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The Effects of Virtual Reality on Science Learning
Outcomes among Inclusive Elementary School Students
In Rural Areas

Ming-Fu Tsai% Bo-Kuan Li% Hsiao-Hui Li2
PDepartment of Special Education, National Kaohsiung Normal University
PDepartment of Maritime Information Technology, National Kaohsiung University of Science and
Technology

Abstract

Inclusive education has become a significant trend in contemporary education. Promoting
collaborative science learning activities between general education students and students with
disabilities is an important issue worth advancing. Notably, although some scholars have begun to
promote science education activities for students in special education, there is still a lack of programs
that integrate virtual reality (VR) technology into inclusive learning environments involving both
general education and resource room students at the elementary school level. Moreover, developing
scientific inquiry skills is essential for elementary school students.

This study implemented a VR-based science learning program designed for both general
education students and students with disabilities (including those with learning disabilities, autism
spectrum disorder, emotional and behavioral disorders, and mild intellectual disabilities), in
alignment with the principles of inclusive education. The program first introduced VR instructional
materials, specifically the “Fantastic Journey of the Earth” VR content from the Ministry of
Education’s Teaching Resources Platform, allowing students to explore and experience immersive
learning environments. Subsequently, students collected materials such as images of campus plants
and recorded audio explanations, which were then used to create their own campus-based VR
projects. An interactive platform was developed using Unity to support students’ VR-based inquiry
and hands-on learning.

The participants included 130 students from eight rural elementary schools in south Taiwan,
comprising 99 general education students and 31 students receiving special education services.
Students were divided into small groups of four to five members, with each group supported by a
facilitator. The program, titled the “Nature VR Technology Camp,” focused on campus plants as the
main theme and incorporated VR technology into inquiry-based science instruction. The curriculum

was designed by experienced teachers in science and special education, integrating scientific inquiry



with hands-on activities. Data were collected through questionnaires and feedback forms to analyze
the learning process and evaluate learning outcomes. Quantitative and qualitative analyses of student
feedback revealed that the VR-integrated nature-based learning activities significantly enhanced
students’ scientific knowledge, scientific inquiry skills, and scientific attitudes among both general
education and resource room students in rural elementary schools. Additionally, facilitators reported
positive outcomes in terms of resource room students’ participation and collaborative learning within

groups.

Keywords: rural areas, elementary school students, virtual reality, nature, scientific inquiry
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Supporting Twice-Exceptional Students Through
General-Special-Counseling Collaboration: From
School-Gate Confrontations to Classroom Re-
engagement

Chu-Ling Liu
Teacher, Keelung Municipal Ming Chuan Junior High School

Abstract

This practical sharing aims to explore the interprofessional collaborative support practices
provided by a team comprising general education, special education, and counseling for twice-
exceptional (2e) students. The case subject, Xiao-Jia, is a student gifted in mathematics and science.
During the initial period of enrollment, due to environmental changes and sensory overload, Xiao-
Jia frequently exhibited atypical maladaptive behaviors, including rushing toward the school gate,
avoiding teachers and peers, self-harm during emotional outbursts (banging his head against the
ground), and locking classroom doors and windows, which led to a crisis in campus learning
adaptation.

This article describes how the school system utilized the three-tier intervention model to
implement professional collaboration: At the first tier, the homeroom teacher conducted keen
observations to initially identify the underlying trait factors of the behaviors. At the second tier, the
counseling office initiated cross-departmental meetings to provide emotional support and facilitate
parent-teacher communication. At the third tier, through professional identification procedures, the
student was identified with mild Autism Spectrum Disorder (ASD) in the eighth grade, leading to
the development of an Individualized Education Program (IEP). The practical intervention
strategies included: (1) Establishing an "Emotional Safe Haven"; (2) Strength-Based Instruction; (3)
Interpersonal Social Groups; (4) Initiating a Systematic Transition Plan.

The results show that through the in-depth "General-Special-Counseling™ collaboration, the
student’s crisis behaviors were effectively translated into trait-based support, successfully
transforming adaptation difficulties into a positive transition. The practical experience provided in
this sharing is intended to serve as a reference for educators in supporting students with ASD who

possess superior talents.

Keywords: Twice-exceptional (2e), Autism Spectrum Disorder (ASD), General-Special-Counseling
Collaboration, Three-Tiered Support Model, Math and Science Giftedness
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Career Decision-Making and Personal Influencing
Factors Among Art-Gifted High School Students:
Implications for Gifted Education Practice

Ming-Fu Tsai', Chia-Yen Hsieh?
Professor, Department of Special Education, National Kaohsiung Normal University
2Associate Professor, Department of Early Childhood Education, National Pingtung University

Abstract

This study examined the career decision making processes, personal influencing factors, and
perspectives on gifted education among senior high school art gifted students in Taiwan. Drawing on
survey data from the Longitudinal Tracking Database of Gifted Education for the 2010 academic year,
the study included 419 twelfth grade students enrolled in art gifted classes. Descriptive statistics and
percentage analyses were used to examine participants’ educational choices, influencing factors,
previous gifted education experiences, and recommendations for educational improvement. The
results indicated that: (a) art gifted students demonstrated a strong orientation toward intrinsic
motivation, with personal interest serving as the primary consideration in their decision to attend a
senior high school gifted class. The percentage of art gifted students identifying personal interest was
higher than that of language gifted students. Accomplished individuals in professional fields were
also an important source of influence, reflecting a decision making structure characterized by both
intrinsic motivation and professional role models; (b) when seeking assistance with educational
decisions, art gifted students primarily relied on parents, teachers of specialized courses, and peers,
indicating a professionally oriented support system; (c) in their selection of university fields, art gifted
students were highly concentrated in arts related disciplines, accounting for 95.0% of the sample.
Approximately 92.6% continued to pursue fields related to their gifted class specialization, reflecting
a high continuity pattern of career development. In contrast, language gifted students demonstrated a
more flexible pattern of multidimensional exploration; (d) when selecting universities, art gifted
students placed particular emphasis on personal interest and campus environments and facilities,
reflecting a learning environment orientation, whereas language gifted students placed greater
emphasis on institutional prestige; (e) gifted education experiences at the elementary and junior high
school levels had an overall positive influence on the development of art gifted students, particularly
in professional knowledge and creativity, although the perceived benefits for research skills and

emotional management were comparatively limited; and (f) students most frequently identified peer
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interactions and field trips as memorable learning experiences. They also expected teachers to
demonstrate creative thinking, an understanding of individual differences, and effective
communication skills. These findings were interpreted from the perspective of ecological systems
theory. Based on the results, practical recommendations are proposed, including strengthening
individualized learning designs that support intrinsic motivation, establishing professional
mentorship and role model systems, enhancing professionally oriented curricula and career guidance,
and promoting experiential learning and peer communities. These recommendations may provide

useful guidance for the development of gifted education policy and practice.

Keywords : art-gifted students, career decision-making, gifted education, ecological systems theory,

intrinsic motivation
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A Study on the Use of Digital Technology for
Curriculum Adjustment by Junior High School Special
Education Teachers in Hsinchu Area

Pei-Lun Li', Chen-Ming Chen? , Che-En Chen®
IStudent, Department of Special Education, National Kaohsiung Normal University
%Professor, Department of Special Education, National Kaohsiung Normal University
3Student, Department of Special Education, National Kaohsiung Normal University

Abstract

Purpose & Methods This study investigates the competence of junior high school special education
teachers in Hsinchu in using digital technology for curriculum adjustment. Utilizing an ex post facto
design, a closed-ended survey was conducted with 117 valid paper questionnaires. Data were
analyzed using descriptive statistics, t-tests, and ANOVA.

Findings

High Competence: Teachers demonstrated above-average competence, with *"Content Adjustment”
scoring the highest, followed by "Process Adjustment” and "Environment Adjustment.”
Demographic Variations:

Gender & Seniority: No significant differences were found.

Age: Teachers aged 31-40 performed best, while the 51-60 group scored significantly lower,
indicating a digital divide.

Education: Teachers with Master’s degrees significantly outperformed those with Bachelor’s
degrees, particularly in "Content Adjustment.”

Conclusion

Digital integration has become a daily practice for special education teachers. However, future policy
and teacher training should focus on enhancing "Environmental Adjustment” and bridging the digital

gap among senior teachers.
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w R £ # N M SD F p n’ F i
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A Case Study of Greeting Behaviors in a Student with
Autistic Traits Using Social Stories

Shing-Hua Chung
Student, Department of Special Education, National University of Tainan

Abstract

This study investigated the effects of a Social Stories intervention on the greeting behaviors of
an elementary school student with autistic traits and documented behavioral changes throughout the
instructional process. A case study design was employed involving a second-grade student in a
general education classroom. Data were collected through an unstructured parent interview,
behavioral observations in naturalistic contexts, and instructional records generated during the
intervention. The intervention lasted six weeks, during which Social Stories were developed in
accordance with established guidelines and tailored to the student’s everyday experiences, with
instruction implemented through guided reading, questioning, role-playing, and situational prompts.
Prior to the intervention, the student demonstrated a high level of motivation to greet others but
frequently engaged in socially inappropriate behaviors, such as standing too close to others,
persistently following them, or repeatedly calling out when no response was given. During the
intervention, the student gradually demonstrated alternative greeting behaviors, including waving or
nodding, and began to attend to others’ responses in some everyday situations. Nevertheless, these
behavioral adjustments were more evident in familiar or supported contexts and were less consistent
in less structured environments. The findings suggest that Social Stories may facilitate students’
understanding of social situations and others’ responses, highlighting their potential value in

supporting social communication within inclusive educational settings.

Keywords: autism, social stories, social skills
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Development of the Figural Divergent Thinking Test

Ming-Fu Tsai%, You-Tai Cheng2
1Department of Special Education, National Kaohsiung Normal University
2Department of Special Education, Chung Yuan Christian University

Abstract

This study aimed to develop a Figural Divergent Thinking Test (FDTT) to assess the creative
potential of elementary and junior high school students and to serve as an effective tool for identifying
students with giftedness in creativity. The test adopts a visuospatial modality, emphasizing low verbal
demand and cultural fairness. It consists of two main activities: (1) Picture Completion (assessing
fluency, elaboration, and originality), and (2) Picture Modification (assessing fluency, elaboration,
flexibility, and originality). Two versions of the test were developed: the C1-2 version for first- and
second-grade elementary students, and the C3-9 version for third-grade elementary to ninth-grade
(Junior high) students. Both versions are grounded in the theoretical frameworks of divergent thinking
proposed by Guilford and creativity constructs by Torrance.

A pilot study included 84 students, while the normative sample consisted of 2,638 students from
northern, central, southern, and eastern regions nationwide. The results indicated that: (1) inter-rater
reliability coefficients ranged from .983 to 1.00, demonstrating excellent scoring consistency; (2)
test—retest reliability over a four-week interval ranged from .480 to .729, indicating acceptable
stability; (3) criterion-related validity with the Williams Creative Thinking Test ranged from .196
to .635; and (4) criterion-related validity with the Torrance Tests of Creative Thinking in the junior
high sample ranged from .615 to .641, all reaching statistical significance.

The FDTT provides educators with a practical tool to identify students with creative potential

and supports the implementation of multiple assessment approaches and educational equity.

Keywords: Creativity Assessment, Divergent Thinking, Giftedness
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The Development of a Questionnaire on Sports Equity
for Students with Special Education in Physical
Education Classes: A Study on Special Education and
Physical Education Teachers in Junior High Schools

Ching-Hsiang Chien', I-Tsun Chiang?
! Teacher, Taoyuan Municipal Tung-De Junior High School

2 Professor, Department of Special Education, National Taiwan Normal University

Abstract

The purpose of this study was to develop the "Questionnaire on Sports Equity for Students with
Special Education in Physical Education Classes" for junior high school special education teachers
and physical education teachers. Following the amendment of the Special Education Act in the
Republic of China on June 21, 2023, "Adapted Physical Education Services" were officially included
in the category of support services, highlighting the importance of sports rights and equity concepts
for special education students in physical education classes.

This study first explored the meaning and basic dimensions of sports equity for special education
students through literature analysis. Subsequently, the Modified Delphi Technique was adopted. A
panel of 8 experts and scholars from related fields was invited to form an expert group. Five rounds
of questionnaire reviews and revisions were conducted to ensure the appropriateness, stability, and
expert consensus of the questionnaire content.

The research results summarized that sports equity for special education students comprises four
core dimensions: "Environmental Equity," "Task Equity," "Equipment Equity," and "Instructor
Implementation Equity". These four dimensions further cover four sub-domains: "Availability,"
"Accessibility," "Acceptability," and "Adaptability". After five rounds of expert review and
modification, the final formal questionnaire was constructed with a total of 57 items, including 7
items for "Basic Information" and 50 items for "Sports Equity Concepts". The questionnaire
constructed in this study possesses good content validity and expert consensus. It can serve as a
measurement tool for assessing the sports equity concepts of junior high school special education and
physical education teachers in the future, and provide a reference for relevant educational
administrative units and schools to promote inclusive physical education and adapted physical

education policies.

Keywords: Sports Equity, Inclusive Physical Education, Adapted Physical Education, Delphi

Technique, Special Education Students.
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The effectiveness of applying the Kabi robot in
improving verbal and non-verbal communication skills
in children with autism.

HUANG,YI-ZHEN
National Taichung University of Education

Abstract

The purpose of this study is to explore the learning outcomes of verbal and non-verbal expression
abilities in children with autism after intervention with the Kabi robot. The study involved three
children with autism participating in teaching activities. The research method utilized participant
observation and a multiple probe across subjects design, which included baseline, intervention, and
maintenance phases. Each teaching session lasted 30-40 minutes and occurred 13 times. The results
of the study are as follows: (1) Children with autism showed a significant improvement in interaction
performance through the Kabi robot's voice and body synchronization recognition functions. (2) The
intervention with the Kabi robot significantly affected the learning outcomes of verbal and non-verbal
expression abilities in children with autism. Therefore, the study concludes that the intervention of
the Kabi robot can significantly enhance the interaction performance of children with autism and

influence their verbal and non-verbal expression abilities.

Keywords: Kabi Robot, Autism, Verbal Ability, Non-verbal Ability, Echolalia
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""Guests" in Special Education Classes? An Exploration
of Classroom Participation among Students with
Hearing Impairments and Multiple Disabilities

Meng-Jhen Jiang?, Shing-Hua Chung?, Yu-Ting Lin®, Pone-Chuan Lee?, Yu-Shiuan Chen!
IStudent, Department of Special Education, National University of Tainan
2 Professor, Department of Special Education, National University of Tainan

Abstract

This study examines the classroom participation of students with hearing impairments and
multiple disabilities in self-contained special education classes. From the perspective of “participation
positioning,” it analyzes how students gradually shape and establish their own classroom roles
through instructional interactions. Through observations of five elementary school students with
hearing impairments and multiple disabilities in classroom settings, and by interviewing teachers,
special education assistants, and parents, the study compares their communication abilities, sensory
conditions, support resources, and actual participation performance, highlighting the conditions under
which students may become either “guests” or active “participants” in the classroom. The findings
indicate that classroom participation is not determined solely by the severity of disability. Rather, it
is jointly shaped by multiple interacting factors, including sensory input conditions, accessibility of
communication tools, instructional arrangements, and support systems. When students lack effective
communication and responsive feedback, they may remain only physically present without genuine
involvement. In contrast, when clear routines, multiple means of expression, and timely interaction
and feedback are provided, students are more likely to integrate into classroom interactions and
develop stable participatory roles. The study further emphasizes that “transformation” should be
understood as a shift in students’ positions of participation rather than merely an improvement in
ability. Instead of focusing solely on remediating students’ deficits, special education classrooms
should prioritize redesigning instructional interactions and support strategies to help students

meaningfully engage in learning and find their own roles within the class.

Keywords: special education classes, hearing impairments with multiple disabilities, classroom

participation
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