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Abstract
Although aquatic activities are commonly used in special education classes in 
Penang, Malaysia, there are no specific modules and training that can be used 
as guidance for the special education teachers conducting these activities. This 
drawback has contributed to teachers' low self-confidence when conducting 
their teaching and learning sessions, which can affect their students' level of 
comprehension and progress in their lessons. Therefore, this study focuses on 
the Aquaexplorers module to discover its effect on the self-confidence of special 
education teachers in Penang. A mixed-methods approach is used with 120 special 
education teachers on the implementation of the Aquaexplorers module. A pre-
post test consisting of a questionnaire was given before and after the course to 
investigate the effect of module implementation on the participants' self-confidence 
in conducting water activities. A semi-structured interview was performed to 
acquire supportive qualitative data, analysed using NVivo. Results of a paired t-
test showed that there is a significant difference (p < 0.05) between the pre- and 
post-test in participants' levels of self-confidence, and results from the analysis of 
the interview data using NVivo supported the quantitative findings, leading to our 
rejection of the null hypothesis.
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Key points

•	 The Aquaexplorers module significantly improved the self-confidence of spe-
cial education teachers in conducting water activities. This change empowered 
teachers to create more engaging and effective aquatic learning experiences for 
students with special needs.

•	 The module provided structured guidance, clear instructions and practical 
activities, filling a long-standing gap in aquatic education for special education 
teachers, especially those with limited swimming experience.

•	 By aligning with constructivist and experiential learning theories, the module 
fostered hands-on learning experiences, improving teachers' skills and positively 
impacting on students' confidence, engagement and progress in water activities.

•	 The Aquaexplorers module's flexible, step-by-step structure allowed teachers to 
adapt sessions based on students' abilities, ensuring inclusive, safe and enjoyable 
aquatic experiences while enhancing teacher collaboration and peer support.
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INTRODUCTION

In the Malaysian education context, special needs are 
defined as the educational requirements of students with 
disabilities or exceptionalities that necessitate additional 
support to facilitate their learning and development 
(Lan,  2024). According to the Sun Daily  (2020), there 
were over 93,000 students with special needs enrolled 
in Malaysian public schools in 2020, representing 
approximately 1.9% of the total student population. 
Special educational needs in Malaysia encompasses 
a diverse group of students classified under various 
categories, such as learning disabled, speech impaired, 
emotionally disturbed, mentally challenged, visually or 
hearing impaired, physically or multiply handicapped, 
and other health impairments (Lan,  2024). The 
Malaysian Ministry of Education emphasises the 
optimal development of children with special needs to 
enable them to become skilled, independent individuals 
who are ready to adapt to society (Lan, 2024).

Regarding the educational placement of students with 
special needs in Malaysia, there has been a transition 
from traditional special education practices towards in-
clusive education (Jakovchevska, 2024). Initially, students 
with special needs were segregated into separate class-
rooms or educational settings, but there is now a move 
towards inclusive placements whereby these students are 
placed into general educational settings alongside their 
peers without disabilities (Jakovchevska,  2024). This 
shift aligns with the Malaysian Ministry of Education's 
initiative to include students with special educational 
needs in national schools to promote awareness of 
their educational rights and foster societal harmony 
(Jakovchevska, 2024).

The placement of students with special needs in 
Malaysia is guided by the principle of providing a free, 
appropriate public education in the least restrictive en-
vironment, similar to that mandated by the Individuals 
with Disabilities Education Act (IDEA) in the USA 
(Katsiyannis et al., 1996). This approach aims to ensure 
that students with disabilities receive services tailored 
to meet their individual needs, while promoting their 
social participation in mainstream school settings. In 
Malaysia, this principle is reflected in the Education Act 
1996, which emphasises access to education for all chil-
dren, including those with disabilities, and the Persons 
with Disabilities Act 2008, which reinforces the rights 
of individuals with disabilities to education, employ-
ment and social inclusion. Additionally, the Malaysia 
Education Blueprint 2013–2025 (Ministry of Education 
Malaysia, 2013) and the Inclusive Education Programme 
(IEP) further support the placement of students with 
special needs in mainstream classrooms with appropri-
ate accommodations and resources.

Research indicates that inclusive placements benefit 
students with special needs by enhancing their academic 
achievement, socio-emotional development and overall 

well-being (Sallin,  2021). Inclusive education is a criti-
cal component of ensuring that every child has access 
to quality education (UNICEF,  2020). According to 
UNESCO (2017), inclusive and equitable education is es-
sential. The 2030 Agenda for Sustainable Development 
emphasises the importance of inclusive education for all 
(UN, 2015). Inclusive education also brings about pos-
itive outcomes for students without special needs. By 
learning alongside peers with diverse abilities, these stu-
dents often develop better social skills, empathy and un-
derstanding (De Boer et al., 2013). Inclusive classrooms 
also provide opportunities for students with special 
needs to improve leadership, teamwork and problem-
solving skills.

In order to prepare students with special educational 
needs for participating in an inclusive classroom, di-
verse pedagogical approaches have been used, including 
Learning Outside the Classroom (LOC). LOC, intro-
duced by the Malaysian Ministry of Education in 2000, 
offers structured activities outside traditional class-
rooms, aiming to enhance learning experiences. These 
student-centred activities, as outlined in Ministry guide-
lines (Ministry of Education Malaysia,  2005), foster a 
progressive learning environment, encouraging contex-
tual understanding and promoting socialisation among 
students with special needs (Sulaiman et al., 2011).

In Penang, LOC activities conducted by special educa-
tion classes frequently involve land-based activities like 
horse riding and bowling, alongside aquatic endeavours 
like swimming (Penang State Education Department, 
2023). Due to teacher qualifications and confidence 
limitations, aquatic activities are supervised by exter-
nal parties with appropriate certification (Penang State 
Education Department, 2023). For special education 
teachers, cultivating self-confidence is crucial, as it in-
fluences the quality of learning experiences and student 
self-assurance (Kharani, 2019). This is particularly rel-
evant in the context of LOC, which provides valuable 
opportunities for students to develop independence, 
problem-solving skills and resilience. By engaging in 
hands-on, real-world experiences outside the traditional 
classroom setting, students can apply their learning in 
meaningful ways, strengthening their self-confidence 
and social skills. For special education students, these 
experiences are especially beneficial, as they encourage 
exploration, improve communication abilities, and build 
a sense of achievement. Consequently, special education 
teachers who confidently facilitate LOC activities can 
enhance both the effectiveness of their own teaching and 
their students' overall development.

Research suggests that expanding professional knowl-
edge and skills, participating in collaborative learning 
communities, and gaining teaching experience are vital for 
enhancing teachers' self-confidence (Nolan & Molla, 2017). 
Teachers' confidence levels significantly impact on their 
ability to manage challenging behaviours in students with 
special educational needs, with experience being a key 
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contributor (Byrd & Alexander, 2020). Lack of experience 
can pose challenges in conducting water activities for stu-
dents with special educational needs, highlighting the im-
portance of teacher self-confidence (Chao et al., 2017).

Management of water activities in special 
education classes

In Malaysia, water activities with specific guidelines for 
students with special educational needs have never been 
utilised in special education classes. Generally, special 
education teachers who conducted water activities simply 
brought the children to the pool and let them play in the 
water while they supervised them. This is the common 
practice that has raised concerns among parents about 
the outcomes of such activities (Penang State Education 
Department, 2023). As researchers, our focus is on 
identifying effective strategies to enhance the learning 
experience for students with special educational needs. 
To achieve this, it is vital to explore innovative solutions 
that address current challenges and ensure that students 
with special educational needs receive the support 
necessary to thrive in their learning environments.

Previous research suggests that the 10-point Halliwick 
model has dominated water activity programmes carried 
out for people with disabilities in many contexts outside 
Malaysia: the results of this technique show positive effects 
on various aspects of the lives of people with disabilities. 
The Halliwick concept, developed in 1949 by James and 
Phyl McMillan, focuses on teaching swimming to indi-
viduals with disabilities. This concept has been utilised 
to help children with disabilities gain control over their 
bodies, enhance perceptual-motor development, and facil-
itate social interactions (Rohn et al., 2021). The Halliwick 
method is specifically aimed at teaching aquatic indepen-
dence for individuals with special needs while considering 
the unique attributes of the aquatic environment (Tirosh 
et al., 2008). Additionally, the Halliwick concept has been 
instrumental in promoting aquatic independence and en-
hancing motoric competencies for children with disabil-
ities, leading to improved self-esteem, self-efficacy and 
courage (Vaščáková et al., 2015).

For this reason, the researcher has utilised the 10-
point Halliwick model as the basis for the formation of 
the Aquaexplorers module, for the use of special educa-
tion teachers in Penang for the management of special 
needs water activities. This water activity module is seen 
as a way of increasing the self-confidence of students 
with special educational needs, while also being able to 
help them to adapt to mainstream classes and compete 
alongside students in those classes. Beneficial water ac-
tivities also require high self-confidence among the spe-
cial education teachers who will implement them, and 
providing sufficient exposure to appropriate modules 
and short courses can be seen to help these special educa-
tion teachers improve their self-confidence (Chunsuwan 

et  al.,  2019). A previous study has already examined 
the effects of the Aquaexplorers Module on improving 
teachers' knowledge in managing aquatic activities for 
students with special needs (Samsudin, 2025). Building 
on this, the current article will investigate the module's 
impact on enhancing special education teachers' self-
confidence in conducting such water-based programmes.

Theory, benefits and risks: Water activities in 
Penang special education classes

The Aquaexplorers module, designed based on 
constructivist principles, is specifically tailored for 
students with special educational needs who have 
previously participated in water activities. This module 
aims to structure new knowledge progressively by 
building on the students' existing experience and 
understanding. Through systematic training provided 
by special education teachers, the module ensures that 
students can connect new concepts with what they 
already know, facilitating a deeper and more meaningful 
learning experience. The focus is on creating an 
interactive and supportive learning environment where 
students can explore, experiment and grow at their own 
pace, leading to more effective and enjoyable learning 
outcomes.

Furthermore, the Aquaexplorers module aligns with 
experiential learning theory, which emphasises learning 
through experience. By engaging students in hands-on 
water activities, the module allows them to learn by doing, 
reflect on their experiences, and apply new knowledge in 
practical contexts. This underscores the importance of 
students actively participating in their learning, which 
is inherently task-orientated and practical (Blair,  2016; 
Dorfsman & Horenczyk, 2018). By engaging in hands-on 
activities, students can connect theoretical knowledge 
to real-world applications, enhancing their understand-
ing and retention of information. This approach fos-
ters student-centred learning, shifting the focus from 
teacher-led instruction to students' active involvement 
in their educational journey, encouraging self-directed 
learning, critical thinking and problem-solving skills. 
For teachers, particularly those working with students 
with special educational needs, experiential learning 
enhances their ability to adapt teaching strategies and 
better understand their students' unique challenges. By 
gaining experience through active engagement, teach-
ers can create more inclusive and supportive learning 
environments.

Incorporating experiential learning into education 
ensures that both students and teachers continuously 
grow and adapt through meaningful experiences, mak-
ing learning a dynamic and transformative process. 
Moreover, swimming programmes offer various posi-
tive effects for students with special educational needs, 
ranging from physical to psychological benefits (Fiorilli 
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et  al.,  2016; Hutzler et  al.,  1998; Jorgic et  al.,  2012; 
Murphy & Hennebach, 2020; Pan, 2010; Silva et al., 2020; 
Son, 2020; Suarez-Villadat et al., 2020).

However, the implementation of swimming pro-
grammes in special education classes faces con-
siderable risks due to teachers' low confidence and 
skills (Penang State Education Department,  2023). 
Disturbingly, only a small fraction of special educa-
tion teachers in Penang possess basic swimming skills, 
with none holding lifesaving or water rescue certif-
icates (Penang State Education Department,  2023). 
This deficiency poses a grave concern, as the major-
ity of special education classes have conducted water 
activities without adequately skilled teachers (Penang 
State Education Department, 2023).

To address these challenges, it is imperative that spe-
cial education teachers are equipped with the necessary 
skills and confidence to conduct high-quality water ac-
tivities safely. Certification in lifesaving and water res-
cue, such as the Bronze Medallion from the Lifesaving 
Society Malaysia, should be made mandatory for teach-
ers involved in water programmes. Schools that embrace 
water activities for students with special educational 
needs foster a more engaging and confident learning 
environment (Young,  2018). Training and experience 
significantly influence teachers' self-confidence in man-
aging students with special educational needs (Byrd & 
Alexander, 2020; Lacruz-Pérez et al., 2021). Developing 
training modules tailored to the needs of students with 
special educational needs can provide exposure and en-
hance teacher confidence in conducting water activities 
(Chunsuwan et al., 2019). Thus, structured water activity 
programmes, guided by modules, are crucial to provid-
ing teachers with knowledge, experience and skills, ulti-
mately enhancing their confidence and ensuring student 
safety (Shariza, 2017).

The objective of implementing the Aquaexplorers 
module is to improve teacher confidence, teaching qual-
ity, and student learning outcomes in water activities.

Objectives and hypothesis

The objective of this study is to identify the effects of 
the Aquaexplorers module implementation on special 
education teachers' self-confidence and, based on this 
objective, a null hypothesis was created which is: that 
there is no significant difference in the level of self-
confidence of special education teachers in conducting 
water activities after using the Aquaexplorers module for 
students with special educational needs.

Aquaexplorers module

The Halliwick module has 10 aspects in its application, 
which are Mental Adjustment, Disengagement, 

Transversal Rotation Control, Sagittal Rotation Control, 
Longitudinal Rotation Control, Combined Rotation 
Control, Upthrust, Balance in Stillness, Turbulent 
Gliding, and Simple Progression and Basic Swimming 
Movement (Vaščáková et al., 2015).

The Aquaexplorers module, entitled Water Activity 
Module for Special Education Teachers, contains 10 in-
terventions including all the above concepts, with some 
modifications. The development process of the mod-
ule used the document analysis method (Shariza, 2017) 
and the expert recommendation method (Poncette 
et  al.,  2020). An analysis was conducted of the stan-
dard document for curriculum and assessment for 
Physical Education in Special Education (Learning 
Disabilities) for all age groups in special education 
classes in Malaysia. Other documents, including books 
and journal articles on the Halliwick model, were also 
analysed. All of these documents were analysed to ex-
tract meaningful elements that could be integrated into 
the module's structure. The content was then modified to 
ensure alignment with Malaysia's special education cur-
riculum while maintaining the practical essence of the 
Halliwick concept. To enhance its effectiveness, insights 
from special education teachers, aquatic instructors and 
therapists were incorporated, ensuring the interventions 
were practical, adaptable and user-friendly. This process 
resulted in a well-structured module that equips teach-
ers with clear instructions, visual aids and step-by-step 
strategies to deliver engaging and inclusive water activi-
ties for students with special needs.

The Aquaexplorers module has 10 interventions that 
can be conducted in 10 sessions of water-based activities 
for students with special educational needs. Each inter-
vention is intended to be delivered in a single session; 
however, the pace may vary depending on the swimmer's 
ability. If additional practice is required, a single inter-
vention can be extended across two or three sessions to 
ensure the student fully grasps the skills before progress-
ing to the next stage. This flexible approach allows teach-
ers to adapt the sessions according to individual learning 
needs, promoting a more effective and supportive learn-
ing experience. The skills provided in the module include 
water confidence activities, bobbing and bubbling, float-
ing with variations – pencil/mushrooms/jellyfish/prone/
supine, push and glide, flutter kick, front crawl arm 
movements, front crawl combination movements, water 
treading, frog kick/egg-beater kick with sculling and 
small water games at the end of each session. The mod-
ule is arranged according to the format of the teacher's 
daily teaching plan, with interaction, focus, objectives, 
activities and records/teaching aids included to enhance 
user-friendliness. The arrangement of this module was 
established through experts' recommendations and it is 
designed to facilitate teacher usage.

The expert recommendation method (Poncette 
et al., 2020) used in developing the module was conducted 
via email, the Google Meet application and phone calls 
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(Poncette et al., 2020). The researchers drafted modules 
and sent them to four appointed experts for them to see 
and provide feedback. Each part was carefully drafted 
to meet the needs of students based on the analysis of 
the Physical Education curriculum and assessment doc-
uments and adopted by special education teachers. The 
implementation of each session was set out in detail and 
explained carefully to the experts to allow them to get a 
clear picture of the whole procedure, prior to feedback 
being received. While a previous study has focused on 
evaluating the effectiveness of this module in enhancing 
teachers' knowledge of managing aquatic activities for 
students with special needs (Samsudin, 2025), the pres-
ent study extends this work by exploring its impact on 
boosting the self-confidence of special education teach-
ers in delivering inclusive aquatic programmes.

M ETHODOLOGY

Mixed-methods research combines quantitative and 
qualitative data to understand complex processes 
(Fetters et  al.,  2013). In this study, interviews with 
special education teachers provide qualitative feedback, 
while pre- and post-intervention questionnaire scores 
offer quantitative data to prove the effectiveness of the 
Aquaexplorers module in boosting teacher confidence in 
water activities.

In the context of this study, the dependent variable 
is the result of data analysis through questionnaires 
during the pre-test and post-test and the interviews on 
the level of self-confidence of special education teachers. 
In this study, the Aquaexplorers module: Water Activity 
Module for Special Education Teachers', comprising 10 
intervention sessions, served as the independent vari-
able. Implementation of this module during the course 
facilitated the assessment of its effectiveness via ques-
tionnaires and interviews, with data collected before and 
after the course analysed for comparison against study 
objectives and hypotheses.

The study employed purposive sampling for the en-
tire population of special education teachers in Penang 
state, totalling 616 individuals (Penang State Education 
Department, 2023). From this population, 120 teachers 
were selected as the sample, representing 30 special ed-
ucation classes across Penang state. Recruitment for the 
study was facilitated through invitations from the special 
education sector, Penang State Education Department, 
with support from Universiti Sains Malaysia. All partic-
ipants were certified special education teachers with ex-
perience in water activity programmes at their respective 
classes, ensuring their suitability for the study. Invitations 
were extended through bodies such as the Malaysian 
Ministry of Education (KPM), the State Education 
Department (JPN), the District Education Office (PPD) 
and individual schools, with participants required to 
provide informed consent before participation.

The questionnaires and interviews used in the study 
were developed by the first author due to the lack of ex-
isting instruments suitable for the study's objectives. To 
ensure the instruments' quality, a rigorous validation 
and reliability process was conducted. Questionnaire 
development involved document analysis (Shariza, 2017) 
and expert survey methods (Ikart,  2019), with four ex-
perts – comprising a Physical Education Lecturer, a 
Special Education Lecturer, a Penang State Excellent 
Special Education Teacher, and a Certified Special 
Needs Swimming Coach – reviewing the instruments for 
validity and reliability. The first author formed questions 
based on study objectives, which were then reviewed by 
the experts to ensure appropriateness and alignment 
with research goals.

The development of the research interview followed 
a similar process. These questions were formulated by 
the first author in a semi-structured interview format, 
offering open-ended queries to participants (Ali, 2018). 
The interview aimed to gauge special education teach-
ers' self-confidence in managing activities pre- and post-
intervention, and to discover their views on the usability 
of the Aquaexplorers module. To encourage diverse re-
sponses, no specific format or expectations for answers 
were provided. Comments and suggestions from experts 
were integrated to refine the questions.

Validation testing of the research questionnaire in-
volved appointing four experts to assess content validity, 
with the coefficient index between experts used to gauge 
validity levels (Ali & Saud,  2013; Alwi & Shaari,  2017; 
Hanif et  al.,  2020; Khalid et  al.,  2020). The evaluation 
revealed varying levels of agreement among the ex-
perts, with disagreements addressed through Cohen's 
kappa analysis. Despite some disagreements, the ques-
tionnaire's validity, as determined by Cohen's kappa 
analysis, was deemed moderate to good (Othman & 
Kassim, 2018).

Similarly, validation testing of the research inter-
view instrument involved analysing the coefficient 
index between experts to determine validity (Ali & 
Saud,  2013; Alwi & Shaari,  2017; Hanif et  al.,  2020; 
Khalid et al., 2020). Four experts assessed the interview 
questions, with varying levels of agreement observed. 
Cohen's kappa analysis indicated significant agreement, 
further validating the interview questions.

Reliability testing of the questionnaire was conducted 
by piloting it with 17 special education teachers and as-
sessing the Cronbach's alpha correlation coefficient, 
which yielded a value of 0.86, indicating good reliability 
(Idris & Shaari, 2017; Saper et al., 2016; Zahir et al., 2019). 
The reliability of the interview instrument was assessed 
through a pilot study, wherein a subset of participants 
was interviewed using the researcher's established proto-
col. This pilot study aimed to determine the clarity, com-
prehensibility and honesty of responses to the protocol's 
questions (Syafril & Yaumas, 2018). Following the pilot 
study, necessary improvements were implemented, and 
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the protocol was reviewed by the second author’s super-
visor to ensure its effectiveness.

For the quantitative data analysis of this study, com-
parative frequency analysis of the percentage frequency 
of answer choices in the pre- and post-intervention ques-
tionnaire was used to discover positive or negative trends 
in the results of the data by using the Statistical Package 
for the Social Sciences (SPSS) software. A paired t-test 
was used to compare the mean value of the study sample 
in the results of the pre- and post-intervention question-
naire data to identify the impact of the implementation 
of the intervention and whether it has positive or nega-
tive effects for the quantitative data.

For the qualitative data analysis of this study, inter-
view findings were analysed using the NVivo software. 
This procedure involved the preparation of the matrix 
table in NVivo, building themes from qualitative data, 
selection of analysis methods, data saturation, selection 
of theme patterns and model preparation. The results of 
the NVivo analysis provide qualitative data that support 
the quantitative data from the paired t-test.

Protocol and procedures

The administration of the study began with the 
researcher applying for approval from the Universiti 
Sains Malaysia Ethics Committee and the Malaysian 
Ministry of Education before conducting the study. 
The study procedures and instruments were presented 
to all relevant parties including the Head of the Special 
Education Unit, Penang State Education Department 
and the special education teachers of the schools 
involved. Data were collected before and after the 
intervention from the 120 special education teachers who 
comprised the research sample. The research procedure 
was explained to the teachers before the research started.

The data collection process involved both pre- and 
post-intervention sessions. Before the intervention ses-
sions commenced, pre-intervention data collection was 
conducted through a Google Form questionnaire, acces-
sible via a QR code provided at the course registration 
desk. After completing the intervention, participants 
scanned a QR code to access the post-intervention ques-
tionnaire, which was also a Google Form. Quantitative 
data analysis was performed on the collected question-
naire responses from all 120 course participants (Ali, 
2018; Jie,  2020). Additionally, 10 participants were se-
lected for interviews to gather qualitative data, comple-
menting the quantitative findings (Ali, 2018; Jie, 2020). 
These 10 interviewees were randomly selected from the 
pool of 120 course participants using a simple random 
sampling technique. Each participant was assigned a 
unique identification code during the course, based on 
their group and sequence within that group – for exam-
ple, ‘P1-S1’ refers to Participant 1 from Group 1, while 
‘P2-S3’ refers to Participant 2 from Group 3. All 120 

codes were compiled, and a random number genera-
tor was used to select 10 participants without replace-
ment to ensure unbiased sampling. For instance, if the 
random generator selected P1-S1, P2-S3, and so on, the 
corresponding participants were then invited for the 
interview sessions. This method ensured transparency, 
fairness and representativeness in the qualitative sample, 
enhancing the trustworthiness of the findings (Ali, 2018; 
Jie, 2020).

The intervention sessions, held at the Universiti Sains 
Malaysia swimming pool, spanned three days per series, 
totalling 12 days across four series. Before commencing, 
the researcher provided detailed explanations to the 120 
participants, most of whom lacked swimming skills. 
Demonstrations and instructions were repeated to en-
sure understanding, taking into consideration the par-
ticipants' limited background in water activities. Despite 
not being sports or swimming instructors, these special 
education teachers were required to conduct such activi-
ties as part of their duties. The study's administration and 
protocol were designed to facilitate participant involve-
ment in the intervention and data collection processes.

During the course, participants first completed the 
pre-intervention questionnaire, and then received brief-
ings on the course, instruments, schedule and content 
of the 10 intervention sessions in the module. These ses-
sions included various water activities outlined in a daily 
teaching plan format. Participants engaged in activities 
such as bobbing, floating variations, flutter kicks, push 
and glides, among others, progressing through water 
confidence sessions, skill acquisition and small games. 
Over the three-day course, participants utilised the mod-
ule from 8:00 am to 5:00 pm, with the third day dedicated 
to practical sessions involving their students with special 
educational needs, with parental consent. After com-
pleting sessions with students, participants filled out the 
post-intervention questionnaire and 10 were selected for 
interview sessions, with their responses recorded for fur-
ther analysis.

RESU LTS

The results for the pre-test are shown in Table 1. The 
scale used a five-point rating system. Participants 
were shown the scale and asked to indicate the level at 
which they felt confident about teaching swimming to 
students with special needs. The scale ranged from 1 
(‘very low’) to 5 (‘very high’), allowing participants to 
express their perceived confidence level, with 3 (‘not 
sure’) indicating uncertainty or indecision about their 
ability. In the pre-intervention data analysis, special 
education teachers' self-confidence feedback showed 
low levels, with ‘very low’ scale responses ranging 
from 57.5% to 82.5%. Notably, confidence was lowest 
for leg movement activities (57.5%), f loating activities 
(73.3%), push and glide activities (73.3%) and overall 
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water self-confidence (82.5%). Additionally, ‘low’ scale 
responses varied, including 81.7% for bobbing and 
bubbling activities; 71.7% for walking, bending and 
running activities in water; and 57.5% for crawling 
hand movement activities in water; while 65% reported 
low confidence in water tracking activities. All re-
spondents reported ‘very low’ confidence in conduct-
ing small game activities in water. Furthermore, 88.3% 
expressed uncertainty about their ability to manage 
water activities for students with special educational 
needs without difficulty. Feedback regarding the 
Aquaexplorers module's suitability for special needs 
water activities was significant, with 91.7% strongly 
disagreeing and 8.3% disagreeing with its suitability 
for students with special educational needs.

When the post-intervention data were analysed 
(see Table  2), the sample responses showed that the 
self-confidence of the majority of respondents had 
increased, with a mean gap of between 3.84 and 5.00 
for measures of self-confidence such as the managing 
of activities including hand movements, front crawl 
in water, and foot movement activities (f lutter kick). 
These activities include the use of a kicking board or 
swimming noodle, or practising without assistance 
in the water. They involve water self-confidence ac-
tivities, bobbing and bubbling, f loating techniques 
(prone, supine, pencil, mushroom, jellyfish, combina-
tion); as well as walking, bending and running in the 
water; alongside push and glide, regaining feet, and 
small game activities.

However, there are also items for which the feed-
back remained negative (‘low’ and ‘very low’) with a 
mean recording of 2.24 and 2.03, including leg, hand 
and breathing activities during front crawl movements 
in the water and water-treading activities. These ac-
tivities are more technically demanding, and the self-
confidence of special education teachers appears to be 
lower in managing them. The analysis suggests that this 
lack of teacher confidence may, in part, be influenced 
by observable student behaviours during aquatic ses-
sions. For example, students often exhibit hesitation 
when attempting new tasks, show signs of anxiety or 
uncertainty in the water, and rely heavily on flotation 
devices or direct instructor assistance. In some cases, 
students may struggle to follow instructions, express 
reluctance to participate, or become visibly frustrated 
when facing challenges. These student responses can 
create additional pressure on teachers, leading them to 
question their own ability to manage and deliver these 
activities effectively. As such, building water confidence 
requires not only gradual exposure, repetitive practice 
and supportive strategies for students, but also targeted 
training and resources to help special education teach-
ers develop the skills and assurance needed to manage 
such challenges with confidence.

The mean value, standard deviation, mode and me-
dian for the level of self-confidence of special education 

teachers in water activities for students with special 
educational needs was also compared (see Table  3). 
On average, the respondents gave negative feedback 
pre-intervention, with the mean for self-confidence 
being 1.57, and the mode being 1.67, both of which 
are between 1 (‘very low’) and 2 (‘low’) on the scale. 
The results from this data analysis have clearly shown 
that the level of self-confidence of special education 
teachers in managing water activities for students with 
special educational needs was at a low level before this 
study was conducted.

For the level of self-confidence (pre- and post-
intervention) the standard deviation shows a value of 
0.14 for pre-intervention and 0.11 for post-intervention. 
This shows that the pre- and post-intervention responses 
on levels of self-confidence are scattered around the 

TA B L E  1   The mean scale value of self-confidence in water 
activities before Aquaexplorers module implementation.

Activity Very low Low

Leg movement activities – 2.00

Floating activities 1.27 –

Push and glide activities 1.27 –

Overall water self-confidence 1.18 –

Bobbing and bubbling activities 1.82 –

Walking, bending and running activities 1.72 –

Front crawl hand movement activities 1.58 –

Water-treading activities 1.65 –

Small game activities in water – 2.87

Managing water activities without 
difficulty

1.08 –

Note: Scale: 1: very low; 2: low; 3: not sure; 4: high; 5: very high.

TA B L E  2   The mean scale value of self-confidence in water 
activities after Aquaexplorers module implementation.

Activity
Very 
high High

Not 
sure Low

Leg movement activities 4.51 – – –

Floating activities 4.58 – – –

Push and glide activities – 4.45 – –

Overall water self-confidence – 4.02 – –

Bobbing and bubbling 
activities

– 4.49 – –

Walking, bending and 
running activities

4.59 – – –

Front crawl hand movement 
activities

– – 3.84 –

Water-treading activities – – – 2.03

Small game activities in 
water

5.00 – – –

Managing water activities 
without difficulty

– 4.21 – –

Note: Scale: 1: very low; 2: low; 3: not sure; 4: high; 5: very high.
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mean in the range of 0.12 and 0.10, which is between 1.45 
and 1.69 for pre-intervention, and 3.98 to 4.18 for post-
intervention. This shows a significant difference between 
the pre- and post-intervention data.

For the level of self-confidence in terms of pre- and 
post-tests using the questionnaire instruments, the re-
sults of data analysis using the paired t-test technique 
show a statistically significant difference between pre- 
and post-test (p < 0.05). Therefore, through the results of 
this analysis, it can be concluded that there is a signif-
icant difference in the level of self-confidence, with the 
mean value for post-intervention self-confidence close 
to 4 on the scale (‘high’), compared to the mean pre-
intervention value for self-confidence which is only 1.49 
(‘very low’). Based on these findings, the null hypothesis 
of this study, which is that there is no significant differ-
ence in the level of self-confidence of special education 
teachers in conducting water activities after using the 
Aquaexplorers module for students with special educa-
tional needs, is rejected.

Qualitative data analysis involved interviews with 
10 participants randomly selected out of the 120. These 
interviews, lasting four to five minutes each, were con-
ducted individually after quantitative data collection. 
Questions, which were validated for reliability, focused 
on various aspects of the Aquaexplorers module's im-
plementation. Recorded responses were analysed using 
NVivo software in five phases: theme development, 
method selection, data saturation, pattern selection, and 
model preparation (Jasmi, 2012). Word Frequency Query 
analysis showed that the word ‘successful’ was the most 
frequently used word in the entire sample response, with 
a frequency of 2.98%.

Positive answers can also be clearly seen throughout 
the interview; positive words such as ‘suitable’ and ‘easy’ 
were used a lot. For example, responses to question 1 in-
cluded the following:

Firstly, it's suitable because it's easy for the 
teacher to use and secondly, it's okay for our 
students too.

(Participant 1 (P1) from Group 1 (S1))

Based on my opinion, the objectives of each 
session are spot-on and fulfilling the needs of 
students with special education needs in water 
activities.

(Participant 2 (P2) from Group 3 (S3))

These interview answers clearly convey positive feed-
back. The results of the qualitative data analysis have 
also shown that the interviews include a high frequency 
of positive words, supporting the quantitative data (Di 
Pofi, 2002) and addressing the objective and hypothesis 
of the study. Based on these findings, the study's null 
hypothesis, that there is no significant difference in the 
level of self-confidence of special education teachers in 
conducting water activities after using the Aquaexplorers 
module, is rejected once again.

DISCUSSION A N D 
RECOM M EN DATIONS

The study found low self-confidence among special 
education teachers in managing water activities for 
students with special educational needs. Byrd and 
Alexander  (2020) similarly note teachers lacking 
confidence in teaching new skills without adequate 
training, emphasising the need for continuous education. 
This underscores the importance of ongoing training 
and application of experiential theory in module 
development, as special education teachers gain self-
confidence and skills through real experiences and 
exercises. The implementation of the Aquaexplorers 
module supports this claim.

Special education teachers are seen as more com-
fortable teaching skills or knowledge based on their 
existing knowledge and expertise in a particular field, 
and the results of this study support the findings of 
previous research in this regard. Special education 
teachers are also confident that their knowledge and 
expertise in a particular field is the main factor that 
influences their decisions in choosing an appropriate 
strategy or approach for teaching new skills for stu-
dents with special educational needs. Previous studies 
show that training and experience have a significant 
influence on the self-confidence of special education 
teachers in managing students with special educa-
tional needs (Byrd & Alexander,  2020; Lacruz-Pérez 
et  al.,  2021). Past research also demonstrates that 
teachers gain their self-confidence through expansion 
in the professional field by acquiring knowledge and 
skills, participation in collaborative learning commu-
nity networks and the ability to conduct professional 
teaching (Nolan & Molla,  2017). The results of this 
study show a very low level of self-confidence among 

TA B L E  3   Statistical analysis showing mean, standard deviation, t-statistic and p-value for self-confidence.

Test Mean Standard deviation t-statistic p-value

Self-confidence Pre 1.49 0.14 −132.241 <0.001

Post 3.98 0.11
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special education teachers before the intervention was 
carried out, but this was increased through their in-
volvement with students during the intervention pe-
riod. Their self-confidence seems improved based on 
experience, gaining knowledge for their teaching skills 
and participating in courses with fellow teachers (Byrd 
& Alexander, 2020).

The lack of self-preparedness of teachers with suf-
ficient knowledge can also lead to a low level of self-
confidence in their ability to manage challenging 
student behaviour (Chunsuwan et  al.,  2019; Moore 
et al., 2019). During the course of this study, it can be 
clearly seen that the special education teachers were 
uncertain and did not know how to carry out water 
activities, especially with regard to managing students 
who become increasingly excited and difficult to con-
trol when they are near the swimming pool. These 
teachers also said that they did not have an oppor-
tunity to practise the skills necessary for conducting 
water activities while they were studying, but had to 
do so when they were working, resulting in low self-
confidence when conducting these activities.

Special education teachers are also found to have lim-
ited knowledge of laws related to special needs, as high-
lighted by Horner et  al.  (2020). This lack of awareness 
is concerning because teachers may unknowingly take 
actions that put students at risk, potentially leading to 
accidents or serious incidents. Recognising this issue, 
the current research introduced specialised courses and 
modules designed to improve teachers' understanding of 
legal aspects while boosting their confidence in manag-
ing students with special needs. Previous studies have 
shown that professional development programmes can 
significantly enhance teacher confidence and prepared-
ness. For example, Lacruz-Pérez et al. (2021) emphasised 
that targeted training helps teachers feel more compe-
tent and secure in their roles, while Bjornson et al. (2019) 
highlighted that such training increases motivation and 
improves teaching practices. Additionally, Byrd and 
Alexander  (2020) found that well-structured learning 
modules can enhance teachers' optimism and resilience, 
enabling them to manage challenging situations more 
effectively.

In analysing the effectiveness of the Aquaexplorers 
module in improving self-confidence among special ed-
ucation teachers conducting water activities for students 
with special educational needs, questionnaires were used 
to quantify the perceived improvement in self-confidence 
levels. The questionnaires, which included Likert-scale 
questions measuring self-confidence before and after 
the implementation of the Aquaexplorers module, show 
significant increases in the post-test. A mixed-methods 
approach allowed data triangulation, enhancing the va-
lidity and reliability of the findings. The quantitative 
results demonstrated significant improvements in self-
confidence, which is a positive outcome for this research. 
However, to gain deeper insights into the underlying 

factors influencing these improvements and to explore 
participants' inner thoughts and experiences, interview 
sessions were conducted to provide valuable additional 
information.

Supporting the quantitative findings, the inter-
view data provide deeper insights into how and why 
the Aquaexplorers module influenced self-confidence. 
Through interviews, teachers shared their personal ex-
periences, challenges and successes in implementing 
the module. These qualitative data reveal the specific 
aspects of the module that were most effective, as well 
as any contextual factors that contributed to its success. 
For instance, the interview answer from Participant 2 
from Group 3, quoted above, shows that the explanation 
of the clear and specific objectives of each session helped 
the teachers to focus their efforts and measure progress 
effectively. The module's structure provided a roadmap, 
which not only guided the teachers through the activities 
but also ensured that the sessions were tailored to meet 
the diverse needs of their students. This alignment with 
student needs was crucial in building the teachers' confi-
dence, as they felt more capable of delivering meaningful 
and impactful instruction.

Moreover, most of the teachers emphasised that 
the resources and support materials included in the 
Aquaexplorers module, such as detailed lesson plans, 
visual aids and step-by-step instructions, significantly 
boosted their confidence. These tools reduced prepa-
ration time and allowed teachers to feel more prepared 
and less anxious about conducting water activities. The 
practical, hands-on training sessions provided oppor-
tunities for teachers to practise and refine their skills 
in a supportive environment, further enhancing their 
confidence. Such detailed and personal responses can-
not be captured through questionnaires, which only 
provide quantitative data without individual insights. 
This highlights the importance of mixed-methods 
analysis, as the interviews fill the gaps left by quantita-
tive data alone, offering a richer, more comprehensive 
understanding.

Furthermore, the module fostered a sense of commu-
nity and collaboration among the teacher respondents. 
In the interviews, most of the teachers noted that the 
opportunities for peer discussion and feedback during 
training sessions helped them to share experiences and 
strategies, learn from each other, and build a network 
of support. This collaborative aspect of the module was 
instrumental in helping teachers to overcome challenges 
and stay motivated. Even though the scores for some 
activities, such as water-treading activities, remained 
at low levels after implementation of the module, this is 
because these activities are quite difficult for beginner 
swimmers and, by chance, most of the students involved 
in this study were beginner swimmers. For teachers who 
conduct the sessions with students with special educa-
tional needs who are experienced swimmers, the sessions 
are seen as quite easy. That is one of the advantages of 
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the Aquaexplorers module: 10 sessions were prepared 
so that teachers can choose which sessions are the most 
suitable, based on their swimmers' level of ability.

For future research, we suggest expanding the cur-
rent study by exploring the long-term impact of the 
Aquaexplorers module on special education teachers' 
teaching practices and student outcomes. Future stud-
ies could investigate how the module influences teachers' 
confidence, instructional strategies and ability to man-
age water activities effectively over time. Additionally, re-
search could examine how improved teacher confidence 
and competence translate into better learning outcomes 
for students with special educational needs, particularly 
in areas such as water safety, engagement and participa-
tion in aquatic activities. Conducting follow-up studies 
to assess the sustainability of these improvements, along 
with gathering feedback from teachers, parents and stu-
dents, would provide valuable insights for refining the 
module and enhancing its long-term effectiveness in spe-
cial education settings.

CONCLUSION

In conclusion, the mixed-methods approach adopted 
in this research highlights the effectiveness of the 
Aquaexplorers module in boosting self-confidence 
among special education teachers conducting water 
activities. The significant improvements observed in 
the quantitative data are substantiated and enriched 
by the qualitative insights gleaned from the interviews. 
Teachers' personal narratives and detailed feedback 
reveal the specific elements of the module that contrib-
uted to their increased confidence, such as clear objec-
tives, structured guidance and comprehensive support 
materials. These findings underscore the value of inte-
grating both quantitative and qualitative methods to 
gain a holistic understanding of educational interven-
tions. The combination of measurable outcomes and 
personal experiences offers a richer, more complete 
picture of the module's impact, ultimately support-
ing the conclusion that the Aquaexplorers module is a 
valuable tool for enhancing the self-confidence of spe-
cial education teachers in water activities. Moreover, 
the study's findings highlight the potential for this 
module to foster long-term improvements in teaching 
practices, ultimately benefiting students with special 
educational needs. By equipping teachers with the nec-
essary skills and confidence to deliver effective water 
activities, the Aquaexplorers module has the poten-
tial to enhance student engagement, participation and 
overall learning outcomes. Future research explor-
ing the sustained impact of the module, along with 
its influence on student development, could further 
strengthen its value as a resource for special education 
teachers.
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