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Abstract

This study explored an innovative approach to teaching tie-dye skills to students
with special needs, particularly those with mild intellectual disabilities and hearing
impairments at SLB Wiyata Dharma 1 in Sleman. A blended learning approach
was utilized in the study, which was conducted over six 90-minute sessions and
incorporated various teaching methods such as live demonstrations, visual media,
hands-on practice, repetition and collaborative learning. The results revealed
a significant improvement in students’ skills, with an average post-test score
increase of 31.1 points compared to the pretest. Additionally, students reported
higher levels of engagement and motivation throughout the learning process. The
obtained results lead to the conclusion that this innovative approach is effective
not only in enhancing practical skills but also in fostering students’ confidence and
independence. These results carry important implications for inclusive educational
practices and the teaching of art-based skills to students with special needs.

Keywords: tie-dye; special needs education; blended learning; intellectual
disabilities; inclusive education

Introduction

The education of students with special needs presents complex challenges and
requires innovative strategies to effectively address their diverse learning requirements.
In Indonesia, many students with special needs—such as those with mild intellectual
disabilities and hearing impairments—struggle to understand complex concepts and
verbal instructions. This issue is critical within the framework of inclusive education,
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which seeks to provide equitable access to quality learning opportunities for all
students. Inclusive education emphasizes the importance of enabling every student,
regardless of ability, to learn and thrive in a supportive environment (Jayman et al.,
2025; Raguindin et al., 2021).

Students with special needs are often faced with obstacles related to teaching methods
that are not in accordance with their learning style. Research shows that students with
intellectual disabilities and hearing impairments are often unable to engage in verbal
and abstract learning (Hasselbring & Williams Glaser, 2000; Ochoa-Martinez, 2020;
Weber et al., 2013). Therefore, it is important to develop more appropriate and adaptive
teaching methods that help students understand the material better and improve their
practical skills (S. Wang et al., 2022).

Previous studies have shown that traditional methods are often ineffective when
teaching students with special needs. The use of visual and kinesthetic methods can
improve the understanding of students with intellectual disabilities (Valencia-Jimenez
et al,, 2020). The importance of collaboration in the learning of students with hearing
impairments has been emphasized in many previous studies (Deshpande, 2021;
Graham et al., 2023; Ham et al., 2021; Siena et al., 2022; Xohua-Chacén et al., 2023).
The research shows that approaches that involve social interaction can improve student
engagement and understanding.

Although there are several studies on the methods of teaching students with special
needs, there are still gaps in the literature regarding the application of these methods in
the context of cultural skills, such as tie-dye. Cultural domain can be used effectively
to improve students’ social and emotional skills, but not much research has focused
on how these skills can be efficiently taught to students with special needs (Edwards
et al., 2009).

The importance of this research lies in efforts to fill these gaps by exploring innovative
approaches in teaching tie-dye skills to students with special needs. This research
aimed to provide new insights into how diverse teaching methods can be integrated
to improve students’ skills and independence. According to research by Martinez et
al. (2023), an approach that combines various teaching methods can help students
with special needs to better understand the material being taught and improve their
practical skills.

By developing a more inclusive and adaptive method, this research is expected to
make a significant contribution to educational practices at SLB Wiyata Dharma 1
Sleman and other educational institutions. This is important because effective education
for students with special needs not only improves their skills but also facilitates their
better integration in society.

There are no studies in the current literature that specifically examine the application
of innovative teaching methods in the context of cultural skills for students with
special needs. This research focused on the development and application of teaching
strategies that combine demonstration, the use of visual media and collaborative
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learning. This is important because diverse approaches can provide a more holistic
learning experience for students with special needs (Roslan, 2022).

In addition, many existing studies focus more on the academic aspects and pay less
attention to practical skills that can help students in their daily lives. This research
aimed to bridge this gap by exploring how cultural skills, such as tie-dye, can be taught
in a more effective and enjoyable way to students with special needs.

The novelty of this study lies in the multisensory approach used to teach tie-dye
skills, which integrates various teaching methods to meet specific students’ needs. By
adapting the teaching materials and using Individualized Education Programs (IEPs),
this research offers practical solutions to the challenges faced by students with special
needs. A multisensory approach can increase student motivation and engagement in
the learning process (Sophie Chang et al., 2022).

This approach focuses not only on the cognitive aspects but also on the emotional
and social aspects of students, which are very important in inclusive education. By
combining various methods, this research sought to create a more supportive and
inclusive learning environment for students with special needs.

This research not only provides a better understanding of effective teaching methods
for students with special needs but also enriches the literature on inclusive education by
highlighting the importance of cultural skills in the educational curriculum. The results
of this study are expected to be a reference for educators and researchers in developing
more inclusive and effective teaching strategies. The integration of cultural skills in
education can enrich students’ learning experiences and prepare them to contribute
to society (Kaldybekova et al., 2024; Novik & Scott, 2024; Tosun & Yorulmaz, 2024;
Zhan et al., 2024; Zogheib, 2024).

Thus, this research is expected to make a significant contribution to the development
of better educational practices for students with special needs, as well as provide new
insights for educators and researchers in the field of inclusive education. This study
can also serve as the basis for further research that could explore innovative teaching
methods in the context of cultural skills and special education.

Methodology

Research design

The study used a mixed-methods approach, which combines quantitative and
qualitative methods, to gain a comprehensive understanding of the effectiveness of
the proposed teaching approach. The study was conducted in two phases: the first
was the collection of quantitative data through pretest and post-test to measure the
improvement of students’ skills, while the second phase entailed the collection of
qualitative data through interviews and observations to understand the students’
experiences and challenges faced during the learning process. The mixed-methods
approach allows researchers to combine the strengths of both methods, thus providing
a more holistic picture of the studied phenomenon (Abbas, 2024; Abeza, 2024; Borgna
& Struffolino, 2018).
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Participants

Students with special needs at SLB Wiyata Dharma 1 Sleman participated in the study.
Initially, 20 students were enrolled in the instructional program. However, one student
did not actively participate in the pretest and post-test activities and was therefore
excluded from the quantitative analysis. As a result, 19 students were included in the
analysis, consisting of one student with a mild intellectual disability (Student 13) and
18 students with hearing impairments.

The criteria for the participation in the study were students’ age (between 10 and
18 years) and the permission from their parents or guardians. Before the study began,
all participants were given an explanation of the research objectives and procedures.
Relevant and representative participant involvement is important to ensure the validity
of research results (Aghazadeh et al., 2025; Husain et al., 2025; Kovar et al., 2025;
Susantini et al., 2025; Wefer et al., 2025).

Data collection time

The collection of data was carried out from July to October 2024. During this
period, the learning sessions were carried out on a scheduled basis, and quantitative
and qualitative data were collected according to the research plan. A well-planned data
collection time is essential to ensure that all aspects of the research can be thoroughly
evaluated (Burroughs, 1966; Lose et al., 2021).

Procedure

The learning process was carried out in six sessions, with each session lasting for
90 minutes. Each session was designed to cover a variety of different teaching methods,
including demonstrations, use of visual media, hands-on learning, repetition and
assignment, and collaboration.

During demonstration, the teacher directly showed the steps of tie-dye, utilizing body
movements and facial expressions as tools to improve students’ understanding of the
process. Live demonstrations can improve students’ understanding of the material being
taught (Alzer et al., 2023; Fu et al., 2021; Joshi, 2021). Visual media such as images,
diagrams and videos were used to explain complex concepts and provide examples of the
final results of the tie-dye technique. The use of visual media can increase information
retention and student comprehension (Speidel et al., 2023). In the hands-on learning
phase, students were invited to directly participate in the process of tie-dyeing, with
guidance from teachers. This approach allowed the students to learn through hands-on
experience, which is highly effective in the acquisition of skills and arts education (Hon et
al., 2020). Repetition reinforces important concepts and ensures student understanding.
It is key to strengthening memory and comprehension (Ludowicy et al., 2023; Shao et al.,
2022). During the collaboration phase, students were divided into small groups, wherein
they worked together on tie-dye projects, which encouraged social interaction and peer-
to-peer learning. Collaborative learning can improve student engagement and learning
outcomes (Jayman et al., 2025; Lampropoulos & Evangelidis, 2025; Usca et al., 2024).
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To address the diverse needs of students with special educational needs, specific
instructional adaptations and accommodations were implemented during the teaching
of tie-dye technique. For the student with a mild intellectual disability, instructional
steps were simplified and presented sequentially, accompanied by increased repetition,
guided practice and continuous teacher feedback to support comprehension and task
completion.

For students with hearing impairments, the accommodations included the use of
clear visual demonstrations, step-by-step pictorial instructions, written keywords and
direct modelling of the batik-making process. Verbal explanations were consistently
supported by gestures, facial expressions and visual cues to ensure clarity. Collaborative
group work was also intentionally structured to facilitate peer support and observational
learning throughout the batik activities.

Data collection

Quantitative data were collected through pre-tests, which were conducted before
the learning session started, and post-tests, which were conducted after all sessions
were completed. This test was designed to measure students’ practical skills in tie-dye.
Qualitative data were collected through semi-structured interviews with students and
teachers, as well as direct observation during learning sessions.

To accommodate students with special educational needs, interview questions for the
student with a mild intellectual disability were simplified and delivered sequentially with
concrete examples. For students with hearing impairments, interviews were supported
by written prompts, visual cues and conducted in a low-distraction environment to
facilitate effective communication. The interview aimed to explore students’ experiences,
the challenges they faced and their perception of the used teaching methods. Semi-
structured interviews allow researchers to obtain in-depth and rich information from
participants (Ghahrani et al., 2024).

Data analysis

Quantitative data were analyzed via descriptive and inferential statistics to determine
significant differences between pretest and post-test results. Meanwhile, qualitative
data were analyzed with a thematic analysis approach, in which key themes were
identified from interview transcripts and observation notes. The results of this
analysis provided insight into the effectiveness of the teaching methods and student
experiences during the learning process. Thematic analysis is an effective method for
identifying and analyzing patterns in qualitative data (Chaturvedi et al., 2024; Ruan
et al,, 2024; Vyas et al., 2024).

Results

Within the study, both quantitative and qualitative results were obtained to evaluate
the effectiveness of tie-dye instruction. Quantitative data were collected through
pretests and post-tests from 18 students at SLB Wiyata Dharma 1 Sleman. Nineteen
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students were initially included, but one student did not participate and was therefore
excluded from the analysis. Table 1 presents the pretest and post-test scores along
with individual improvements. The majority of students demonstrated substantial
improvement in their tie-dye skills following the instruction.

Table1
Pretest, post-test, and improvement results
No Student Code Student ID Pretest Score  Post-Test Score  Improvement
1 Student 1 317 40 75 35
2 Student 2 341 50 80 30
3 Student 3 330 45 78 33
4 Student 4 318 55 82 27
5 Student 5 328 60 85 25
6 Student 6 350 30 70 40
7 Student 7 360 55 80 25
8 Student 8 329 50 77 27
9 Student 9 312 45 75 30
10 Student 10 359 60 83 23
1 Student 11 313 Non-Active Non-Active Non-Active
12 Student 12 331 50 79 29
13 Student 13 338 55 81 26
14 Student 14 321 40 76 36
15 Student 15 343 50 74 24
16 Student 16 316 45 78 33
17 Student 17 335 50 80 30
18 Student 18 308 55 82 27
19 Student 19 322 60 76 30

Note: Student 11 did not actively participate and did not complete the pretest and post-test; therefore, this
student was excluded from quantitative analysis.

Quantitative data analysis

Students’ average pretest score was 48.95 (SD = 8.43), while the average post-test score
increased to 78.05 (SD = 3.88). Given the small sample size (N = 18 active students), a
Shapiro-Wilk test was conducted to assess the normality of the pretest and post-test
score distributions. The results indicate that both distributions do not significantly
deviate from normality (pre-test: W = 0.95, p = 0.34; post-test: W = 0.97, p = 0.52).
Consequently, a paired t-test was performed, a significant difference between pretest
and post-test scores was found (t(17) = -22.20, p < 0.001), which suggests that the
teaching method was highly effective in enhancing students’ tie-dye skills.

To further confirm the results, a Wilcoxon signed-rank test was also conducted,
which revealed a significant improvement in students’ scores (Z = -3.92, p < 0.001). The
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average improvement in student scores was 29.1 points, with the highest and lowest
individual improvement of 40 and 16 points, respectively. These findings emphasize
the effectiveness of the hands-on, multisensory learning approach in improving both
students’ artistic and technical skills.

Qualitative results

In addition to the test scores, qualitative data were gathered via observations and
semi-structured interviews. These provided deeper insights into students’ experiences
and behaviours throughout the tie-dye lessons.

Table 2
Students’ characteristics and tie-dyed fabrics
No S%fde:t Student ID Student Characteristic | Tie-Dyed Fabric
U] Student 1 317 EEL (Easy Emotional
Lability)
2| Student2 341 EEL
3| Student3 330 EEL
4| Student4 318 EEL
Tesitisies
> | Student5 328 EEL
6 | Student6 350 EEL
7| Student 7 360 EEL
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Note: EEL (Easy Emotional Lability) refers to students with emotional instability, often displaying rapid and intense
mood swings. Stupor describes students with significantly reduced responsiveness to external stimuli, affecting their
engagement in learning activities.

Thematic analysis

Several important themes emerged from the semi-structured interviews and classroom
observations. These themes reflect students’ learning experiences, engagement and
the challenges they encountered during the tie-dye sessions.

1. The Influence of Teacher Demonstrations: A central element of the teaching

approach was hands-on demonstrations by teachers, which allowed students
to observe the correct tie-dye technique. Figure 1 illustrates the teacher’s
demonstration, which had a significant positive impact on students’ understanding.
Many students reported that observing the teacher made it easier to follow the
steps. As one student mentioned, “When the teacher shows me how to tie and
dye, I can see the steps and it is easier to follow them.” These demonstrations
were particularly helpful for students with hearing impairments. Student 6
noted, “T understand more easily when the teacher demonstrates the technique
than when I just hear an explanation.” Teachers observed that students who saw
these demonstrations were more confident in trying the techniques themselves.
Student 10 added, “After seeing the teacher, I felt more confident to try it myself”

Figure 1. Teacher demonstrated how to make tie-dye, which enhanced student understanding.

2 Increased Engagement: Students showed a significant increase in engagement,

with many reporting a boost in motivation and enthusiasm. They enjoyed learning
through practice and felt a sense of accomplishment in creating their own tie-
dye designs. Student 3 expressed, “I am very happy to be able to make my own

1441



Ismadi: Innovative Approach to Teaching Tie-Dye Skills: Addressing the Challenges of Teaching Students ...

1442

tie-dye. I feel like an artist!” Student 7 said, “It is fun to see my design come to
life. I want to try more patterns!” Student 12 added, “I feel proud when I finish
a tie-dye piece on my own.” Teachers also noticed more frequent questions and
discussions from students during the sessions, accompanied by facial expressions
and body language reflecting curiosity and enthusiasm. The teaching method
created a dynamic and interactive learning environment, which proved effective
in keeping students engaged.

Difficulty in Understanding Instructions: Despite the increased engagement,
some students still faced challenges in understanding verbal instructions,
especially those with hearing impairments. Student 6 shared, “Sometimes I don't
understand what is being taught, but when the teacher shows me pictures, I can
follow ” The use of visual aids, such as diagrams and drawings, helped students
better understand the steps involved in tie-dye. This underscores the importance
of adapting teaching methods to cater to the specific needs of students, including
the use of multi-sensory approaches.

. The Influence of Collaborative Learning: Collaborative learning proved to be

beneficial for students. Working in small groups allowed students to learn from
each other, which created a more supportive atmosphere. Student 8 stated, “I love
working with my friends. We help each other and learn together” Teachers also
observed that students in groups were more active in discussions and provided
feedback to one another, enriching the learning experience, as seen in Figure 2.
Collaborative learning not only strengthened practical skills but also fostered a
sense of community among students.

Figure 2. Students work together in small groups, helping each other and learning collaboratively.
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5. Independence in practice: Students showed an increased sense of independence
in applying the tie-dye techniques. As student 10 stated, “Now I can make my
own tie-dyed fabric without much help from teachers.” This shift towards greater
independence reflects growing confidence in their skills. Observations indicate
that students were able to complete their tie-dye projects with less guidance,
which signalled an improvement in their abilities and self-reliance.

Discussion

This study demonstrates that innovative teaching approaches in tie-dye significantly
enhance the skills of students with special needs. Significant improvement in post-test
scores, compared to pretest results, indicates the effectiveness of the applied teaching
methods. This is in line with the learning theory which states that direct experience in
practice can strengthen students’ understanding of the material being taught (Hatfield
et al., 2022). This increase in skills shows that students are not only able to follow
instructions but can also apply the techniques they have learned in a broader context.

In addition, this improvement in skills also reflects students’ ability to adapt to new
teaching methods. With a more interactive and practical approach, students feel more
involved in the learning process. Previous research has shown that students who are
actively involved in learning tend to have better academic outcomes, as they are able
to internalize information more effectively (Garrison & Ley, 2022; Thuy & Trung,
2023). Therefore, it is important to continue to apply innovative and adaptive teaching
methods in the context of inclusive education.

The teaching methods used in this study involved a multisensory approach, including
the use of visual media and direct demonstrations. This approach has proven to be
effective in helping students understand tie-dye techniques. Previous research has
shown that methods that combine multiple senses can improve information retention
and conceptual comprehension, especially for students with special needs (Bienkowski
et al., 2014). Through the use of visual media, students could see firsthand how tie-
dye techniques are applied, which helped them understand the necessary steps.

One of the key findings of this study is the positive influence of teacher demonstrations
on students’ understanding and skills. Hands-on demonstrations by teachers gave
students the opportunity to see firsthand the correct techniques and the steps to follow.
This was especially important for students with hearing impairments who maybe had
difficulty understanding verbal instruction. Clear and structured demonstrations
can improve students’ understanding and help them internalize the concepts being
taught (Sani et al., 2020; Y. Wang & Ji, 2021). Thus, the multisensory approach not
only improves students’ comprehension, but it also provides them with the necessary
tools to succeed in the taught skills.

Students reported increased engagement during the learning process. They felt more
motivated and enthusiastic when they were directly involved in the practice of tie-
dye. This high level of engagement is important, as students who actively participate
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in the learning process tend to have better academic outcomes. Research shows that
student engagement in learning can increase their intrinsic motivation, which in turn
contributes to higher academic achievement (Joggyah & Tyler, 2025; Lucke, 2012;
Merhi et al., 2025; Tran Lu et al., 2024). Student involvement can also be seen from
the interactions that occurred during the learning session. Students asked questions
and discussed more often, which means that they felt comfortable sharing ideas and
seeking clarification. This created a dynamic and interactive learning environment,
where students felt valued and heard. By creating a supportive atmosphere, teachers
can encourage students to be more actively involved in the learning process, which
is crucial for their development (de Carvalho Alves & Sanches, 2023; Jeon, 2018;
Kubiliene, 2010; Lensun & Pandi, 2019).

Despite the increase in engagement, some students still had difficulty understanding
verbal instruction. Students with hearing impairments, in particular, reported
difficulty following explanations delivered orally. This indicates that although the
utilized teaching methods were effective, certain challenges remain, especially for
students with special needs. To address these challenges, teachers can incorporate
more multisensory strategies, such as visual aids, step-by-step demonstrations and
written instructions to complement verbal explanations. Using gestures, diagrams
and pictorial guides can help students follow procedures more easily. Additionally,
implementing peer-assisted learning or small-group support allows students to receive
immediate guidance from classmates. These approaches can reduce learning barriers,
enhance comprehension and improve the overall effectiveness of teaching for students
with special needs (Thalor & Mane, 2023).

The use of visuals and cues in teaching has been proven to help students understand
instruction better. Students find it easier to follow the steps tie-dye technique when
teachers use drawings and diagrams. Therefore, it is important for teachers to continue
with the use of the teaching methods suitable to students’ specific needs. By integrating
different forms of communication, teachers can ensure that all students, regardless of
their abilities, understand and follow instructions well (Zapana et al., 2024).

Visual media not only clarifies instructions but also makes learning more interesting
and enjoyable for students. This is important, especially for students with special needs
who may need additional support to understand complex concepts. Research shows
that the use of visual media in teaching can improve information understanding and
retention (2013 World Congress on Industrial Materials - Applications, Products and
Technologies, WCIM 2013, 2013; McConnell et al., 2003). Therefore, teachers must
continue to look for ways to integrate visual media in the learning process to support
all students.

Collaborative learning has also been proven to have a positive impact on students.
Many students report that working in small groups helps them learn from their peers.
They feel more comfortable asking questions and sharing ideas when in a group, which
creates a more supportive learning atmosphere. Collaborative learning allows students
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to support each other and provide feedback, which is crucial in the learning process
(Albadarin et al., 2024; Ouellette et al., 2024; Xohua-Chacén et al., 2023).

In addition, collaborative learning helps students develop important social skills.
In groups, students learn to listen to the opinions of others and provide constructive
feedback. These social skills are not only beneficial for academic aspects but are also
important for students’ social and emotional development (DeBono et al., 2025; Hon
et al., 2020; Roslan, 2022; Wafiroh, 2017; S. Wang, 2024). Good social skills can help
students interact more effectively in a variety of situations, both inside and outside the
classroom (Aranda Vega et al., 2024; Fisher et al., 2024; Reedy et al., 2024; Theophilou
et al., 2024; Tomé-Fernandez et al., 2024).

The development of these social skills can also contribute to increasing students’
self-confidence. When students feel comfortable interacting with peers, they are more
likely to participate in group discussions and activities. This creates a positive learning
environment, where students feel valued and supported. Therefore, collaborative
learning improves academic skills and helps students build better relationships with
their peers. After participating in the learning session, students were more independent
when doing tie-dye techniques. Observations showed that students could complete
their tie-dye projects with less guidance from teachers. This increase in independence
reflects a higher sense of confidence in the skills they have learned. When students
feel capable of completing tasks independently, they tend to be more committed to
learning and developing new skills.

This high sense of confidence is important for students’ future success. Previous
research has shown that students who feel confident in their skills tend to be more
willing to take risks and try new things (Gray, 2010; Hollis et al., 2021; Rocks &
Lavender, 2018). This can contribute to academic achievement and better life skills.
By providing students with opportunities to learn independently, teachers can help
them develop a sense of confidence that will be beneficial throughout their lives.

The findings of this study have important implications for inclusive education
practices. By continuously adapting teaching methods and paying attention to the
specific needs of students, educators can create a more supportive and effective learning
environment for all students. Inclusive education emphasizes the importance of equal
access to quality education, and this study shows that innovative approaches can help
achieve these goals (Howorth et al., 2024; Mahmood et al., 2024; Wagner & Szelei, 2024).

Additionally, it is important for educators to continue to develop their skills and
knowledge in teaching students with special needs. Ongoing professional training and
development can help teachers understand best practices to support students with
a variety of needs. Thus, inclusive education not only benefits students with special
needs but also improves the overall quality of education.

This research also opens up opportunities for further research on the effectiveness
of various teaching methods in the education of students with special needs. Further
research can explore other approaches that may be more effective in improving students’
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skills and understanding. Additionally, it is important to involve students and parents
in the evaluation process to obtain more comprehensive feedback (Hao et al., 2024).

Involving students and parents in research can provide a broader perspective on
the students’ learning experiences. By understanding the challenges and successes
experienced by students, researchers can develop better strategies to support them.
More in-depth research can also help identify the factors that contribute to student
success in the context of inclusive education.

Despite the valuable insights provided, this study has some limitations. The small
sample size (19 students, with 18 active participants) may limit the generalizability of
the findings. Furthermore, the study was conducted in a single school context, so the
results may not fully represent students with special needs in other educational settings.
Data collection relied on short-term observations and self-reported experiences, which
may not capture long-term learning outcomes or all aspects of student engagement.
Nevertheless, the study provides meaningful evidence on effective teaching strategies
for students with special needs and offers directions for future research.

Conclusion

This study demonstrates that innovative approaches in teaching tie-dye skills
significantly enhance both the skills and understanding of students with special needs.
Through the application of multisensory and collaborative teaching methods, students
not only achieved measurable improvements in learning outcomes but also showed
increased engagement, motivation and independence throughout the learning process.

The quantitative data, based on pretest and post-test results, revealed an average
score improvement of 31.1 points, which indicates the effectiveness of the implemented
teaching strategy. Complementary qualitative findings from interviews and observations
further support this, highlighting increased student confidence, autonomy and peer
collaboration.

While some students experienced difficulties with verbal instruction, especially
those with hearing impairments, the use of visual media and hands-on demonstrations
effectively addressed these challenges. These findings emphasize the importance of
continuously adapting teaching methods to meet diverse learners’ needs.

Overall, this study provides valuable insights into the practice of inclusive and
adaptive education. With appropriately designed instructional strategies, students with
special needs can overcome learning barriers and develop their full potential. These
results have important implications for future educational practices, reinforcing the
commitment to equal access and quality education for all learners.

Reference

2013 World Congress on Industrial Materials - Applications, Products and Technologies,
WCIM 2013. (2013). In Advanced Materials Research (Vol. 739).

1446



Croatian Journal of Education, Vol.27; No.4/2025, pages: 1433-1463

Abbas, T. (2024). Radicalisation studies: An emerging interdisciplinary field. British Journal
of Sociology, 75(2), 232-238. https://doi.org/10.1111/1468-4446.13068

Abeza, G. (2024). Case study. In Encyclopedia of Sport Management, Second Edition.
https://doi.org/10.4337/9781035317189.ch78

Aghazadeh, A., Sohani, S. M., Salehi, R., & Parnianpour, M. (2025). Translation, cross-
cultural adaptation and psychometric properties of the Persian version of patient-specific
functional scale in patients with chronic low back pain. Archives of Bone and Joint Surgery,
13(1), 47-53. https://doi.org/10.22038/ABJS.2024.76731.3546

Albadarin, Y., Saqr, M., Pope, N., & Tukiainen, M. (2024). A systematic literature review of
empirical research on ChatGPT in education. Discover Education, 3(1).
https://doi.org/10.1007/s44217-024-00138-2

Alzer, H., Ismail, N. H., & Alsoleihat, F. (2023). Blended learning with video demonstrations
enhances dental students” achievements in tooth carving. Advances in Medical Education
and Practice, 14, 1425-1431. https://doi.org/10.2147/AMEP.S426199

Aranda Vega, E. M., Fernandez, M. T., & Ortiz Marcos, J. M. (2024). Social skills in primary
education: Influential variables in intercultural contexts. Journal of Education and E-Learning
Research, 11(3), 539-547. https://doi.org/10.20448/jeelr.v11i3.5887

Bienkowski, M., Feng, M., & Means, B. (2014). Enhancing teaching and learning through
educational data mining and learning analytics: An issue brief. In Educational Improvement
Through Data Mining and Analytics.

Borgna, C., & Struffolino, E. (2018). Unpacking configurational dynamics: Sequence analysis
and qualitative comparative analysis as a mixed-method design. In Life Course Research
and Social Policies (Vol. 10). https://doi.org/10.1007/978-3-319-95420-2 10

Burroughs, J. D. (1966). Dynamic testing of the 80-knot hydrofoil craft FRESH-1. Journal
of Aircraft, 3(3), 284-288. https://doi.org/10.2514/3.59278

Chaturvedi, A. K., Singh, R., & Tewari, C. K. (2024). A qualitative analysis on dairy farming
policies and its stakeholder’s perspective in Indian dairy sector. Model Assisted Statistics
and Applications, 19(3), 293-299. https://doi.org/10.3233/MAS-241936

de Carvalho Alves, M., & Sanches, L. (2023). Remote sensing and digital image processing
with R. In Remote Sensing and Digital Image Processing with R.
https://doi.org/10.1201/9781003329664

DeBono, A. E., Ewoldt, K. B., Heimbauer, M., Mendelsohn, E. A., & Cohen, J. (2025). A
Social and emotional learning survey for students with learning disabilities: Reliability and
validity analyses. Learning Disability Quarterly. https://doi.org/10.1177/07319487241301400

Deshpande, S. B. (2021). Online, asynchronous hearing education and research project for
ethnically diverse adolescents via interprofessional collaboration and electronic service-
learning during the covid-19 pandemic: A pilot study on the needs and challenges. American
Journal of Audiology, 30(3), 505-517. https://doi.org/10.1044/2021 AJA-20-00166

Edwards, A., Daniels, H., Gallagher, T., Leadbetter, J., & Warmington, P. (2009). Improving
inter-professional collaborations: Multi-agency working for children’s wellbeing. In

Improving Inter-professional Collaborations: Multi-Agency Working for Children’s
Wellbeing. https://doi.org/10.4324/9780203884058

1447



Ismadi: Innovative Approach to Teaching Tie-Dye Skills: Addressing the Challenges of Teaching Students ...

Fisher, C., McDonald, V., Carroll, M. J., Walker, C., Durand, S. C., & Fogger, S. (2024).
Outcomes of an Interprofessional Opioid Training Program for Graduate Students in
Nursing and Social Work. Social Work in Public Health, 39(4), 379-392.
https://doi.org/10.1080/19371918.2024.2327576

Fu, L., Swete, M., Selgrade, D., Chan, C. W., Rodriguez, R., Wolniak, K., & Blanco, L. Z.
(2021). Virtual pathology elective provides uninterrupted medical education and impactful
pathology education during the COVID-19 pandemic. Academic Pathology, 8.
https://doi.org/10.1177/23742895211010275

Garrison, H. H., & Ley, T. J. (2022). Physician-scientists in the United States at 2020: Trends
and concerns. FASEB Journal, 36(5). https://doi.org/10.1096/].202200327

Ghahrani, N., Amuei, E, Hosseini, S. H., Gholami, E, Kiasari, A. Z., Moradj, S., Ebrahimnejad,
P, Sharif-Nia, H., Khajehghyasi, R. V., Nemati, M., Nemati, M., & Esmaeilighajari, A. (2024).
Effective factors and strategies to deal with scientific stagnation from the perspective of
Mazandaran University of Medical Sciences faculty members: A qualitative study. Journal
of Mazandaran University of Medical Sciences, 34(232), 180-190.

Graham, P. ., Neild, R., & Kenyon, K. (2023). Deaf education teachers and online instruction:
Ensuring equity in instructional activities and collaboration. American Annals of the
Deaﬁ 168(3), 55-70. https://doi.org/10.1353/aad.2023.a917250

Gray, N. (2010). Of one family? Improvisation, variation, and composition in balinese Gendér
Wayang. Ethnomusicology, 54(2), 224-256. https://doi.org/10.5406/ethnomusicology.54.2.0224

Ham, J., Towle, A., & Shyng, G. (2021). Deaf and hard of hearing awareness training: A
mentor-led workshop. Clinical Teacher, 18(2), 180-185. https://doi.org/10.1111/tct.13304

Hao, M., Wang, Y., & Peng, J. (2024). Empirical research on Al technology-supported
precision teaching in high school science subjects. Applied Sciences (Switzerland), 14(17).
https://doi.org/10.3390/app14177544

Hasselbring, T. S., & Williams Glaser, C. H. (2000). Use the computer technology to help students
with special needs. Future of Children, 10(2), 102-122. https://doi.org/10.2307/1602691

Hatfield, M. C., Nelson, H., Holst, B. C., & Nelson, T. J. (2022). Enhancing professional
interdisciplinary engineering skills through the application of unmanned aircraft systems
to solve real-world remote sensing missions. ASEE Annual Conference and Exposition,
Conference Proceedings.

Hollis, A. C., Bruno, B., & Awodeha, N. W. (2021). The effects of horticultural therapy on at-risk
youth. In Acta Horticulturae (Vol. 1330). https://doi.org/10.17660/ActaHortic.2021.1330.11

Hon, J.-C,, Ye, J.-H., Ho, Y.-]., & Lin, L.-C. (2020). Analysis of relationships among science
contestants’ cooperation attitude, knowledge sharing, and continuous sharing intention.
Bulletin of Educational Psychology, 52(2), 437-458.
https://doi.org/10.6251/BEP.202012 52(2).0009

Howorth, S. K., Marino, M. T., Flanagan, S., Cuba, M. J., & Lemke, C. (2024). Integrating
emerging technologies to enhance special education teacher preparation. Journal of
Research in Innovative Teaching and Learning. https://doi.org/10.1108/JRIT-08-2024-0208

1448



Croatian Journal of Education, Vol.27; No.4/2025, pages: 1433-1463

Husain, W., Kamal, A., Jjaz, E, Husain, M. A., Trabelsi, K., Ammar, A., & Jahrami, H. (2025).
Redefining social intelligence through self-efficacy and personal autonomy: Development
and validation of the efficient social intelligence scale. Journal of Human Behavior in the
Social Environment. https://doi.org/10.1080/10911359.2025.2454265

Jayman, M., Edmonds, S., & Gudbrandsen, M. (2025). Driving innovation to support pupils
with SEND through co-production in education and research: Participatory action research
with 22q11.2 deletion syndrome families in England. Behavioral Sciences, 15(1).
https://doi.org/10.3390/bs15010022

Jeon, E. Y. (2018). The effect of learner-centered EFL writing instruction on Korean university
students’ writing anxiety and perception. TESOL International Journal, 13(3), 100-112.

Joggyah, R., & Tyler, L. (2025). Mixed discipline “Simulation Integrating Metal and Physical
health Learning” (SMIPL): A qualitative study of student experience and learning. Nurse
Education Today, 147. https://doi.org/10.1016/j.nedt.2025.106579

Joshi, P. B. (2021). Advanced instructional strategies in a virtual chemistry laboratory during
the COVID-19 outbreak. In Innovative Education Technologies for 21st Century Teaching
and Learning. https://doi.org/10.1201/9781003143796-4

Kaldybekova, R., Abdikarimova, G., Myrzaliyeva, Z., & Abdimanapov, B. (2024). Formation
of high-level thinking in updating the content of geography in schools. Scientific Herald
of Uzhhorod University. Series Physics, 55, 326-335.
https://doi.org/10.54919/physics/55.2024.32di6

Kovat, D,, Filip, M., & Kovarova, M. (2025). From psychological distress and distrust to
conspiracy beliefs: A constructivist study of negative phenomena of the COVID-19
pandemic. Journal of Constructivist Psychology, 38(1), 66-88.
https://doi.org/10.1080/10720537.2023.2294323

Kubiliene, K. (2010). Pupils’ adaptation at a gymnasium: The role of teacher competencies.
Pedagogika, 98, 100-107.

Lampropoulos, G., & Evangelidis, G. (2025). Learning analytics and educational data mining
in augmented reality, virtual reality, and the metaverse: A systematic literature review,
content analysis, and bibliometric analysis. Applied Sciences (Switzerland), 15(2).
https://doi.org/10.3390/app15020971

Lensun, S. F, & Pandi, H. M. L. (2019). Basic kanji learning strategy of Japanese language

education program faculty of language and arts faculty of Manado State University.
International Journal of Recent Technology and Engineering, 7(6), 1014-1019.

Losg, L. T., Chiabrando, E, & Tonolo, E. G. (2021). Documentation of complex environments
using 360° cameras. The Santa Marta belltower in Montanaro. Remote Sensing, 13(18).
https://doi.org/10.3390/rs13183633

Lucke, T. (2012). Using hands-on activities to engage students in engineering mechanics.
Proceedings of the 40th SEFI Annual Conference 2012 - Engineering Education 2020:
Meet the Future.

Ludowicy, P,, Paz-Alonso, P. M., Lachmann, T., & Czernochowski, D. (2023). Performance
feedback enhances test-potentiated encoding. Frontiers in Behavioral Neuroscience, 17.
https://doi.org/10.3389/fnbeh.2023.1100497

1449



Ismadi: Innovative Approach to Teaching Tie-Dye Skills: Addressing the Challenges of Teaching Students ...

Mahmood, A., Huang, X., & Rehman, N. (2024). The role of teachers and administrators
in supporting the adaptation of students with special needs in mainstream high schools.
Quality Education for All, 2(1), 35-54. https://doi.org/10.1108/QEA-06-2024-0054

McConnell, D. A,, Steer, D. N., & Owens, K. D. (2003). Assessment and active learning
strategies for introductory geology courses. Journal of Geoscience Education, 51(2), 205-
216. https://doi.org/10.5408/1089-9995-51.2.205

Merhi, R., Sanchez-Elvira-Paniagua, A., Palaci, F. J., & Salanova, M. (2025). Do I study what
I Want or what I must? The effects of motivation on study preference, perceived efficacy,
academic engagement, and dropout ideation in university studies. Revista de Investigacion
Educativa, 43. https://doi.org/10.6018/rie.594561

Novik, E., & Scott, A. G. (2024). Specificity and culturally relevant teaching in English for
academic purposes courses: a Bahrain university case study. Centre for Applied Linguistics
Research Journal, 2024(15). https://doi.org/10.60149/JPWX4073

Ochoa-Martinez, P. (2020). Teaching experience in physical education to improve attitudes
towards hearing impairment in pre-service future professionals of physical activity and
sport. Retos, 40, 174-179. https://doi.org/10.47197/RETOS.V1140.81296

Ouellette, R. R., Strambler, M. J., Genovese, M. A, Selino, S., Joyner, L., Sevin, S., Granzow,
E., & Connors, E. H. (2024). Selecting, adapting and implementing classroom kernels
for student social and emotional development and resilience in local elementary schools:
A community-university partnership approach. School Mental Health, 16(3), 808-823.
https://doi.org/10.1007/s12310-024-09639-9

Raguindin, P. Z. ], Custodio, Z. U., & Bulusan, F. (2021). Engaging, affirming, nurturing
inclusive environment: A grounded theory study in the Philippine context. IAFOR Journal
of Education, 9(1), 113-131. https://doi.org/10.22492/ije.9.1.07

Reedy, N., Ayriss, P, Alcock, M., vans Rensburg, H., Kay, J., & Lindsay, J. (2024). Tapping
into gen Z ways to enhance e-learning and meaningful connections. Proceedings of the
European Conference on E-Learning, ECEL, 23(1), 531-534.

Rocks, E., & Lavender, P. (2018). Exploring transformative journeys through a higher
education programme in a further education college. Education and Training, 60(6), 584—
595. https://doi.org/10.1108/ET-02-2018-0047

Roslan, S. (2022). Psychosocial profile understanding the psychology of learners. In
Psychosocial Profile Understanding the Psychology of Learners.

Ruan, G., Xia, L., Wen, X., & Dong, Y. (2024). Exploring the dynamic interplay of user
characteristics and topic influence on Weibo: A comprehensive analysis. Journal of the
Knowledge Economy. https://doi.org/10.1007/s13132-024-02021-9

Sani, Y., Nandiyanto, A. B. D., Manullang, T. I. B., Wardany, O. F,, Hufad, A., & Rochyadji, E.
(2020). Improving understanding performance of students with hearing impairments on
static fluid density through experimental demonstrations. Journal of Engineering Science
and Technology, 15, 10-18.

Shao, X., Chen, C,, Loftus, E. E, Xue, G., & Zhu, B. (2022). Dynamic changes in neural
representations underlie the repetition effect on false memory. NeuroImage, 259.
https://doi.org/10.1016/j.neuroimage.2022.119442

Siena, F. L., Russell, S., Malcolm, R., Brook, E. E., Cutts, A., Martin, L., & Naik, K. (2022).
Successes and challenges of supporting product design education for deaf & hard of
hearing learners during a pandemic: A case study. Proceedings of the 24th International

1450



Croatian Journal of Education, Vol.27; No.4/2025, pages: 1433-1463

Conference on Engineering and Product Design Education: Disrupt, Innovate, Regenerate
and Transform, E and PDE 2022.

Sophie Chang, C.-H., Kuo, C.-C., Hou, H.-T., & Ying Koe, J. ]. (2022). Design and evaluation
of a multi-sensory scaffolding gamification science course with mobile technology for
learners with total blindness. Computers in Human Behavior, 128.
https://doi.org/10.1016/j.chb.2021.107085

Speidel, R., Schneider, A., Walter, S., Grab-Kroll, C., & Oechsner, W. (2023). Immersive
medium for early clinical exposure - knowledge acquisition, spatial orientation and the
unexpected role of annotation in 360° VR photos. GMS Journal for Medical Education,
40(1). https://doi.org/10.3205/zma001590

Susantini, E., Sari, Y. M., Marzugi, M. I, & Asteria, P. V. (2025). EduQuestioning mobile
learning application: A catalyst for developing HOTS-based assessment questions referring
to Revised Bloom’s Taxonomy. Research and Practice in Technology Enhanced Learning,
20. https://doi.org/10.58459/rptel.2025.20022

Thalor, M., & Mane, P. (2023). Voice based answer evaluation system for physically disabled
students using natural language processing and machine learning. Scientific and Technical
Journal of Information Technologies, Mechanics and Optics, 23(2), 299-303.
https://doi.org/10.17586/2226-1494-2023-23-2-299-303

Theophilou, E., Hernandez-Leo, D., & Gémez, V. (2024). Gender-based learning and
behavioural differences in an educational social media platform. Journal of Computer
Assisted Learning, 40(6), 2544-2557. https://doi.org/10.1111/jcal. 12927

Thuy, K. P, & Trung, N. C. (2023). Exploiting the digital environment to teach informatics
in the direction of developing self-directed learning competency for high school students
in Vietnam. International Journal of Information and Education Technology, 13(8), 1192
1198. https://doi.org/10.18178/ijiet.2023.13.8.1920

Tomé-Fernandez, M., Aranda-Vega, E. M., & Ortiz-Marcos, J. M. (2024). Exploring social
skills in students of diverse cultural identities in primary education. Societies, 14(9).
https://doi.org/10.3390/s0¢14090158

Tosun, A., & Yorulmaz, A. (2024). Intercultural education for a culture of harmony and
peace: Reflections of a Practice. Hitit Theology Journal, 23(2), 991-1014.
https://doi.org/10.14395/hid.1509585

Tran Lu, L., Clements, K. A., Obenland, C. A, Kincaid, K., Munson, A. H., & Hutchinson, J. S.
(2024). A comparative study of two active learning approaches for general Chemistry. Journal
of Chemical Education, 101(12), 5183-5191. https://doi.org/10.1021/acs.jchemed.4c00638

Usca, N., Samaniego, M., Yerbabuena, C., & Pérez, I. (2024). Arts and humanities education:
A systematic review of emerging technologies and their contribution to social well-being.
Social Sciences, 13(5). https://doi.org/10.3390/socsci13050269

Valencia-Jimenez, N., da Luz, S., Santos, D., Souza, M., Bastos, T., & Frizera, A. (2020). The
effect of smart mirror environment on proprioception factors of children with Down
syndrome. Research on Biomedical Engineering, 36(2), 187-195.
https://doi.org/10.1007/s42600-020-00041-3

Vyas, P. K., Brandon, K., & Gephart, S. M. (2024). A scoping review of studies using artificial
intelligence identifying optimal practice patterns for inpatients with type 2 diabetes that
lead to positive healthcare outcomes. Computers, Informatics, Nursing : CIN, 42(5), 396-
402. https://doi.org/10.1097/CIN.0000000000001143

1451



Ismadi: Innovative Approach to Teaching Tie-Dye Skills: Addressing the Challenges of Teaching Students ...

Wafiroh, H. (2017). Interaksi sosial wanita pengrajin tenun ikat Troso dalam kegiatan
pemberdayaan dan kesejahteraan keluarga (Pkk) [Social interaction of Troso ikat weaving
women artisans in family empowerment and welfare (PKK) activities]. IJ/TIMAIYA: Journal
of Social Science Teaching, 1(1). https://doi.org/10.21043/ji.v1i1.3103

Wagner, J., & Szelei, N. (2024). Doing difference differently? Exploring inclusion at an
elementary school in Austria. Quality Assurance in Education, 32(4), 551-566.
https://doi.org/10.1108/QAE-01-2024-0007

Wang, S. (2024). The dimensions and dynamism of group engagement in computer-mediated
collaborative writing in EFL classes. SAGE Open, 14(1).
https://doi.org/10.1177/21582440241227707

Wang, S., Qiu, L., & Sun, C. (2022). Adaptive education system for drama Education in
college education system based on human computer. International Journal oe Human-
Computer Interaction. https://doi.org/10.1080/10447318.2022.2079169

Wang, Y., & Ji, Y. (2021). How do they learn: types and characteristics of medical and
healthcare student engagement in a simulation-based learning environment. BMC Medical
Education, 21(1). https://doi.org/10.1186/s12909-021-02858-7

Weber, A., Weber, U., Schlenker-Schulte, C., & Schulte, K. (2013). Knowledge of laws by
students with hearing impairment: Results from the GINKO-project | Gesetzeskenntnis
bei Studierenden mit Horbehinderung: Ergebnisse aus dem Projekt GINKO. Rehabilitation
(Germany), 52(6), 406-411. https://doi.org/10.1055/s-0033-1341461

Wefer, E, Kriiger, L., Kolbe, N., Seel, M., Lutao, M., Ottenbreit, F, Anton, S., Wuzel-Samimi,
E., Richter, A, Stuth, 1., Kopke, S., & Kéberich, S. (2025). Validity and reliability of the
thirst distress scale and the short version of the xerostomia inventory for use in German
patients with chronic heart failure: A multicenter cross-sectional study. Heart and Lung,

70, 65-72. https://doi.org/10.1016/j.hrtlng.2024.11.013

Xohua-Chacén, A., Benitez-Guerrero, E., Muiloz-Arteaga, J., & Mezura-Godoy, C. (2023).
Using a tangible system to promote inclusive, collaborative activities to learn relational
algebra for students with hearing impairment. Universal Access in the Information Society,
22(4), 1185-1197. https://doi.org/10.1007/s10209-022-00891-x

Zapana, E. A., Machaca, J. E. C., Garcia, A. J. M., & Apaza, M. L. P. (2024). In-person and
hybrid learning in the training of professionals in higher education. an ict-centric approach.
Revista de Gestao Social e Ambiental, 18(4). https://doi.org/10.24857/rgsa.v18n4-140

Zhan, H., Cheng, K. M., Wijaya, L., & Zhang, S. (2024). Investigating the mediating role
of self-efficacy between digital leadership capability, intercultural competence, and
employability among working undergraduates. Higher Education, Skills and Work-Based
Learning, 14(4), 796-820. https://doi.org/10.1108/ HESWBL-02-2024-0032

Zogheib, S. (2024). Enhancing learning experience: Engineering students’ views on google

classroom and academic achievement. Journal of Information Technology Education:
Research, 23, 1-15. https://doi.org/10.28945/5286

Ismadi Ismadi

Universitas Negeri Yogyakarta
JI. Colombo No. 1

55281 Yogyakarta, Indonesia

ismadi@uny.ac.id

1452



Croatian Journal of Education, Vol.27; No.4/2025, pages: 1433-1463

Inovativni pristupi poucavanju
,tie-dye” tehnike: rjeSavanje
izazova poucavanja ucenika s
posebnim potrebama

Sazetak

Ovom studijom ispitao se inovativni pristup poucavanju ,tie-dye” vjestina ucenika
s posebnim potrebama, posebno onima s blagim intelektualnim teskocama i
ostecenjima sluha u skoli za djecu s posebnim potrebama SLB Wiyata Dharma u
Slemanu. U istrazivanju je koristen hibridni pristup ucenju, a studija je provedena
tijekom Sest devedesetominutnih sesija i obuhvatila je razne metode poucavanja
poput Zivih demonstracija, vizualnih medija, prakticnoga rada, ponavljanja i
suradnickoga ucenja. Rezultati su pokazali znacajno poboljsanje vjestina ucenika,
s prosjecnim povecanjem rezultata od 31,1 boda u usporedbi s preliminarnim
testom. Osim toga, ucenici su pokazali vise razine angaZmana i motivacije tijekom
cijeloga procesa ucenja. Dobiveni rezultati navode na zakljucak o ucinkovitosti
primijenjenoga inovativnog pristupa ne samo s obzirom na razvoj prakticnih
vjestina, vec i ucenickoga samopouzdanija i neovisnosti. Ovi rezultati imaju vazne
implikacije za inkluzivne obrazovne prakse i poulavanje umjetnickih vjestina
ucenika s posebnim potrebama.

Kljucne rijeci: tie-dye; obrazovanje djece s posebnim potrebama; hibridno ucenje;
intelektualne teskocle; inkluzivno obrazovanje

Uvod

Obrazovanje djece s posebnim potrebama obuhvaca slozene izazove i zahtijeva
inovativne strategije kako bi se uspjesno zadovoljile njihove raznolike potrebe u
procesu ucenja. U Indoneziji mnogi se uenici s posebnim potrebama - posebno
oni s blagim intelektualnim tesko¢ama i ote¢enjima sluha — bore s razumijevanjem
slozenih koncepata i verbalnih uputa. Ovo pitanje klju¢no je u okviru inkluzivnoga
obrazovanja kojim se nastoji osigurati jednak pristup kvalitetnim prilikama za ucenje
za sve ucenike. Inkluzivno obrazovanje naglasava vaznost pruzanja prilika za ucenje i
razvoj u poticajnom okruzju za svakoga ucenika, bez obzira na sposobnosti (Jayman
i sur., 2025; Raguindin i sur., 2021).

Ucenici s posebnim potrebama ¢esto se suoc¢avaju s preprekama s obzirom na
metode poucavanja koje nisu u skladu s njihovim stilom ucenja. Istrazivanja pokazuju
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da ucenici s intelektualnim teSko¢ama i o$tecenjima sluha Cesto nisu sposobni za
verbalno i apstraktno ucenje (Hasselbring i Williams Glaser, 2000; Ochoa-Martinez,
2020; Weber i sur., 2013). Stoga je vazno razviti primjerenije i prilagodljivije metode
poucavanja koje bi ovim ucenicima pomogle pri razumijevanju materije i razvoju
njihovih prakti¢nih vjestina (S. Wang i sur., 2022).

Prethodno provedene studije pokazale su ¢estu neucinkovitost tradicionalnih
metoda poucavanja ucenika s posebnim potrebama. Primjena vizualnih i kinestetickih
metoda moze poboljsati razumijevanje ucenika s intelektualnim teSko¢ama (Valencia-
Jimenez i sur., 2020). Vaznost suradnje za ucenje djece s ostecenjima sluha naglasena
je umnogim istrazivanjima (Deshpande, 2021; Graham i sur., 2023; Ham i sur., 2021;
Siena i sur., 2022; Xohua-Chacén i sur., 2023). Istrazivanja pokazuju da pristupi koji
ukljucuju socijalnu interakciju mogu unaprijediti angazman i razumijevanje ucenika.

Tako postoji nekoliko studija 0 metodama poucavanja ucenika s posebnim potrebama,
u literaturi i dalje postoje praznine u pogledu primjene tih metoda u kontekstu
kulturnih vjestina, poput bojenja tkanine ,tie-dye” tehnikom. Kulturno podrucje moze
se u¢inkovito koristiti za poboljSanje drustveno-emocionalnih vjestina ucenika, no
malo je istrazivanja usmjerenih na to kako ucenike s posebnim potrebama poucavati
tim vjes$tinama (Edwards i sur., 2009).

Vaznost ovoga istrazivanja nalazi se u nastojanjima popunjavanja ovih praznina
ispitivanjem inovativnih pristupa poucavanju ,tie-dye” vjestina u obrazovanju ucenika
s posebnim potrebama. Cilj je ovoga istrazivanja bio pruziti nove uvide u to kako se
razli¢ite metode poucavanja mogu integrirati s ciljem razvoja vjestina i neovisnosti
ucenika. Prema istrazivanju Martineza i sur. (2023.), pristup koji kombinira razli¢ite
metode poucavanja moze pomocdi ucenicima s posebnim potrebama da bolje razumiju
gradivo i pobolj$aju prakti¢ne vjestine.

Ocekuje se da ¢e ovo istrazivanje, unutar kojega su primijenjene inkluzivne i u¢enicima
primjerene metode, znacajno doprinijeti obrazovnim praksama u SLB Wiyata Dharma
1 u Slemanu i drugim obrazovnim ustanovama. To je vazno jer u¢inkovito obrazovanje
ucenika s posebnim potrebama razvija njihove vjestine i olaksava njihovu integraciju
u drustvo. U postojecoj literaturi nema studija koje posebno istrazuju primjenu
inovativnih metoda poucavanja u kontekstu usvajanja kulturnih vjestina ucenika
s posebnim potrebama. U ovom istrazivanju usredotocilo se na razvoj i primjenu
nastavnih strategija koje kombiniraju demonstraciju, upotrebu vizualnih medija i
suradnicko ucenje. To je vazno jer razliciti pristupi mogu pruziti cjelovitije iskustvo
ucenja za ucenike s posebnim potrebama (Roslan, 2022).

Osim toga, mnoga istrazivanja vise se usmjeravaju na akademske aspekte, a manje
pozornosti posvecuju prakti¢nim vjeStinama koje u¢enicima pomazu u svakodnevnom
Zivotu. Ova studija imala je za cilj ispuniti ovu prazninu istrazujuéi kako djecu s
posebnim potrebama poduciti kulturne vjestine poput ,tie-dye” tehnike na uspjesnije
i njima ugodnije nacine.

Novost ove studije lezi u multisenzornom pristupu kojim se poucavala tie-dye
tehnika ukrasavanja tkanine, a koji integrira razli¢ite metode poucavanja kako bi
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zadovoljio specifi¢ne potrebe ucenika. Prilagodbom nastavnih materijala i primjenom
individualiziranih obrazovnih programa (IOP), ovim istrazivanjem nudi se prakti¢na
rjeSenja za izazove s kojima se suo¢avaju ucenici s posebnim potrebama. Multisenzorni
pristup mozZe povecati motivaciju ucenika i njihovo sudjelovanje u procesu ucenja
(Sophie Chang i sur., 2022).

Ovaj pristup fokusira se ne samo na kognitivne ve¢ i na socijalno-emocionalne
aspekte ucenika, $to je vrlo vazno u inkluzivnom obrazovanju. Kombinirajuéi razne
metode, ovo istrazivanje nastojalo je u vecoj mjeri stvoriti podupiruce i inkluzivne
okoline za u¢enje ucenika s posebnim potrebama.

Ovim istrazivanjem ne samo da se pruza bolje razumijevanje ucinkovitih metoda
poucavanja ucenika s posebnim potrebama, nego i obogacuje literaturu o inkluzivnom
obrazovanju isticanjem vaznosti kulturnih vjestina u obrazovnom kurikulu. Ocekuje
se da e rezultati ove studije posluziti kao referenca odgojiteljima i istraziva¢ima pri
razvoju inkluzivnih i u¢inkovitih nastavnih strategija. Integracija kulturnih vjestina u
obrazovanje moze pripremiti u¢enike za doprinos drustvu i obogatiti njihova iskustva
ucenja (Kaldybekova i sur., 2024; Novik i Scott, 2024; Tosun i Yorulmaz, 2024; Zhan
i sur., 2024; Zogheib, 2024).

Stoga se ocekuje da e ovo istrazivanje znacajno doprinijeti razvoju boljih obrazovnih
aktivnosti za uc¢enike s posebnim potrebama, kao i pruziti nove uvide odgojiteljima i
istrazivacima u podrucju inkluzivnoga obrazovanja. Ovo istrazivanje takoder moze
posluziti kao temelj za daljnja istrazivanja koja bi mogla istraziti inovativne metode
poucavanja u kontekstu kulturnih vjestina i specijalnoga obrazovanja.

Metodologija

Dizajn istrazivanja

U provedbi ovoga istrazivanja koriSten je mjeSoviti pristup, koji kombinira
kvantitativne i kvalitativnhe metode, kako bi se stekao sveobuhvatan uvid u uc¢inkovitost
predlozenoga pristupa poucavanju. Studija je provedena u dvije faze: prva je bila
prikupljanje kvantitativnih podataka putem predtesta testa i posttesta za mjerenje
poboljsanja vjestina ucenika, dok je druga faza obuhvatila prikupljanje kvalitativnih
podataka putem intervjua i promatranja kako bi se razumjela iskustva ucenika i
izazovi s kojima su se suo¢ili tijekom procesa ucenja. Pristup kombiniranih metoda
omogucuje istraziva¢ima da spoje prednosti obje metode, ¢ime se dobiva cjelovitija
slika proucavanoga fenomena (Abbas, 2024; Abeza, 2024; Borgna i Struffolino, 2018).

Sudionici

Sudionici u istrazivanju bili su ucenici s posebnim potrebama iz SLB Wiyata Dharma
1 u Slemanu. U pocetku je u nastavni program bilo uklju¢eno 20 u¢enika. Medutim,
jedan ucenik nije aktivno sudjelovao u pred i posttestu te je iskljucen iz kvantitativne
analize. Kao rezultat, u analizu je uklju¢eno 19 ucenika, od kojih je jedan ucenik
imao blagu intelektualnu teskoc¢u (Ucenik 13), a 18 ucenika imalo je ostecenje sluha.
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Kriteriji za sudjelovanje u studiji bili su dob sudionika (izmedu 10 i 18 godina) i
dopustenje njihovih roditelja ili skrbnika. Prije pocetka studije svim su sudionicima
objasnjeni ciljevi i postupci istrazivanja. Relevantno i reprezentativno sudjelovanje
sudionika vazno je za osiguranje valjanosti rezultata istrazivanja (Aghazadeh i sur.,
2025; Husain i sur., 2025; Kovar i sur., 2025; Susantini i sur., 2025; Wefer i sur., 2025).

Vrijeme prikupljanja podataka

Prikupljanje podataka provedeno je od srpnja do listopada 2024. godine. Tijekom
toga razdoblja sesije ucenja odrzavane su prema rasporedu, a kvantitativni i kvalitativni
podatci prikupljani su u skladu s planom istrazivanja. Dobro isplanirano vrijeme
prikupljanja podataka klju¢no je za temeljitu procjenu svih aspekata istrazivanja
(Burroughs, 1966; Los¢ i sur., 2021).

Postupak

Proces ucenja proveden je u $est devedesetominutnih sesija. Svaka je sesija obuhvatila
razlic¢ite metode poucavanja, ukljucujuc¢i demonstracije, upotrebu vizualnih medija,
prakti¢no ucenje, ponavljanje i zadatke te suradnju.

Tijekom demonstracije ucitelj je izravno pokazao korake primjene ,.tie-dye” tehnike
koriste¢i pokrete tijela i izraze lica kao alate za poboljSanje razumijevanja procesa
kod uéenika. Zive demonstracije mogu u¢enicima poboljiati razumijevanje gradiva
(Alzer i sur., 2023; Fu i sur., 2021; Joshi, 2021). Vizualni mediji poput slika, dijagrama
i videozapisa koristeni su za objasnjavanje slozenih koncepata i pruzanje primjera
konac¢nih rezultata ukrasavanja tkanine ,tie-dye” tehnikom. Upotreba vizualnih
medija moZe povecati zadrzavanje informacija i razumijevanje ucenika (Speidel i
sur., 2023). U fazi ucenja putem prakti¢noga rada ucenici su pozvani na izravno
sudjelovanje u procesu ukrasavanja tkanine uz vodstvo nastavnika. Ovaj je pristup
omogucio ucenje putem prakti¢noga iskustva, §to je iznimno ucinkovito za stjecanje
vjestina i umjetnicko obrazovanje ucenika (Hon i sur., 2020). Ponavljanje ucvrscuje
vazne koncepte i osigurava razumijevanje ucenika. Klju¢no je za razvoj pamcenja i
razumijevanja (Ludowicy i sur., 2023; Shao i sur., 2022). Tijekom faze suradnje ucenici
su podijeljeni u male grupe, u kojima su zajedno radili na projektima bojenja, $to je
poticalo drustvenu interakciju i vrénjacko ucenje. Suradnicko ucenje moze poboljsati
angazman ucenika i ishode ucenja. (Jayman i sur., 2025; Lampropoulos i Evangelidis,
2025; Usca i sur., 2024).

Kako bi se zadovoljile razlicite potrebe ucenika s posebnim obrazovnim potrebama,
tijekom poucavanja batik ,.tie-dye” tehnike provedene su specifi¢ne prilagodbe procesa.
Za ucenika s blagim intelektualnim tesko¢ama, koraci nastave su pojednostavljeni
i izloZeni uzastopno, uz vise ponavljanja, vodenu praksu i kontinuiranu povratnu
informaciju nastavnika kako bi se postiglo razumijevanje i dovrsetak zadatka.

Za ucenike s o$tecenjem sluha prilagodbe su ukljucivale upotrebu jasnih vizualnih
demonstracija, slikovnih uputa korak po korak, pisanih klju¢nih rijeci i izravnoga
modeliranja procesa izrade batika. Usmena su obja$njenja dosljedno potkrijepljena
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gestama, izrazima lica i vizualnim signalima kako bi se osigurala jasnoca. Suradnicki
grupni rad takoder je namjerno strukturiran kako bi se tijekom ,tie-dye” aktivnosti
olaksala medusobna podrska i u¢enje promatranjem.

Prikupljanje podataka

Kvantitativni podatci prikupljeni su putem predtestova, koji su provedeni prije
pocetka sesija ucenja, i posttestova, koji su provedeni nakon zavrsetka svih sesija. Ovaj
je test osmisljen za mjerenje prakticnih ,tie-dye” vjestina ucenika. Kvalitativni podatci
prikupljeni su putem polustrukturiranih intervjua s u¢enicima i nastavnicima, kao i
izravnim promatranjem tijekom ucenja.

Kako bi se prilagodila, pitanja za intervju s u¢enikom s blagim intelektualnim
teSko¢ama pojednostavljena su i postavljana uzastopno, uz konkretne primjere. Za
ucenike s o$tecenjem sluha intervjui su bili potpomognuti pisanim uputama, vizualnim
signalima i provedeni u okruzju s minimalnim brojem ometajucih ¢imbenika kako
bi se olaksala u¢inkovita komunikacija. Cilj intervjua bio je ispitati iskustva ucenika,
izazove s kojima se suocavaju i njihovu percepciju koristenih metoda poucavanja.
Polustrukturirani intervjui omogucuju istrazivacima dobivanje dubinskih i bogatih
informacija od sudionika (Ghahrani i sur., 2024).

Analiza podataka

Kvantitativni podatci analizirani su putem deskriptivne i inferencijalne statistike s
ciljem utvrdivanja razlika izmedu rezultata predtesta i posttesta. U meduvremenu su
analizirani kvalitativni podatci pristupom tematske analize u kojoj se utvrduju klju¢ne
teme iz transkripata intervjua i biljeski o promatranju. Rezultati ove analize pruzili su
vrijedan uvid u uc¢inkovitost metoda poucavanja i u¢enicka iskustva tijekom procesa
ucenja. Tematska analiza je u¢inkovita metoda za identifikaciju i analizu uzoraka u
kvalitativnim podatcima (Chaturvedi i sur., 2024; Ruan i sur., 2024; Vyas i sur., 2024).

Rezultati

U sklopu istrazivanja dobiveni su kvantitativni i kvalitativni rezultati kako bi se
procijenila uc¢inkovitost nastave ukrasavanja tkanine ,tie-dye” tehnikom. Kvantitativni
podatci prikupljeni su putem predtestova i posttestova s 18 ucenika iz SLB Wiyata
Dharma 1 u Slemanu. Na pocetku je istrazivanjem obuhvaceno 19 ucenika, ali jedan
ucenik nije sudjelovao i stoga je iskljucen iz analize. U Tablici 1 predstavljeni su rezultati
predtesta i posttesta, zajedno s rezultatima pojedinacnih pobolj$anja. Ve¢ina ucenika
pokazala je znacajan napredak u ,tie-dye” vjeStinama nakon poduke.

Tablica 1

Analiza kvantitativnih podataka

Prosjecni rezultat uc¢enika na predtestu bio je 48,95 (SD = 8,43), dok je prosjecni
rezultat na posttestu porastao na 78,05 (SD = 3,88). S obzirom na malu veli¢inu uzorka
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(N = 18 aktivnih ucenika), proveden je Shapiro-Wilksov test kako bi se procijenila
normalnost distribucije rezultata predtesta i posttesta. Rezultati su pokazali da obje
distribucije ne odstupaju znac¢ajno od normalne (predtest: W = 0,95, p = 0,34; posttest:
W =0,97, p = 0,52). Stoga je proveden t-test za uparene uzorke, koji je pokazao
znacajnu razliku izmedu rezultata predtesta i rezultata posttesta (t(17) = -22,20, p
< 0,001), $to pokazuje veliku u¢inkovitost kori$tene metode poucavanja za razvoj
ucenickih ,tie-dye” vjestina.

Kako bi se dodatno potvrdili rezultati, proveden je i Wilcoxonov test rangova, koji
je pokazao znacajno poboljsanje rezultata ucenika (Z = -3,92, p < 0,001). Prosjecno
poboljsanje ucenickih rezultata bilo je 29,1 bodova, s najvisim i najnizim individualnim
poboljsanjem od 40 i 16 bodova, tim redom. Ovi rezultati naglasavaju ucinkovitost
prakti¢noga rada i multisenzornoga pristupa u pobolj$anju kako umjetnickih tako i
tehnickih vjestina ucenika.

Kvalitativni rezultati

Osim rezultata testova prikupljeni su i kvalitativni podatci putem opservacija i
polustrukturiranih intervjua, $to je omogucilo dublji uvid u iskustva ucenika i njihova
ponasanja tijekom ucenja ,tie-dye” tehnike.

Tablica 2

Tematska analiza

U polustrukturiranim intervjuima i u¢ioni¢kim opservacijama pojavilo se nekoliko
vaznih tema. Te teme odrazavaju ucenicke dozivljaje ucenja, njihovo sudjelovanje i
izazove s kojima su se susretali tijekom nastave ,tie-dye” tehnike.

1. Utjecaj uciteljeve demonstracije: Sredisnji element pristupa poucavanju bile su
pokazne vjezbe ucitelja, $to je ucenicima omogucilo promatranje tocne izvedbe
»tie-dye” tehnike. Slika 1 pokazuje uciteljeve demonstracije, koje su imale
znacajan pozitivan utjecaj na razumijevanje ucenika. Mnogi od njih rekli su da
im je promatranje ucitelja olaksalo izvedbu. Rije¢ima jednoga ucenika: ,,Kada mi
ucitelj pokaze kako se radi ,,tie-dye”, vidim korake i lakSe mi ih je slijediti” Ove
demonstracije posebno su pomogle u¢enicima sa slusnim oste¢enjima. U¢enik
6 izjavio je: ,Lakse razumijem kada ucitelj pokazuje tehniku nego kada samo
¢ujem objasnjenje” Utitelji su primijetili da su ucenici koji su gledali pokazne
vjezbe bili samopouzdaniji u samostalnom isprobavanju tehnika. U¢enik 10 je
dodao: ,,Nakon $to sam vidio ucitelja, osje¢ao sam se sposobnijim probati sam.”

Slika 1.

2. Povecano sudjelovanje: Ucenici su pokazali znacajan porast angazmana i mnogi
su govorili o porastu motivacije i entuzijazma. Uzivali su uciti kroz praksu i
osjecali zadovoljstvo zbog postignuca u stvaranju vlastitih dizajna dobivenim
»tie-dye” tehnikom. Uéenik 3 je izjavio: ,,Vrlo sam sretan $§to mogu napraviti
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vlastitu tkaninu. Osje¢am se kao umjetnik!” Ucenik 7 je rekao: ,,Zabavno je
vidjeti kako se moja zamisao ostvaruje. Zelim isprobati vi$e uzoraka!” U¢enik
12 je dodao: ,,Ponosna sam kada samostalno obojim komad tkanine.” U¢itelji su
takoder primijetili da su ucenici ¢esce postavljali pitanja tijekom nastave, koja
su bila popracena facijalnom ekspresijom i govorom tijela koji je odrazavao
znatizelju i entuzijazam. Primijenjena nastavna metoda stvorila je dinami¢nu
i interaktivnu okolinu za ucenje $to se pokazalo u¢inkovitim u odrzavanju
ucenickoga angazZmana.

3. Teskoce u razumijevanju uputa: Unato¢ porastu angazmana neki su ucenici
imali teskoca u razumijevanju verbalnih uputa, posebno oni s ostecenjima sluha.
Ucenik 6 je rekao: ,,Ponekad ne razumijem ono $to se uci, ali kada nam ucitelj
pokaze slike, mogu pratiti” Upotreba vizualnih pomagala, poput dijagrama i
crteza, omogucila je u¢enicima bolje razumijevanje koraka u ukrasavanju tkanine.
Ova c¢injenica naglasava vaznost prilagodbe metoda poucavanja specifi¢cnim
potrebama ucenika, uklju¢ujuéi i upotrebu multisenzornoga pristupa.

4. Utjecaj suradnickoga ucenja: Suradnicko ucenje pokazalo se korisnim za ucenike.
Rad u malim grupama omogucio je medusobno ucenje, $to je stvorilo poticajniju
atmosferu. Uenik 8 je izjavio: ,Volim raditi sa svojim prijateljima. Jedni drugima
pomazemo i zajedno u¢imo.” Ucitelji su takoder primijetili da su ucenici u grupama
bili aktivniji u raspravama i jedni drugima davali povratne informacije, $to je
bogatilo njihovo iskustvo, a prikazano je na Slici 2. Suradnic¢ko uéenje pozitivno
je utjecalo na prakti¢ne vjestine ucenika i njihov osjecaj zajednistva.

Slika 2.

5. Neovisnost u radu: Ucenici su pokazali ve¢u neovisnost u primjeni ,tie-
dye” tehnike. Uéenik 10 je izjavio: ,Sada mogu sam raditi ,.tie-dye”, bez velike
pomodi ucitelja” Ova promjena u vecoj neovisnosti odrazava rast ucenickoga
samopouzdanja i razvoj njihovih vjestina. Promatranje je pokazalo da su ucenici
bili sposobni dovrsiti svoje projekte uz manji stupanj vodenja.

Diskusija

Ovom studijom pokazuje se da inovativni pristupi poucavanju ,tie-dye” tehnike
znacajno poboljsavaju vjestine ucenika s posebnim potrebama. Znacajno visi rezultati
posttesta u usporedbi s rezultatima predtesta ukazuju na uc¢inkovitost primijenjenih
metoda poucavanja, §to je u skladu s teorijom ucenja koja navodi da izravno iskustvo
u praksi mozZe ojacati u¢enike u razumijevanju gradiva (Hatfield i sur., 2022.). Ovaj
razvoj sposobnosti pokazuje ne samo da ucenici mogu slijediti upute, ve¢ i primijeniti
tehnike koje su naucili u $irem kontekstu.

Osim toga, dokazani razvoj vjestina takoder odrazava sposobnost prilagodbe ucenika
novim metodama poucavanja. S interaktivnijim i prakti¢nijim pristupom, ucenici se
osjecaju vise uklju¢eno u proces ucenja. Prethodna su istrazivanja pokazala da ucenici
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koji su aktivno ukljuceni u proces u¢enja imaju tendenciju postizanja boljih akademskih
rezultata jer su u stanju ucinkovitije usvojiti informacije (Garrison i Ley, 2022; Thuy i
Trung, 2023). Stoga je vazno nastaviti primjenjivati inovativne i prilagodljive metode
poucavanja u kontekstu inkluzivnoga obrazovanja.

Metode poducavanja koriStene u ovoj studiji obuhvacaju multisenzorni pristup,
ukljucujuci upotrebu vizualnih medija i izravne demonstracije. Ovaj se pristup pokazao
ucinkovitim u produbljivanju uéeni¢koga razumijevanja ,,tie-dye” tehnike. Prethodna
istrazivanja pokazala su da metode koje kombiniraju viSe osjetila mogu poboljsati
zadrzavanje informacija i konceptualno razumijevanje, osobito za ucenike s posebnim
potrebama (Bienkowski i sur., 2014). Koristenjem vizualnih medija ucenici mogu
iz prve ruke vidjeti kako se primjenjuje ,tie-dye” tehnika, $to im pomaze razumjeti
potrebne korake.

Jedno od klju¢nih otkric¢a ove studije jest pozitivan utjecaj primjene metode
demonstracija na razumijevanje i vjestine ucenika. Prakti¢no nastavnikovo pokazivanje
omogucuju ucenicima da iz prve ruke vide ispravne tehnike i korake koje treba slijediti.
To je posebno vazno za ucenike s o§teenjem sluha, koji mogu imati poteskoca s
razumijevanjem usmenih uputa. Jasne i strukturirane pokazne vjezbe mogu poboljsati
razumijevanje ucenika i pomo¢i im da usvoje koncepte koji se poucavaju (Sani i sur.,
2020; Y. Wang i Ji, 2021).

Primjenom izravnih demonstracija takoder pruza ucenicima priliku za uéenje
promatranjem. Kada ucenici vide uditelja kako izvodi ,tie-dye” tehniku, mogu
oponasati prikazane pokrete i postupke. To je osobito vazno za ucenike kojima moze
biti teSko razumjeti usmene upute. Dakle, osim $to olaksava razumijevanje ucenika,
multisenzorni pristup pruza potrebne alate za uspje$nu primjenu usvojenih vjestina.

Ucenici su izvijestili o povecanoj ukljucenosti tijekom procesa ucenja. Osjecali su
se motivirano i entuzijasti¢no kada su bili izravno uklju¢eni u ,tie-dye” praksu. Ova
visoka razina ukljucenosti je vazna jer ucenici koji aktivno sudjeluju u procesu ucenja
obi¢no postizu bolje akademske rezultate. Istrazivanja pokazuju da ukljucenost u¢enika
u proces ucenja moze povecati njihovu intrinzi¢nu motivaciju, $to zauzvrat doprinosi
vi$im akademskim postignu¢ima (Joggyah i Tyler, 2025; Lucke, 2012; Merhi i sur.,
2025; Tran Lu i sur., 2024).

Ukljucenost uc¢enika moze se vidjeti i iz interakcija koje su se odvijale tijekom
nastave. Ucenici su ¢e$ce postavljali pitanja i raspravljali, $to znaci da su se osjecali
slobodnima dijeliti ideje i traziti pojasnjenje. To je stvorilo dinamic¢no i interaktivno
okruzje za ucenje, u kojemu su se ucenici osjecali cijenjeno i sasluano. Stvaranjem
poticajne atmosfere nastavnici mogu potaknuti u¢enike na aktivnije sudjelovanje u
procesu ucenja, §to je klju¢no za njihov razvoj (de Carvalho Alves i Sanches, 2023;
Jeon, 2018; Kubiliene, 2010; Lensun i Pandi, 2019).

Unato¢ povecanju angaziranosti neki su u¢enici i dalje imali poteskoca s razumijevanjem
usmenih uputa. Uenici s o$te¢enjem sluha, posebice, prijavili su poteskoce u pracenju
usmenih objasnjenja. To ukazuje na ¢injenicu da, unatoc ucinkovitosti koristenih metoda
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poucavanja, odredeni izazovi i dalje postoje, osobito za uc¢enike s posebnim potrebama.
Kako bi se oni rijesili, nastavnici mogu ukljuciti viSe multisenzornih strategija, kao
§to su vizualna pomagala, demonstracije korak po korak i pisane upute kao dopunu
usmenim objasnjenjima. Kori$tenje gesta, dijagrama i slikovnih vodi¢a moze pomoc¢i
ucenicima da lakse prate postupke rada, tj. nastavu. Osim toga, primjena ucenja
uz pomoc¢ vr$njaka ili podrska u malim grupama omogucuje ucenicima dobivanje
trenuta¢nih uputa od $kolskih kolega. Ovi pristupi mogu smanjiti prepreke u ucenju,
poboljsati razumijevanje i povecati cjelokupnu udinkovitost nastave za ucenike s
posebnim potrebama (Thalor i Mane, 2023).

Medutim, dokazano je da upotreba vizualnih pomagala i signala u nastavi pomaze
ulenicima da bolje razumiju upute. Ulenicima je lak$e pratiti korake ,.tie-dye”
ukrasavanja tkanine kada ucitelji koriste crteze i dijagrame. Stoga je dalje koristenje
nastavnih metoda prilagodenih specifiénim potrebama ucenika vrlo vazno. Integriranjem
razli¢itih oblika komunikacije nastavnici mogu osigurati da svi ucenici, bez obzira na
svoje sposobnosti, dobro razumiju i prate upute (Zapana i sur., 2024). Vizualni mediji
To je posebno vazno za ucenike s posebnim potrebama, kojima je mozda potrebna
dodatna podrska za razumijevanje slozenih koncepata.

Osim toga, vizualni mediji mogu posluziti i kao alat koji jaca pamcenje ucenika. Kada
udenici vide relevantne slike ili dijagrame, vjerojatnije je da ¢e zapamtiti informacije.
Istrazivanja pokazuju da upotreba vizualnih medija u nastavi moze poboljsati
razumijevanje i zadrzavanje informacija (2013. Svjetski kongres o industrijskim
materijalima - Primjene, proizvodi i tehnologie, WCIM 2013, 2013; McConnell i sur.,
2003). Stoga, ucitelji trebaju nastaviti s pronalaZzenjem nacina integracije vizualnih
medija u procesu ucenja kako bi pruzili podr$ku svim ucenicima.

Dokazano je i da suradnicko uéenje ima pozitivan utjecaj na u¢enike. Mnogi ucenici
navode da im rad u malim grupama pomaze uciti od svojih vr$njaka. U grupi se osjecaju
ugodnije pri postavljanju pitanja i dijeljenju ideja, $to stvara poticajniju atmosferu
za ucenje. Suradnicko ucenje omogucuje uc¢enicima medusobnu podrsku i pruzanje
povratnih informacija, $to je kljuéno u procesu ucenja (Albadarin i sur., 2024; Ouellette
i sur., 2024; Xohua-Chacén i sur., 2023). Suradni¢ko ucenje pomaze ucenicima pri
razvoju socijalnih vjestina. Kada su u grupama, ucenici uce slusati misljenja drugih
i pruzaju konstruktivne povratne informacije. Te socijalne vjestine korisne su za
akademske aspekte i vazne su za socijalni i emocionalni razvoj u¢enika (DeBono i sur.,
2025; Hon i sur., 2020; Roslan, 2022; Wafiroh, 2017; S. Wang, 2024). Dobro razvijene
socijalne vjestine pomazu ucenicima da budu ucinkovitiji u interakcijama u raznim
situacijama, kako u ucionickoj okolini, tako i izvan nje (Aranda Vega i sur., 2024; Fisher
i sur., 2024; Reedy i sur., 2024; Theophilou i sur., 2024; Tomé-Fernandez i sur., 2024).

Razvoj socijalnih vjestina takoder moze pridonijeti poveéanju samopouzdanja
ucenika. Kada se ucenici osjecaju ugodno u interakciji s vr$njacima, vjerojatnije je
da ¢e sudjelovati u grupnim raspravama i aktivnostima. To stvara pozitivno okruzje
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za ucenje u kojemu se ucenici osjecaju cijenjeno i podrzano. Stoga suradnicko ucenje
poboljsava akademske vjestine i pomaze ucenicima da izgrade bolje odnose sa svojim
vrinjacima.

Nakon sudjelovanja u nastavi, u¢enici su bili neovisniji pri izvodenju ,.tie-dye” tehnike.
Opservacije pokazuju da ucenici mogu dovrsiti svoje projekte uz manje uputa ucitelja.
Ovo povecanje neovisnosti odrazava vece samopouzdanje u prakticiranju vjestina koje
su usvojili. Kada se ucenici osjecaju sposobni samostalno dovrsiti zadatke, skloni su
vi$e se posvetiti ucenju i razvoju novih vjestina.

Ovo visoko samopouzdanje vazno je za bududi uspjeh ucenika. Prethodna istrazivanja
pokazala su da su ucenici koji vjeruju u svoje sposobnosti skloniji preuzimati rizike
i isprobavati nove stvari (Gray, 2010; Hollis i sur., 2021; Rocks i Lavender, 2018)., §to
pridonosi akademskom uspjehu i boljim Zivotnim vjestinama. Osiguravanjem prilika
za neovisno ucenje ucenika, ucitelji im mogu pomod¢i da razviju samopouzdanje koje
¢e im tijekom Zivota biti samo korisno.

Rezultati ove studije imaju vazne implikacije za prakse inkluzivnoga obrazovanja.
Kontinuiranom prilagodbom metoda poucavanja i posve¢ivanjem paznje specificnim
potrebama ucenika, odgojitelji mogu stvoriti poticajnije i u¢inkovitije okruzje za
ucenje za sve ucenike. Inkluzivno obrazovanje naglasava vaznost jednakoga pristupa
kvalitetnom obrazovanju, a ova studija pokazuje da inovativni pristupi mogu pomoci
u ostvarenju tih ciljeva (Howorth i sur., 2024; Mahmood i sur., 2024; Wagner i Szelei,
2024).

Osim toga, vazno je da nastavnici nastave razvijati svoje vjestine i znanja u poucavanju
ucenika s posebnim potrebama. Kontinuirano stru¢no usavr$avanje moze produbiti
razumijevanje najbolje obrazovne prakse za podrsku ucenicima s razlicitim potrebama.
Stoga inkluzivno obrazovanje ne samo da koristi u¢enicima s posebnim potrebama,
ve¢ i pobolj$ava ukupnu kvalitetu obrazovanja.

Ovo istrazivanje takoder otvara moguc¢nosti za daljnja istrazivanja o u¢inkovitosti
razli¢itih metoda poucavanja u obrazovanju ucenika s posebnim potrebama. Budu¢a
istrazivanja mogu istraziti druge pristupe koji bi mogli biti u¢inkovitiji u pobolj$anju
vjestina i razumijevanja ucenika. Osim toga, vazno je ukljuciti ucenike i roditelje u
proces evaluacije kako bi se dobila sveobuhvatnija povratna informacija (Hao i sur.,
2024).

Ukljuc¢ivanje u¢enika i roditelja u istrazivanje moze pruziti $iru perspektivu iskustava
ucenja. Razumijevanjem izazova i uspjeha koje ucenici dozivljavaju, istrazivaci mogu
razviti bolje strategije za pruzanje podrske ucenicima u tom procesu. Detaljnija
istrazivanja takoder mogu pomoci u identificiranju ¢imbenika koji doprinose uspjehu
ucenika u kontekstu inkluzivnoga obrazovanja.

Unato¢ vrijednim uvidima koje je pruzila, ova studija ima odredena ogranicenja.
Mali broj ispitanika (19 ucenika, od kojih je 18 aktivno sudjelovalo) moze ograniciti
mogucnost uopcavanja rezultata. Nadalje, studija je provedena u jednom $kolskom
kontekstu, stoga rezultati mozda ne predstavljaju u potpunosti ucenike s posebnim
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potrebama u drugim obrazovnim okruzjima. Prikupljanje podataka temeljilo se na
kratkoro¢nim promatranjima i samoprijavljenim iskustvima, sto mozda ne obuhvaca
dugorocne ishode ucenja ili sve aspekte angazmana ucenika. Unato¢ tome, ova studija
pruza smislene dokaze o u¢inkovitim nastavnim strategijama za ucenike s posebnim
potrebama i nudi smjernice za buduca istrazivanja.

Zakljucak

Ovo istrazivanje pokazuje da inovativni pristupi u poucavanju ,tie-dye” tehnike
ukras$avanja tkanine znacajno povecavaju vjestine i razumijevanje ucenika s posebnim
potrebama. Primjenom multisenzorne i suradnicke metode poucavanja, ucenici nisu
samo postigli mjerljiv napredak, ve¢ su pokazali i poviSen angazman, motivaciju i
neovisnost tijekom cijeloga procesa ucenja.

Kvantitativni podatci, dobiveni na osnovi predtesta i posttesta, pokazali su prosje¢no
poboljsanje rezultata od 31,1 boda, $to pokazuje u¢inkovitost primijenjene strategije
poucavanja. Komplementarni kvalitativni rezultati, dobiveni intervjuima i promatranjem,
produbljuju ovaj nalaz i naglasavaju porast u samopouzdanju, autonomiji i suradnji
udenika.

Dok su neki ucenici imali teskoca pri razumijevanju verbalnih uputa, posebno oni
s ostecenjima sluha, upotreba vizualnih medija i prakti¢nih demonstracija pomogla
im je ublaziti te probleme. Ovi rezultati naglasavaju vaznost kontinuirane prilagodbe
metoda poucavanja razlic¢itim potrebama ucenika.

U cjelini, ova studija pruza vrijedne uvide u praksu inkluzivnoga i prilagodljivoga
obrazovanja. S odgovarajuce dizajniranim strategijama poucavanja ucenici s posebnim
potrebama mogu svladati prepreke u u¢enju i u potpunosti iskoristiti svoje potencijale.
Ovi rezultati imaju vazne implikacije za buduce obrazovne prakse, naglasavajuci
obavezu jednakoga pristupa kvalitetnomu obrazovanju za sve ucenike.
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