C T 

application skills in four-year teacher 
training courses.

Keywords: ICT-Related Subject, AI Literacy 
Subject, Core Teacher Training Curriculum
 
1. Introduction
 
	 The agenda at the 120th Sectional 
Meeting on Teacher Training held on 
January 27, 2021 by the Elementary and 
Secondary Education Committee of the 
Central Council for Education included 
'Approaches to Facilitate the Acquisition of 
Skills related to ICT Use in Teacher 
Training Courses' 1). At the meeting, taking 
into consideration the fact that emphasis is 
currently being placed upon improving and 
upgrading the methods of instructing how 
to use ICT in teacher training modules, 
most of the subcommittee members agreed 
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that public and private universities offering 
teacher training as well as designated 
teacher training institutions will  be 
required, starting from academic year 2022, 
to introduce the new subject 'Theories and 
Methods of Education Using Information 
and Communication Technology' in order to 
ensure that teachers capable of responding 
to the demands of the GIGA School Concept 
will be produced2), and 'understanding of 
how teaching performance and school 
operation efficiency can be enhanced by 
effectively utilizing information and 
communication technology' and 'acquisition 
of basic knowledge and skills for developing 
the abilities of children and students to 
utilize information (including enhancing 
their awareness of information ethics)' were 
identified as general goals.
	 We firstly discussed the learning 
content of Mathematics, Data Science and 
AI Education Program (Literacy Level), 
which is one of the 'ICT-related subjects', in 
each of the preschool teacher course3), the 
elementary school teacher course4) and the 
middle and high school teacher course5) 
from the perspective of students on teacher 
training courses. This discussion was based 
on the assumption that the program would 
be implemented on a trial basis in academic 
year 2021 before applications for the 
'Certification of Mathematics, Data Science 
and AI Education Program (Literacy Level)' 
start in academic year 2022. Furthermore, 
we are committed to applying for the 
certification in academic year 2022 with an 
a i m  t o  i n t r o d u c e  t h e  p r o g r a m  b y 
simultaneously covering the learning 
content of the Core Curriculum for Teacher 

Training in 'Theories and Methods of 
E d u c a t i o n  U s i n g  I n f o r m a t i o n  a n d 
Communication Technology'.
	 In this  research,  we discuss the 
c o n s i s t e n c y  b e t w e e n  t h e  s u b j e c t 
'Mathematics ,  Data  Sc ience  and AI 
Education Program (Literacy Level)', which 
students on teacher training courses are 
required to take upon enrollment in 
universities, (hereinafter referred to as 'the 
AI Literacy Subject') and the subject 
'Theories and Methods of Education Using 
I n f o r m a t i o n  a n d  C o m m u n i c a t i o n 
Technology' ,  which the students are 
expected to complete during the first year 
enrollment, and furthermore we consider 
the focal points for learning in four-year 
teacher training courses. 

2. �Discussion on Learning Content of 
'Mathematics, Data Science and AI 
Education Program (Literacy Level)'

(1) Main Learning Content of 'Mathematics, 
Data Science and AI Education Program 
(Literacy Level)' as Listed in the Model 
Curriculum
	 In April, 2020, the model curriculum of 
the 'AI Literacy Subject' was released by 
t h e  C o n s o r t i u m  f o r  S t r e n g t h e n i n g 
Mathematical and Data Science Education6). 
The learning objectives of the curriculum 
are to 'proactively acquire fundamental 
k n o w l e d g e  f o r  m a s t e r f u l l y  u s i n g 
mathematics, data science and AI for 
everyday life and work in the future digital 
society, make a rational decision to use the 
a c q u i r e d  k n o w l e d g e  a n d  s k i l l s  o f 
mathematics, data science and AI for 
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human-centered design, voluntarily and 
confidently enjoy the benefits resulting from 
application of AI, and pass on the benefits 
to others'. 
	 The model curriculum consists of the 
elements of 'introduction', 'basics', 'rules' 
and 'options'. The learning objectives are all 
systematically shown in Table 1. 
 Of the elements, the learning objectives in 
'introduction', 'basics' and 'rules' are 
positioned as core objectives, while the 
objectives in 'options' are to be separately 
and appropriately assigned to students 
depending on their learning history, degree 
of acquired skills or other factors. Regarding 
the 'Mathematics, Data Science and AI 
Education Program for Teacher Training 
Courses' proposed by this research, the 
objectives in 'introduction', 'basics' and 
'rules' are the same for all of the middle and 
high school teacher and nutrition teacher 
course, the elementary school teacher 
course, and the preschool teacher course, 
but as for 'options' different objectives are 
included for each of the courses according to 
the characteristics of each educational 
stage. Specifically, the objectives included in 
'options' for the elementary school teacher 
training course and the preschool teacher 
training course are related to programming 
education, while those for the middle and 
high school teacher and nutrition teacher 
training course are associated with inquiry 
learning. 

(2) Current Status and Issues of Teacher 
Training Courses
1) Programming Education at Elementary 
Schools 

	 Based on the definition of computational 
thinking (programming thinking) in the 
Teaching Guidelines for Elementary Schools 
issued by the Ministry of Education, 
Culture, Sports, Science and Technology, 
w h a t  m a t t e r s  i s  t h a t  t h e  g o a l  o f 
programming education should be set at the 
development of computational thinking 
rather than the learning of programming 
languages and related skills per se. 
	 In teacher training courses, it  is 
necessary to ensure that students on the 
c o u r s e s  w i l l  a c q u i r e  t h e  s k i l l s  t o 
successfully implement programming 
education in the relevant curriculum 
framework as specified in the '3rd Edition of 
the Guidelines for Programming Education 
(the Ministry of Education, Culture, Sports, 
Science and Technology) '  revised in 
February, 2020. Particularly in the process 
of programming education at elementary 
schools, teachers themselves need to 
understand it is important for students to 
realize that programming activities rather 
than programming skills per se are useful 
for accomplishing their immediate tasks 
(their study of school subjects).

2) Programming Education in Preschool 
Teacher Training Courses
	 Although it seems to be generally 
agreed that the programming activities 
during infancy are the important first step 
for children in the AI age to get in contact 
with the digital world, there are not only 
questions about the necessity of such 
activities but also concerns about the 
adverse effects on children's eyesight. In 
terms of the 'qualities and abilities of 
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Table 1: Summary of Model Curriculum of 'Mathematics, Data Science and AI (Literacy Level)' (by Imada, 2021)

Learning 
Objectives

・�To proactively acquire fundamental knowledge for masterfully using mathematics, data 
science and AI for everyday life and work in the future digital society

・�To make a rational decision to use the acquired knowledge and skills of mathematics, data 
science and AI for human-centered design, voluntarily and confidently enjoy the benefits 
resulting from application of AI, and pass on the benefits of the application to others

Basic Concept 
for 
Implementation

1. �To focus on teaching students the 'joy' of utilizing mathematics, data science and AI, and the 
'meaning of learning' of the related skills, and to provide classes that are attractive and 
unique enough to enhance students' curiosity and interest, in a bid to create a 'synergistic 
learning environment'  which develops human resources who 'love' using mathematics, data 
science and AI, and who encourage and motivate themselves and others to proceed to the 
next learning level

2. �For implementation of this model curriculum in a university or technical school, to flexibly 
identify and select learning objectives from the options of the curriculum, and provide 
education in an organic manner, taking into consideration the educational purposes of the 
university or technical school, the characteristics of the technical field, each student's 
learning history and degree of skill, and other factors.

3. �To include in the curriculum learning of the methods to apply mathematics, data science 
and AI in the context of real life situations through application of related skills using actual 
events in society as learning materials, including exercises using data and themes on the 
real world

4. �For literacy level education, to focus on comprehensibility in giving classes.
Elements of Literacy Level Model Curriculum

・�The elements of the model curriculum are divided into  'introduction', 'basics', 'rules' and 'options', as shown 
below.

・�The learning objectives in 'introduction', 'basics' and 'rules' are positioned as core objectives, while the objectives 
in 'options' are to be separately and appropriately assigned to students depending on their learning history, 
degree of acquired skills or other factors

Introduction

1.Utilization of Data and AI in Society (Learning Objectives)
	 1-1	 Changes Occurring in Society
	 1-2	 Data Utilized in Society
	 1-3	 Domains for which Data and AI are Utilized
	 1-4	 Technologies for Data and AI Utilization
	 1-5	 Fields where Data and AI are Utilized
	 1-6	 Latest Trend for Data and AI Utilization

Basics

2.Data Literacy (Learning Objectives)
	 2-1	 Data Reading
	 2-2	 Data Explanation
	 2-3	 Data Handling

Rules
3.Focal Points for Utilization of Data and AI (Learning Objectives)
	 3-1	 Focal Points for Handling Data and AI
	 3-2	 Focal Points for Data Protection

Options

4.Options (Learning Objectives)
	 4-1	 Statistics and Basic Mathematics
	 4-2	 Basic Algorithm
	 4-3	 Data Structures and Basic Programming
	 4-4	 Time-Series Data Analysis
	 4-5	 Text Analysis
	 4-6	  Image Analysis
	 4-7	 Data Handling
	 4-8	 Practical Data Application (Learning with Teachers)
	 4-9	 Practical Data Application (Learning without Teachers)
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preschool teachers', on the other hand, it is 
also necessary to highlight the fact that 
many achievements made by preschool 
t e a c h e r s  w i t h  b a s i c  p r o g r a m m i n g 
knowledge in improving childcare services 
have been reported. 
	 It can be envisaged that, although there 
may be few opportunities to use the cutting-
edge digital equipment in the process of 
childcare, the basic skills of programming, 
which is a source of all digital services 
including AI services, help provide access to 
the digital world, thus contributing to 
childcare practice, and then to real life.
	 For the purpose of further research, we 
are currently conducting a program, as a 
proactive approach, which allows students 
on a preschool teacher training course to 
experience programming.

3) Data Science
	 The industry-government-academia 
joint study report 'Training of Professional 
Personnel for Big Data Management' issued 
b y  t h e  R e s e a r c h  O r g a n i z a t i o n  o f 
Information and Systems in 2015 said that 
'in order to realize a super smart society by 
effectively using data science and AI' in 
Japan, 'it is essential to enhance the data 
literacy of all the people who receive the 
benefits brought by professionals'.
	 In 2016, Rikkyo University included in 
its course Global Education as a minor 
subject,  and in 2018, the Center for 
Statistics and Information and other groups 
affiliated with the university introduced 
Data Science also as a minor. The theme 
'Seven Aspects to be Learned by Citizens in 
Statistics Education' proposed by Utts 

(2003), whose point of view is highly valued 
by the university, is noteworthy7). The seven 
aspects are ① the difference between 
randomized experiments and observational 
s t u d i e s  ( k n o w l e d g e  o n  s t a t i s t i c s 
confounding), ② the meaning of statistical 
significance (in case of large samples), ③ 
the meaning of insignificance (in case of 
small samples), ④ the cause of biases, ⑤ 
the meaning of accidents (accidents will 
happen), ⑥ causal direction and conditional 
probability,  and ⑦ understanding of 
dispersion, which we should note are 
important factors for design of data science 
curricula at universities. 

4) Inquiry Learning
	 The Teaching Guidelines have proposed 
for quite some time that 'inquiry learning' 
be taught as an important learning objective 
particularly in the Period for Integrated 
Study. In academic year 2022, the Period for 
Integrated Learning is introduced as a new 
subject in high school curricula. One of the 
main features of 'inquiry learning' is that 
students are required to propose a theme of 
their own choice. It is not easy for students 
to discover themes that they feel are 
necessary and important enough to continue 
studying, but significant practical cases in 
which students tackled themes such as 
global social problems and issues of social 
sustainability in the process of literacy 
learning have been steadily reported. 
	 On the other hand, the Ministry of 
Education, Culture, Sports, Science and 
Technology prepared the final report on 
'Roles of Universities as Flagship Teacher 
Training and Development Providers' 
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(issued on January 23, 2020) in response to 
the Society 5.0 age. The report points out 
that the current systems and processes of 
teacher training universities and faculties 
as well as other institutions that are 
playing important roles in the education of 
future teachers are insufficient for flexibly 
enhancing the education and training of 
teachers who can appropriately and timely 
respond to educational problems and needs 
as expected by schools, let alone for taking 
the next step of implementing pioneering 
initiatives on a trial basis, and that it is 
urgent to fully improve the learning 
processes to develop such teachers. 
	 Particularly, emphasis is placed on 
' i n d i v i d u a t i o n  o f  l e a r n i n g '  a n d 
'individualization of teaching' in 'Japanese 
school education in the Reiwa Era', and 
more and more importance is  being 
attached to 'inquiry learning' utilizing ICT 
under the GIGA School Concept. Many of 
the themes for ' inquiry learning' are 
associated with SDGs, and excellent 
relevant practical study cases have been 
reported. We are proposing 'Society 5.0 for 
SDGs' as a theme, which inevitably links 
ICT utilization under the GIGA School 
Concept to 'inquiry learning'8).
	 In teacher training courses,  this 
proposal serves the purpose of developing 
teachers who can teach children and 
students to acquire the skills for 'inquiry 
learning ' .  'Soc ie ty  5 .0  for  SDGs '  i s 
characteristically suitable as a theme for 
'inquiry learning' which is introduced as a 
new subject in teacher training curricula. 
This is because even students enrolled in 
teacher training courses are usually not 

conscious of 'glocal (global-local) problems' 
occurring in society, and there are often 
cases in which it is not until a theme is 
assigned to them in class or they are 
encouraged to pay attention to potential 
global-scale issues in their surrounding 
living environment or the local community 
(glocal issues) that they recognize the 
theme or the issues as a material for 
'inquiry learning'. Consequently, it is 
definitely necessary for the new subject of 
'inquiry learning' to be developed and 
implemented based on a curriculum using 
'Society 5.0 for SDGs' as a learning material 
that connects ICT utilization under the 
GIGA School Concept with the subject. 
	 As described above in cases 1)-4) of this 
Section, universities endeavor to develop 
original curriculum designed to enhance 
learning of required subjects in teacher 
training courses, but they are only initial 
and partial versions, and have yet to be 
general ly  accepted.  Therefore ,  i t  i s 
considered especially meaningful for 
students on teacher training courses to have 
an opportunity to experience 'inquiry 
learning' using data science and ICT in 
bas i c  curr i cu la  in  the  f i rs t  year  o f 
enrollment. 
	 We have prepared the 'AI Literacy 
Subject' Syllabus Flow Chart, the Syllabus 
Text and the Model Curriculum Table, as 
shown below in the order of the preschool 
course, the elementary school course, and 
the middle and high school course (Charts 
1-3 and Tables 2-7)
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Chart 1: Flow Chart of 'AI Literacy Subject' Syllabus (Preschool Teacher Course)

Chart 2: Flow Chart of 'AI Literacy Subject' Syllabus (Elementary School Teacher Course)

Chart 3: Flow Chart of 'AI Literacy Subject' Syllabus (Middle and High School Teacher Course)

Chart 1: Flow Chart of ‘AI Literacy Subject’ Syllabus (Preschool Teacher Course)

GIGA School Concept,
Digital Teaching Materials for 
Nursery and Childcare Facilities
(Part 1)

Society 5.0（Part 2)

Summary and Reflection 
(Part 15)

Guidance

Summary of Classes

① Utilization of Data and AI in Society (Introduction)

21st Century Skills (Part 3)

OECD Learning Framework 2030 (Part 4）

Digital Literacy, and Infants' Qualities and Abilities (Part 5)

② Data Literacy (Basic)

Authenticity, Sociality and Outcome of Information Application, Childcare
Records (Part 7)

Statistics on Childcare and Education Big Data (Part 6)

③Focal Points  for Utilization of Data and AI (Rules)

Information Protection and Handling in Childcare (Part 8)

Technical Measures for Management of Childcare 
Information (Part 9)

④ Gateway to Digital World: Programming (Option)

Computational Thinking  Inherent in Playing (Part 13)

Significance for Acquisition of Programming Skills by Preschool 
Teachers (Part 10) 

Visual Programming Language (Part 11)

Unplugged Programming (Part 12)

Domain 'Environment': Algebra and Geometry, and   
Interactions with Information (Part 14)

Chart 2: Flow Chart of ‘AI Literacy Subject’ Syllabus (Elementary School Teacher Course)

GIGA School Concept,
Digital Teaching Materials for 
School Education
(Part 1)

Society 5.0（Part 2）

Summary and Reflection 
(Part 15)

Guidance

Summary of Classes

①Utilization of Data and AI in Society (Introduction)

21st Century Skills (Part 3)

OECD Learning Framework 2030（Part 4）

Digital Literacy, and Children's Qualities and Abilities (Part 5)

② Data Literacy (Basic)

Authenticity, Sociality and Outcome of Information Application, and 
Learning History (Part 7)

Statistics on Education and Education Big Data (Part 6)

③Focal Points for Utilization of Data and AI (Rules)

Information Protection and Handling in Education (Part 8)

Technical Measures for Management of Education 
Information (Part 9)

④ Gateway to Digital World: Programming (Option)

Subject's Goals and Programming (Period for Integrated Studies) (Part 
13)

Computational Thinking (Part 10)

Subject's Goals and Programming (Mathematics) (Part 11)

Subject's Goals and Programming (Science) (Part 12)

Interactions with Information (Part 14)

Chart 3: Flow Chart of ‘AI Literacy Subject’ Syllabus (Middle and High School Teacher Course)

GIGA School Concept,
Digital Teaching Materials for 
School Education
(Part 1)

Society 5.0 (Part 2)

Summary and Reflection 
(Part 15)

Guidance

Summary of Classes

① Utilization of Data and AI in Society (Introduction)

21st Century Skills (Part 3)

OECD Learning Framework 2030 (Part 4)

Digital Literacy, and Children's Qualities and Abilities (Part 5)

②Data Literacy (Basic)

Authenticity, Sociality and Outcome of Information Application, and 
Learning History (Part 7)

Statistics on Education and Education Big Data (Part 6)

③ Focal Points for Utilization of Data and AI (Rules)

Information Protection and Handling in Education (Part 8)

Technical Measures for Management of Education 
Information (Part 9)

④ Inquiry Learning 'Society 5.0 for SDGs' (Option)

Suggestion of Current Best Answers, Hypotheses and Messages (Part 
13)

Seven Steps for Inquiry Learning (Part 10)

Setting of Themes, Questions, Goals and Plans (Part 11)

Inquiry for Questioning 'Society 5.0 for SDGs' (Part 12)

Assessment of Inquiry Learning (Part 14)
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Table 5: Literacy Level Model Curriculum in Preschool Teacher Training Course
List of Leaning Objectives in Model 

Curriculum
Classes in Preschool Teacher Training Course Consistency

Introduction

1.Utilization of Data and AI in Society

1-1 Changes Occurring in Society Part 2　Society 5.0 
Part 3　21st Century Skills

◎ 
○

1-2 Data Utilized in Society
Part 3    21st Century Skills
Part 4　OECD Learning Framework 2030
Part 6　Statistics on Childcare

○
○
▲

1-3 Domains for which Data and AI are 
Utilized

Part 1   �ICT Teaching Materials and Related Services for Nursery and
             Childcare Facilities

◎

1-4 Technologies for Data and AI 
Utilization

Part 5　�Digital Literacy, and Qualities and Abilities during Infancy
Part 6　�Application of Education Big Data
Part 7　�Authenticity and Social Outcome of Information Application

○
○
▲

1-5 Fields of Education where Data and AI 
are Utilized

Part 1   �ICT Teaching Materials and Related Services for Nursery and
             Childcare Facilities

◎

1-6 Latest Trend for Data and AI 
Utilization

Part 1   GIGA School Concept
Part 1   �ICT Teaching Materials and Related Services for Nursery and
             Childcare Facilities

○
○

Rules

2.Data Literacy

2-1 Data Reading

Part 6　Application of Statistics on Childcare
Part 6　Application of Education Big Data
Part 7　�Authenticity, Sociality and Outcome of Information Application
Part 7　Utilization of Childcare Records and Statistics

○
○
◎
○

2-2 Data Explanation

Part 6　Application of Statistics on Childcare
Part 6　Application of Education Big Data
Part 7　�Authenticity, Sociality and Outcome of Information Application
Part 7　Utilization of Childcare Records and Statistics

○
○
▲
▲

2-3 Data Handling

Part 6　Application of Statistics on Childcare
Part 6　Application of Education Big Data
Part 7　�Authenticity, Sociality and Outcome of Information Application
Part 7　Utilization of Childcare History and Statistics

○
◎
○
○

Points of 
Attention

3.Focal Points for Utilizing Data and AI

3-1 Focal Points for Handling Data and AI Part 8　Information Protection in Childcare
Part 8　Information Handling

○
○

3-2 Focal Points for Data Protection Part 9　Management of Childcare Information
Part 9　Technical Measures for Information Management

○
○

Options

4.Options ＜ Gateway to Digital World: Preschool Teachers and Programming ＞

4-1 Statistics and Basic Mathematics − −

4-2 Basic Algorithm − −

4-3 Data Structures and Basic 
Programming

Part 10　�Significance for Acquisition of Programming Skills by Preschool  
                Teachers
Part 11　Visual Programming Language
Part 12　Unplugged Programming
Part 13　Programming Thought Process Inherent in Playing
Part 14　Domain 'Environment': Algebra and Geometry, Interactions with
                Information

○

◎
○
▲
◎

4-4 Time-Series Data Analysis − −

4-5 Text Analysis − −

4-6 Image Analysis − −

4-7 Data Handling − −

4-8 Practical Data Application (Learning 
with Teachers)

− −

4-9 Practical Data Application (Learning 
without Teachers)

− −
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Table 6: Literacy Level Model Curriculum in Teacher Training Course Elementary School Teachers
List of Leaning Objectives in Model 

Curriculum
Classes in Teacher Training Course Consistency

Introduction

1.Utilization of Data and AI in Society

1-1 Changes Occurring in Society Part 2　Society 5.0
Part 3　21st Century Skills

◎
○

1-2 Data Utilized in Society
Part 3    21st Century Skills
Part 4　OECD Learning Framework 2030
Part 6　Statistics on Education

○
○
▲

1-3 Domains for which Data and AI are 
Utilized

Part 1　�Utilization of Digital Teaching Materials and ICT for School 
Education

◎

1-4 Technologies for Data and AI 
Utilization

Part 5　Digital Literacy, and Students' Qualities and Abilities 
Part 6　Application of Education Big Data
Part 7　Authenticity, Sociality and Outcome of Information Application

○
○
▲

1-5 Fields of Education where Data and AI 
are Utilized

Part 1　ICT Teaching Materials and Related Services for School Education ◎

1-6 Latest Trend for Data and AI 
Utilization

Part 1　GIGA School Concept
Part 1　�Utilization of Digital Teaching Materials and ICT for School 

Education

○
○

Basics

2.Data Literacy

2-1 Data Reading

Part 6　Application of Statistics on Education
Part 6　Application of Education Big Data
Part 7　Authenticity, Sociality and Outcome of Information Application
Part 7　Utilization of Learning History and Statistics

○
○
◎
○

2-2 Data Explanation

Part 6　Application of Statistics on Education
Part 6　Application of Education Big Data
Part 7　Authenticity, Sociality and Outcome of Information Application
Part 7　Utilization of Learning History and Statistics

○
○
▲
▲

2-3 Data Handling

Part 6　Application of Statistics on Education
Part 6　Application of Education Big Data
Part 7　Authenticity, Sociality and Outcome of Information Application
Part 7　Utilization of Learning History and Statistics

○
◎
○
○

Rules

3.Focal Points for Utilizing Data and AI

3-1 Focal Points for Handling Data and
AI

Part 8　Information Protection in Education
Part 8　Information Handling

○
○

3-2 Focal Points for Data Protection Part 9　Management of Education Information
Part 9　Technical Measures for Information Management

○
○

Options

4.Options ＜ Gateway to Digital World: Computational Thinking and Programming ＞

4-1 Statistics and Basic Mathematics − −

4-2 Basic Algorithm − −

4-3 Data Structures and Basic 
Programming

Part 10　Computational Thinking
Part 11　Subject's Goals and Programming (Mathematics)
Part 12　Subject's Goals and Programming (Science)
Part 13   Subject's Goals and Programming (Period for Integrated Studies)
Part 14　Interactions with Information

◎
〇
○
〇
〇

4-4 Time-Series Data Analysis − −

4-5 Text Analysis − −

4-6 Image Analysis − −

4-7 Data Handling − −

4-8 Practical Data Application (Learning 
with Teachers)

− −

4-9 Practical Data Application (Learning 
without Teachers)

− −

�ャーナル13.indb   56�ャーナル13.indb   56 2022/03/02   13:222022/03/02   13:22



SHONAN JOURNAL March 2022

57

Table 7: Literacy Level Model Curriculum Teacher Training Course in Middle and High School Teachers, and Nutrition Teachers
List of Leaning Objectives in Model 

Curriculum
Classes in Teacher Training Course Consistency

Introduction

1.Utilization of Data and AI in Society

1-1 Changes Occurring in Society Part 2　Society5.0
Part 3　21st Century Skills

◎
○

1-2 Data Utilized in Society
Part 3    21st Century Skills
Part 4　OECD Learning Framework 2030
Part 6　Statistics on Education

○
○
▲

1-3 Domains for which Data and AI are 
Utilized

Part 1　�Utilization of Digital Teaching Materials and ICT for School 
Education

◎

1-4 Technologies for Data and AI 
Utilization

Part 5　Digital Literacy, and Students' Qualities and Abilities
Part 6　Application of Education Big Data
Part 7　Authenticity, Sociality and Outcome of Information Application

○
○
▲

1-5 Fields of Education where Data and AI 
are Utilized

Part 1　ICT Teaching Materials and Related Services for School Education ◎

1-6 Latest Trend for Data and AI 
Utilization

Part 1　GIGA School Concept
Part 1　�Utilization of Digital Teaching Materials and ICT for School 

Education

○
○

Basics

2.Data Literacy

2-1 Data Reading

Part 6　Application of Statistics on Education
Part 6　Application of Education Big Data
Part 7　Authenticity, Sociality and Outcome of Information Application
Part 7　Utilization of Learning History and Statistics

○
○
◎
○

2-2 Data Explanation

Part 6　Application of Statistics on Education
Part 6　Application of Education Big Data
Part 7　Authenticity, Sociality and Outcome of Information Application
Part 7　Utilization of Learning History and Statistics

○
○
▲
▲

2-3 Data Handling

Part 6　Application of Statistics on Education
Part 6　Application of Education Big Data
Part 7　Authenticity, Sociality and Outcome of Information Application
Part 7　Utilization of Learning History and Statistics

○
◎
○
○

Rules

3.Focal Points for Utilizing Data and AI

3-1 Focal Points for Handling Data and AI Part 8　Information Protection in Education
Part 8　Information Handling

○
○

3-2 Focal Points for Data Protection Part 9　Management of Education Information
Part 9　Technical Measures for Information Management

○
○

Options

4.Options ＜ Inquiry Learning: Society5.0 for SDGs ＞

4-1 Statistics and Basic Mathematics − −

4-2 Basic Algorithm −

4-3 Data Structures and Basic 
Programming

− −

4-4 Time-Series Data Analysis − −

4-5 Text Analysis − −

4-6 Image Analysis − −

4-7 Data Handling − −

4-8 Practical Data Application (Learning 
with Teachers)

Part 10　Seven Steps for Inquiry Learning
Part 11　Setting of Themes, Questions, Goals and Plans
Part 12　Inquiry for Questioning 'Society 5.0 for SDGs'
Part 13　Suggestion of Answers, Hypotheses and Messages
Part 14　Assessment of Inquiry Learning

〇
〇
◎
〇
▲

4-9 Practical Data Application (Learning 
without Teachers)

− −
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3. �Consistency Verification of Learning 
Objectives in 'Theories and Methods of 
Education Using Information and 
Communication Technology' and 'AI 
Literacy Subject'

	 We have compared the attainment 
targets listed in the core teacher training 
curriculum of 'Theories and Methods of 
E d u c a t i o n  U s i n g  I n f o r m a t i o n  a n d 
Communication Technology', which is to be 
introduced as a new curriculum subject for 
students in the next academic year with the 
learning objective listed in the 'model 
curriculum' of the AI Literacy Subject in 
order to verify the consistency in learning 
content  between both subjects .  The 
verification results have been arranged and 
shown in Table 8. 
	 As a result, it has been verified that the 
'core teaching training curriculum' and the 
'model curriculum' share many common 
objectives. That is to say, it has proved 
possible to include part of 'Theories and 
Methods of Education Using Information 
and Communication Technology' in the AI 
Literacy Subject. Furthermore, it is also 
possible  for  the  learning object ives 
considered in the AI Literacy Subject to be 
reflected and implemented in 'Theories and 
Methods of Education Using Information 
and Communication Technology'.
	 Therefore, it is necessary to, take into 
account the characteristics peculiar to each 
subject and the consistencies of both, 
establish a curriculum that enables future 
teachers to  ef fectively apply ICT to 
education. For this purpose, it is also 
important to maintain so-called curriculum 

m a n a g e m e n t  i n  p l a c e ,  i n c l u d i n g 
interdisciplinary liaison and between-
subject differentiation.

4. Summary and Future Tasks

	 In this research, we have compared the 
attainment targets listed in the core teacher 
training curriculum of 'Theories and 
Methods of Education Using Information 
and Communication Technology', which is 
to be introduced as a new curriculum 
subject in the next academic year, with the 
learning objectives listed in the 'Model 
Curriculum of Mathematics, Data Science 
and AI Education Program (Literacy Level)' 
in order to verify the consistency in learning 
content between both subjects, as exhibited 
in the Table of Consistency Verification.
	 As a result, it has been confirmed that 
'Theories and Methods of Education Using 
I n f o r m a t i o n  a n d  C o m m u n i c a t i o n 
Technology', which is a 'core teaching 
training curriculum', and 'Mathematics, 
Data Science and AI Education Program 
(Literacy Level)' share many common 
learning objectives. However, regarding the 
objectives shared by both subjects, which 
will be required to be further pursued by 
teachers with a bachelor's degree, their 
degree of consistency can presumably be 
more accurately ascertained through 
ana lys i s  o f  the i r  quant i ta t i ve  and 
qualitative importance not only in the first 
university year but also in the third year 
when students start to study their major. 
	 Moreover, since 'active utilization of 
ICT' has been added as an assignment to 
the 'practical training' that students are 
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required to undertake in the senior year, 
the necessity of not only management of 
t each ing  course  curr i cu la  but  a l so 
curriculum management designed for 
'development of the ability to systematically 
utilize ICT' over a period of four years has 
been clearly identified.   
	 The important elements of teaching 
skills are 'guidance words' (explanations, 
instructions and questions). In teacher 
training courses, questions asked to make 
students think, instructions given to make 
them act,  and explanations given to 
encourage them to both think and act are 
emphasized as crucial teaching techniques9). 
It is highly recommendable to improve the 
content and methodology used to give 
classes at schools by drawing on the results 
of prior researches on such questions and 
instructions. However, in the process of 
discussion on 'the AI Literacy Subject' and 
'Theories and Methods of Education Using 
I n f o r m a t i o n  a n d  C o m m u n i c a t i o n 
Technology' in this research, a new issue 
has emerged as to whether there is much 
room for improvement of the way in which, 
among the 'guidance words', 'explanations' 
function in the context of ICT utilization. 
This issue needs to be further dealt with as 
a future task. 
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