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Inquiry-Based Data Science Education Practices Grounded in the Statistical Problem—Solving
(PPDAC) Cycle: From Personal Problem Identification to Value Creation
Erika Drago

Abstract

In high school education, data science serves not only to build knowledge and technical skills
but also as an inquiry-based approach through which students reinterpret social issues as their
own and create new value. This study focuses on a six—month inquiry—based data science class on
the theme of “Earthquake and Reconstruction.” Through data, students restructured social
issues as personal matters and, guided by the PPDAC (Problem—Plan—-Data—Analysis—Conclusion)
cycle, used ICT to engage in problem solving and value creation.

This paper illustrates the educational process to highlight the potential of inquiry-based data
science education at the high school level.
©Keywords: Statistical Problem—Solving (PPDAC) Cycle, Inquiry—based Learning, Data Science

Education, Personalization, Value Creation
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A Collaboration Case Between a Prefectural High School and a Non-University Research Institute’
s ICT Utilization in Inquiry—Based Learning
Kanako Yoshimine

Abstract

This paper reports on inquiry—based learning practices that utilize ICT at Y High School, an
SSH-designated school in K prefecture. The author collaborated with the school on the program for
two years, from FY2023 to FY2024, during which students developed a PowerPoint add-in and created
a manual under the theme of “Using IT to solve educational problems” with the aim of reducing
the burden on high school teachers. During the activity, the smooth collaboration between schools
using Google Drive and the improved efficiency in technical teaching using the generated Al were
beneficial. Although we concluded in the inquiry-based learning that “It is unclear whether the
project will lead to a reduction in the burden on teachers,” the activity was worthwhile in that
students acquired Self-Regulated Learning ability and the skills

necessary at the university level.
©Keywords: Inquiry-based Learning, ICT utilization, Burden on teachers
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A Practical Study on Teaching Material Development and ICT Utilization for Fostering Fundamental
Inquiry Skills in First-Year Junior High School Students
Yoshitaka Hirata

Abstract

This paper reports on a year—long classroom practice conducted with first—year junior high school
students, aimed at the step—-by—step development of inquiry—based learning skills across 30 lessons,
as well as the corresponding teaching material development. The lessons were designed to
systematically teach essential components of inquiry—based learning, such as information gathering,
question formulation, visualization of thinking, and presentation techniques. The materials were
structured to enable homeroom teachers to independently conduct the lessons. This initiative aimed
to establish a sustainable curriculum and teaching materials, which were subsequently organized
and published in booklet form for continued use within the school in subsequent years. A student
survey conducted at the end of the academic year revealed that while most students evaluated the
lessons positively, some reported difficulties in constructing meaningful questions

©Keywords: Inquiry Based Learning, Educational materials development

+ 77U KN EIOMES NI FROZIROFERE & IS OB R B 2 PRBAVIHA
— /PR 4 AL RO —HITICE B LCERIgE —
FORF R RFAREGOE S AT AW IER TARERES « UK RIS - FOLEE RN
i T BE
iz
AWFZEIE, BRZER BRI 2 B OB ORI A, &N T 0 B RIIME LT EHE W ED B ¥
CBRT DL NITHOLOERLME (BB , KUOZMLARWGEOWRERRIICIRA L Z &2 B
& LTe, /N 4 FAEASR O B2 )R, HHROSREFESMICET L REOWRY KV Fiilk &2 /547
L7, TORER, AEFIZRIT DMHEOIMEFRO BRI, FEHONE, FHik BESY, =%
U7, iEOFEERROBME, Lo BHOREOSERLMEZ BT oMiEZ b o Z L RS, &
7z, MO H L LT, BB FEICHR MA SRR, RS, BXCHE o R, 2GRS,

OF —U—F: RIEWREHE, BOWBEFEE, 770U FRE, 2EIK

An Empirical Study on Self-Initiated Observation and Non-Observation of Externalized Information:
A Case Study in Elementary School Social Studies
Kentaro Inaki, Yu Taizan, Tatsuya Horita
Abstract
To support self-regulated learning in inquiry—-based settings, this study explores students’
self-initiated observation of peer information externalized to the cloud. Through an analysis of
fourth-grade students’ reflective accounts, we elucidated the functions of this observation and
the nature of non—observation. In this case study, the findings suggest that this self-initiated
observation may serve as a supportive resource for diverse facets of self-regulated learning :
content understanding, procedural methods, motivation, monitoring, and social awareness. Non-—
observation can be a part of self-regulation, arising from factors such as task immersion or a
deliberate choice to refrain from observing peer information.
© Keywords: Inquiry-based Learning, Self-regulated Learning, Cloud Environment, Learning
Strategies
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The Influence of Mastery Check Questions and Reflection Sheets on Elementary Students’ Learning
Strategies in Self-Paced Unit Learning
Yoshiki Kanemaru, Norihiro Hidaka, Hironori Kobayashi

Abstract
This study aimed to clarify the effects of self-paced learning within a unit, utilizing
achievement check questions and reflection sheets, on students’ learning strategies. In

implementing the lesson, instructional design (ID) theory was applied using Gagné’ s Nine Events

of Instruction as a framework, enabling students to monitor their own learning progress and

understanding. As a result, it was suggested that students were able to pursue their own ways of

learning, flexibly devising and refining their learning strategies through trial and error, thereby

progressing in their studies using methods that suited them best

©Keywords: Self-Paced Unit Learning, Mastery Check Questions, Reflection Sheets, Self-Regulated
Learning, Instructional Design Theory
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Development and Evaluation of a Smart Glasses Application to Support Horizontal Writing on the
Blackboard

Shota Itagaki, Itaru Sato, Tatsuya Horita
Abstract
We developed a smart glasses application to support horizontal writing on the blackboard. When
viewing the blackboard through the display of the smart glasses, a guide line that remains
consistently horizontal is displayed based on accelerometer data. By writing along this line,
users can suppress slanting and curving in their writing. The results of the evaluation suggest
that while it is not effective for all users, it did assist users who lack the skill of horizontal
writing
©Keywords: Blackboard writing, Smart glasses, System development, Assist

s REFENFIGET A B T ) O &R O RS
f%k BHBE « IKBRFPNRESFAOER BRIk - IRBRFAARESRA5ER LT
PN

ek

AW TIE, REAFIET A MZBEA SN ER T OPIEMGICRT 5 mEFR OGO E, ]
D Qﬁk%mﬁfé&&%_,%nahfmﬁlj@FﬁV%%waéﬁ%&ﬂﬁéo5o@k%K
FTE T 245F7 (2025) 4F4A ANFORFIVFEAECIANITIHEEZIT 72, TORE, EEFITIES AR



R ERHSCEE AN CTOME ST MHFRT ) OXKREL 0D LRI, 2, BSFRTIE
MER 1) OZHREMEFICANT, #FEEROFEOHREZMREL WD EEX LN, HERT ] OXFE
LA« G RERICBET A& NS, FEICIEFROBELESLFTIETHEE LT DD, K3EIOZBRA ikt

H7ZextiiZ2 LTV e o Tz, S 5IZ, MR iR L OSSR O E &, XREGAT - Hik, ST 2804

I, MEHRIT ) OfREBERL T RN ERbholz,

OF —U—F: RPAFRLET A N, BRI, &5ERIERE

Preparation and Scores for The Common Test for University Admissions “Informatics 1”7

Chikahiko Yata, Shonosuke Yokozeki, Daigo Yamashita
Abstract
This study aims to investigate three key points: 1) the kind of instruction and preparation
provided in high schools; 2) how students studied for “Informatics I~ -a subject introduced in
the common test for university admissions; 3) to examine whether the instruction and preparation

influenced student scores on “Informatics I.” A survey was conducted with 634 first-year
university students enrolled in April 2025 at five universities. The results indicated that high
school students prepare for “Informatics I” in their third year by studying school-designated

subjects and taking supplementary lessons outside the curriculum. High schools appear to be
strengthening lecture-style instruction and preparation for the “Informatics I~ exam.
Students study “Informatics I” primarily at schools or at home, but approximately 30% of the
students did not take any ongoing measures. Furthermore, continuous preparation, preparation

time, location/method, and teaching materials were not related to scores in “Informatics 1.
©Keywords: The common test for university admissions, Informatics I, Informatics
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Analysis of the Impact of Disassembling and Reassembling Personal Computers on High School Students’
Images and Perceptions of Computers
Hodaka Kachi

Abstract

This study examined how an activity involving the disassembly and reassembly of personal computers
influenced high school students’ “concreteness of internal image,”  “sense of resistance,” and
“psychological distance” toward computers. Participants were categorized into two groups:

Condition Y “disassembly and reassembly” and Condition Z “viewing internal illustrations.”

Pre—intervention and post—intervention comparisons were conducted within and between groups.
Comparisons within the group revealed that both groups established a more concrete internal image;
however, in Condition Y, the sense of resistance and psychological distance also increased. A
significant difference in “sense of resistance” was observed in between—group comparisons using
change scores, suggesting a negative change in Condition Y. These findings indicate that while
both methods can improve the concreteness of students’ internal image of a computer, direct
exposure to its internal components may also increase their sense of resistance. Instructional
design should consider this potential effect

©Keywords: hardware, Information I, high school, resistance to personal computers
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A Case Study of Elementary School Students on Their Receptivity to Feedback from a Generative Al
Kazuki Mitsui, Shota Itagaki, Kiichiro Okubo, Kazunori Sato, Yu Taizan, Sayaka Mitsui,
Tatsuya Horita

Abstract

In this study, to examine how students perceive the feedback by the generative AI, we gave
feedback by the teacher and feedback by the generative Al to the students’ reflections on their
learning. The results suggest that the feedback by the generative Al may give the same impression
as the feedback by the teacher to the students as a whole. On the other hand, the results by
achievement group showed that the students in the higher achievement group tended to prefer the
teacher’ s feedback more than the generative AI’ s feedback, while the students in the lower
achievement group tended to prefer both the AI’ s feedback and the teacher’ s feedback equally.

The results suggest that feedback by the generative Al may be a substitute for teacher’ s feedback

depending on the situation in which it is used

©OKeywords: Generative AI, Feedback, Elementary School Student, Case Study
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An Exploratory Study on Information Moral Education Focusing on the Association Between Students’
Perceptions of Classroom Climate and Inappropriate Use of GIGA Devices

Kyohei Sakai, Yu Makita
Abstract
This study aimed to explore the association between elementary school children’ s perceptions of
classroom climate and inappropriate use of GIGA devices in the school setting. Under the GIGA
School Initiative, one-to—one device environments have been established with expectations for
promoting individualized and collaborative learning. However, concerns have also been raised
regarding off-task usage and device misuse. These issues may be related not only to individual
information ethics but also to classroom norms and collective atmosphere. A questionnaire survey
was administered to 126 fourth— to sixth—grade students, and binomial logistic regression analysis
was conducted to examine the relationship between perceived classroom climate and device-related
behaviors. The results indicated that the perception of shared classroom norms was negatively
associated with off-task device use. In addition, students’ perceptions of relationships and of
daily school activities such as lunchtime were found to be associated with certain types of



inappropriate ICT use. Although the generalizability of the present findings remains limited, the
results suggest that information moral education should be examined not only from an individual
perspective but also from a collective perspective that considers the social context of the
classroom.

©Keywords: Information Ethics, GIGA School Initiative, Classroom Climate, Classroom Management
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Practice and Evaluation of High School Mathematics with Teaching Materials That Engage Critical
Thinking in Generative Al Answers Containing Errors
Shuto Nachi, Hiroyuki Tanaka

Abstract

In this study, as a result of a high school mathematics class using teaching materials that
encouraged students to apply critical thinking to the answers of the generated Al including errors,

(1) learners became able to appropriately “judge right and wrong” and “correct errors” in
the answers of the generated AI; (2) the number of learners who recognized “response errors, ~

“personal information leakage, ” and “dependence on AI” as disadvantages of AI, and “fact
checking” and “avoidance from dependency on the generated AI” as appropriate usage practices,
increased; and (3) improvements were observed in “awareness of logical thinking, ”  “spirit of
inquiry, 7 and “objectivity, ” which are sub—factors of critical thinking attitudes

©Keywords: Generative AI, ChatGPT, Responses with errors, Critical thinking, Fact checking, High
school math
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Construction and Evaluation of a Coffee Maker Model Using Block—type Parts
Daigo Yamashita, Manaya Tanaka, Chikahiko Yata
Abstract
In Japanese junior high school technology education, the “Understanding of Existing Technology”

unit within “D. Information Technology” focuses on acquiring basic programming knowledge and
skills for future problem—solving activities. A coffee maker model has been developed and used as
teaching material, and it has been evaluated not only in terms of learning outcomes but also via
an awareness survey composed of items on “Learning activities and learning content” and



“Technology and society and daily life.” However, the survey results indicated challenges in
students’ understanding of sensor roles and basic program structures. There were also
inconsistencies in cup detection due to limited precisions of the model. To address these issues,
this study reconstructed the coffee maker model using block—type parts, suggested to be effective
for acquiring basic knowledge, and evaluated whether this approach improves reliability and
educational effectiveness. After confirming improved detection accuracy through comparative
experiments, a six—period lesson was conducted. Students’ learning progress and survey responses
were analyzed. The results showed that accurate model operation promoted learning and effectively
supported skill acquisition. However, students’ awareness of the role of technology in society
and daily life remained unchanged, indicating the need for further instructional improvements
Keywords: Technology Education, Coffee Maker Model, Programming, Block-type Parts
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Psychological Effects of Generative Al-Assisted Writing Activities on Elementary Students
Tomohiro Ogawa, Hironori Kobayashi
Abstract
This exploratory study examined how generative Al-assisted writing affects elementary students’
psychological states using a pre-post questionnaire and open—ended responses. Results showed a
significant decrease for “I consider this composition my own work” (ownership) , alongside
significant increases for “Even when using AI, I can say I wrote it myself” (ownership) and “I
made revision efforts myself” (involvement in revision) . From the responses in the open answer
section, emotion words such as “fun” and “worry” decreased, while process oriented terms like
“advice” and “understand” increased. The introduction of generative Al appears to attenuate
students’ sense of ownership over the finished text, while they position generative Al as an
advisor and continue to see themselves as the final author.
Keywords: Generative AI, Writing Instruction, Elementary Education
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The Practice of Plurilingual Learning Using Reality Composer
Masakazu Yamaoka, Tomomi Omae
Abstract
This study aimed to cultivate students’ digital literacy and enhance their interest in foreign
languages through a plurilingual learning activity incorporating Augmented Reality (AR) . A 90-
minute hands—on lesson was conducted using Apple’ s Reality Composer, involving 15 high school



students from Toyoshima High School in Osaka. Students created AR content by combining multilingual
phrases with visual elements and recorded themselves speaking in various languages. Post—lesson
survey results showed that students enjoyed the activity, became more interested in foreign
languages, and were able to acquire basic AR production skills. Furthermore, the students
demonstrated thoughtful reflections on how AR could be used in daily life and education. This
practical study suggests that integrating AR technology into plurilingual learning is both
effective and promising for broader educational implementation.

Keywords: Augmented Reality, Reality Composer, Plurilingual Learning



