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Outdoor recreation can create clothing-related challenges for Muslim 

women when private changing facilities are unavailable. This study 

develops and preliminarily evaluates Sarong Salin, a compact Islamic-

based functional garment intended to facilitate clothing changes in 

outdoor settings while supporting modesty, privacy, comfort, mobility, 

and portability. A product-development and pilot-evaluation approach 

was used. Five Muslim women aged 19, 25, 30, 36, and 43 years 

participated in a preliminary comparative evaluation of five Sarong 

Salin variations developed using different materials and functional 

configurations. The evaluation considered fastening, comfort, 

portability, colour, multifunctionality, microfibre towel availability, and 

storage. Descriptive preference results showed that SOS 4, made from 

silver-coloured polyester, recorded the highest percentage of respondent 

choices at 52%, followed by SOS 5 polyethylene at 30%, SOS 1 silicon 

nylon at 22%, SOS 2 imitation polyester soft aluminum film at 12%, 

and SOS 3 210T silver polyester taft at 2%. The findings indicate that 

the preferred prototype was associated with a combination of 

lightweight construction, comfort, colour suitability, portability, and 

functional potential rather than a single design attribute. The study 

contributes an initial design direction for Islamic-based functional 

clothing intended for outdoor clothing change and highlights the 
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importance of integrating privacy, ease of fastening, portability, and 

multifunctionality in subsequent prototypes. Because the study used a 

small pilot sample, the findings should be interpreted as preliminary and 

should not be generalized to the wider population. 
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Introduction 

 

Outdoor recreation provides opportunities for leisure, physical activity, relaxation, and 

engagement with natural environments. In Malaysia, activities such as visits to waterfalls, 

beaches, rivers, and other recreational locations may involve water exposure and subsequent 

changes from wet to dry clothing. Although these activities can be accessible and enjoyable, 

not all outdoor locations provide convenient or private changing facilities. For Muslim women 

who observe modesty requirements, the absence of an appropriate changing space can create a 

practical challenge when changing clothing comfortably and privately. 

 

Research on modest activewear has established that Muslim women may require clothing that 

accommodates physical activity while maintaining modest appearance. Md Zain and Syed 

Sahil (2018), for example, examined modest activewear for Malaysian women and emphasized 

the importance of appropriate materials and design features. Saleh et al. (2022) similarly 

investigated the adaptation of modesty concepts in sportswear design for Malaysian women 

and identified design considerations intended to support active lifestyles. Hwang and Kim 

(2020) further found that appropriate concealment, including garment length, loose fit, and 

fabric coverage, was important in how veiled Muslim women defined modest activewear. 

 

Functional apparel also needs to respond to the interaction between user requirements and 

design decisions. Lamb and Kallal (1992) proposed the Functional, Expressive, and Aesthetic 

(FEA) framework, emphasizing that apparel design should respond to users' functional, 

expressive, and aesthetic needs. In functional product development, direct engagement with 

users and prototype evaluation can provide information that is difficult to obtain from design 

assumptions alone (Morris & Ashdown, 2018). These principles are relevant to Sarong Salin 

because the garment is designed for a specific task: providing temporary coverage during 

outdoor clothing change. 
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Outdoor participation adds another layer of practical considerations. Sweidan et al. (2026) 

reported that Muslim women's outdoor physical activity can be influenced by privacy, clothing, 

access, environmental conditions, and social circumstances. Pfister (2010) similarly discussed 

the barriers that women in Islamic contexts may encounter in relation to sport participation. 

These findings suggest that clothing can function as part of the practical conditions that support 

participation rather than simply as an aesthetic product. 

 

Within the Malaysian fashion context, modest fashion has developed beyond traditional Islamic 

clothing and has become a broader design and consumer category. Kamarulzaman and Shaari 

(2023) identified modest fashion as an evolving area within the Malaysian fashion industry, 

while Hasma Ahmad and colleagues have examined Islamic fashion and contemporary fashion 

design from Malaysian perspectives (Ahmad et al., 2018; Ziwei et al., 2024). This context 

supports the development of functional garments that respond to specific user needs while 

retaining modesty and cultural considerations. 

 

However, much of the existing research focuses on clothing worn during physical activity, 

sportswear, activewear, or broader modest fashion consumption. Less attention has been 

directed towards a garment specifically designed to facilitate changing from wet or activity 

clothing to dry clothing in outdoor environments where private changing facilities may be 

unavailable. This creates a design opportunity for a compact and portable garment that provides 

temporary coverage while incorporating practical fastening, storage, and multifunctional 

features. 

 

The development of Sarong Salin has also received recognition through several innovation and 

design competitions. The project was awarded Second Place in the Waste to Wealth Innovation 

2023 competition under the Professional Category and received a Silver Award at the Invention, 

Innovation & Design Exposition (IIDEX) 2022. In 2025, Sarong Salin received a Gold Medal 

at the 14th International Invention, Innovation & Design Competition (INDeS 2025) and was 

also awarded Best of the Best under the Design and Creativity theme. In 2026, a subsequent 

development of the concept, Mini Sarong Salin, received a Gold Medal at the 15th International 

Invention, Innovation & Design Competition (INDeS 2026). These recognitions provide 

contextual evidence of the project's development and innovation potential, while the present 

study focuses specifically on the systematic preliminary evaluation of five Sarong Salin design 

variations. 

 

Sarong Salin was developed in response to this specific situation. The concept combines a 

sarong-inspired body covering with an easy-fasten closure system and additional functional 

elements intended to support outdoor clothing change. The innovation is positioned at the 

intersection of modest clothing, functional apparel, outdoor recreation, and user-centred 

product development. This study therefore focuses on the preliminary development and 

comparative evaluation of five Sarong Salin variations to identify design characteristics that 

should be retained and refined in subsequent prototypes. 

 

Literature Review 

 

Modesty and Functional Clothing 

 

Modest clothing for Muslim women requires attention to both religiously informed 

expectations and practical use. Boulanouar (2006) discussed modesty in Muslim women's 
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clothing as a concept connected with Islamic values and dress practices. In the context of 

activewear, Hwang and Kim (2020) found that appropriate concealment, longer length, loose 

fit, and fabric thickness were among the important characteristics identified by veiled Muslim 

women. Their findings indicate that modesty is not simply a visual quality but is connected 

with garment construction, material, and user expectations. 

 

Md Zain and Syed Sahil (2018) explored modest activewear for Malaysian women through 

observation, interviews, questionnaires, and material experimentation. Their study emphasized 

the need to identify suitable materials and design features for active users. Saleh et al. (2022) 

likewise demonstrated how modesty concepts can be incorporated into sportswear through 

deliberate adaptation of design, construction, and material decisions. Collectively, these studies 

establish the relevance of functional design when developing clothing for Muslim women who 

participate in active lifestyles. 

 

Hwang and Kim (2021) further examined purchasing behaviours towards modest activewear 

and found that perceived functionality, expressiveness, aesthetics, and compatibility were 

associated with attitudes toward modest activewear. These findings are relevant to Sarong Salin 

because the product needs to perform a practical function while also being acceptable in 

appearance and use. The FEA framework proposed by Lamb and Kallal (1992) provides a 

useful design perspective by linking functional, expressive, and aesthetic considerations in 

apparel development. 

 

Muslim Women, Outdoor Recreation, and Clothing Needs 

 

Outdoor participation introduces environmental and situational conditions that can differ from 

indoor exercise. Sweidan et al. (2026) identified privacy, clothing, facilities, environmental 

conditions, and social factors among the considerations affecting Muslim women's outdoor 

physical activity. These findings support the importance of examining clothing as part of the 

broader conditions that can facilitate or constrain participation. 

 

Social and cultural conditions also influence participation. Chen and Qiao (2024), in a study 

involving 301 Muslim women, found a positive relationship between social support and 

sporting activities and identified psychological adjustment as a mediating factor. Although 

social support is outside the scope of the present study, the finding reinforces the broader point 

that participation is shaped by multiple interacting conditions. Clothing innovation can 

therefore be viewed as one practical component within a larger participation environment. 

 

Sportswear research also demonstrates the close relationship between fashion, innovation, 

function, and sustainability. Bruun and Langkjær (2016) described sportswear as an area where 

technical, social, aesthetic, and environmental concerns intersect. For Sarong Salin, this 

intersection is particularly relevant because the garment is intended to solve a specific practical 

problem while remaining lightweight, portable, comfortable, and acceptable to its intended 

users. 

 

Functional Apparel and User-Centred Product Development 

 

Functional apparel development benefits from direct consideration of user needs. Morris and 

Ashdown (2018) demonstrated the value of involving users in functional apparel product 

development and prototype evaluation. Their research showed how user participation can 
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support the development and assessment of apparel concepts when product performance 

depends on the interaction between garment design and activity. 

 

Morris et al. (2017) similarly demonstrated a user-centred approach in developing a nursing 

sports bra for physically active breastfeeding women. Their study illustrates how functional 

apparel can be developed around a specific user group and activity context. This approach is 

applicable to Sarong Salin because its design problem is similarly specific: providing a 

practical garment solution for a defined clothing-related need. 

 

Comfort is another important component of functional clothing. Wang (2008) explained that 

clothing comfort is influenced by material properties, garment design, and conditions of use, 

and that comfort evaluation can progress from fabric-level properties to complete garment 

systems. This perspective is relevant to Sarong Salin because comfort should be evaluated 

together with portability, fastening, coverage, and the outdoor conditions in which the garment 

will be used. 

 

Material selection is consequently a critical design decision. The five Sarong Salin prototypes 

were intentionally differentiated by material and configuration, allowing preliminary 

comparison of user preferences. A systematic approach to material evaluation in future research 

would provide stronger evidence concerning weight, opacity, water resistance, drying 

behaviour, drape, durability, packability, and tactile comfort. 

 

Research Gap and Objectives 

 

Existing research provides useful evidence on modest activewear, sportswear design, Muslim 

women's clothing preferences, functional apparel, and outdoor physical activity. However, the 

literature reviewed indicates a more specific gap concerning garments designed primarily to 

facilitate outdoor clothing change. Previous studies generally examine clothing worn during 

activity, whereas the present study addresses the transition between activity and post-activity 

clothing. This distinction is important because the garment must provide temporary privacy 

and coverage while also being portable, easy to fasten, comfortable, and convenient to store. 

Sarong Salin addresses this design gap by proposing a portable clothing-based solution for 

situations in which private changing facilities may be unavailable or inconvenient. The study 

contributes preliminary evidence on how different materials and functional configurations are 

perceived by a small group of Muslim women and provides a basis for subsequent prototype 

refinement. 

 

The objectives of this study are to: 

 

• develop five Sarong Salin design variations incorporating different materials and 

functional configurations; 

• explore functional aspects of the designs, particularly fastening, comfort, portability, 

coverage, and multifunctional features; 

• conduct a pilot comparative evaluation of the five design variations among Muslim 

women; and 

• identify the preferred design variation based on the respondents' comparative 

evaluation. 
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Methodology 

 

Research Design 

 

This study employed a product-development and preliminary evaluation design. Five Sarong 

Salin variations were developed with differences in material and functional configuration. The 

prototypes were subsequently compared through a pilot questionnaire-based evaluation. The 

exploratory design was intended to identify preliminary user preferences that could guide 

subsequent product refinement rather than to establish population-level generalizations. 

 

Participants 

 

The pilot study involved five Muslim women aged 19, 25, 30, 36, and 43 years. The participants 

were selected to provide preliminary feedback on the practicality and suitability of Sarong Salin 

as an outdoor clothing-change garment. Because the sample consisted of five participants, the 

results are interpreted descriptively and should not be generalized to the wider population. 

 

Data Collection 

 

The questionnaire collected basic participant information, experiences related to changing 

attire during outdoor or water-related activities, and the frequency of such activities. 

Participants were then presented with five Sarong Salin variations and evaluated the designs 

according to characteristics relevant to outdoor clothing change. These characteristics included 

colour, fastening method, functionality, availability of a microfibre towel, comfort, portability, 

and the storage bag. 

 

Design Development 

 

Five Sarong Salin variations were developed using different materials and configurations: SOS 

1 (silicon nylon), SOS 2 (imitation polyester soft aluminum film), SOS 3 (210T silver polyester 

taft), SOS 4 (silver-coloured polyester), and SOS 5 (polyethylene). The design concept 

incorporated an easy-fasten closure system intended to simplify wearing and fastening while 

maintaining body coverage. Additional functional elements included a hood, microfibre towel, 

and storage component to support portability. 
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Figure 1: Five Sarong Salin Design Variations Evaluated in the Pilot Study 

Sarong Salin pilot study design evaluation. 

 

Comparative Evaluation and Data Analysis 

 

The five variations were compared using the pilot evaluation results and the SWOT analysis 

prepared during product development. The comparative assessment considered the strengths 

and limitations of each variation and the characteristics selected by respondents. The findings 

are reported descriptively using the recorded percentages of respondent choices. No inferential 

statistical analysis is claimed because the pilot sample was small and the original evaluation 

was designed as a preliminary product assessment. 
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Results and Discussion 

 

Comparative Preference of the Five Designs 

 

The pilot evaluation showed variation in respondents' choices across the five Sarong Salin 

designs. Table 1 presents the recorded percentages associated with the five design variations. 

The percentages represent respondent choices across the evaluated design characteristics and 

are not mutually exclusive. 

 

Table 1: Comparative Percentage of Respondent Choices for the Five Sarong Salin 

Designs 

 

Design Material Percentage 

SOS 1 Silicon Nylon 22% 

SOS 2 Imitation Polyester Soft 

Aluminum Film 

12% 

SOS 3 210T Silver Polyester Taft 2% 

SOS 4 Silver-Coloured Polyester 52% 

SOS 5 Polyethylene (PE) 30% 
Source: Sarong Salin pilot study evaluation. 

 

SOS 4 recorded the highest percentage at 52%, followed by SOS 5 at 30%, SOS 1 at 22%, SOS 

2 at 12%, and SOS 3 at 2%. The higher preference for SOS 4 suggests that this variation 

provided a more favourable combination of characteristics according to the pilot respondents. 

The result should not be interpreted as evidence that silver-coloured polyester is universally 

superior because only five participants were involved and several design characteristics were 

considered simultaneously. 

 

Comfort, Lightweight Construction, and Portability 

 

Respondent feedback highlighted comfort, lightweight construction, colour suitability, and 

portability as positive characteristics of the preferred variations. This finding is consistent with 

the functional-clothing literature, which treats comfort as an interaction between material 

properties, garment design, environmental conditions, and user perception (Wang, 2008). For 

Sarong Salin, comfort is particularly important because the garment is intended to be used 

during a practical clothing-change task rather than as conventional fashion apparel. 

 

Portability is also important because the product is intended for outdoor use, where users may 

already carry personal belongings and activity equipment. A bulky or difficult-to-store garment 

could reduce its practical value even when it provides adequate coverage. The favourable 

responses to SOS 4 and SOS 5 therefore suggest that subsequent prototypes should retain 

lightweight characteristics while improving folding and storage. This direction is consistent 

with functional apparel approaches that align product features with user activities and contexts 

(Lamb & Kallal, 1992; Morris & Ashdown, 2018). 

 

Fastening, Privacy, and Ease of Use 

 

The easy-fasten closure is a central functional element of Sarong Salin. The purpose of the 

closure is not only to secure the garment but also to reduce the effort required to put on and 
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adjust the garment during a clothing change. The pilot designs explored fastening solutions 

including string with stopper, elastic round string, and adjustable button-hole elastic tape with 

button. 

 

From a user-centred design perspective, fastening is closely related to task efficiency and 

usability. A clothing-change garment needs to be sufficiently secure to maintain coverage while 

also being simple to operate. This requirement supports iterative prototype evaluation in 

functional apparel development, where user feedback can inform refinement of construction 

and functional details (Morris & Ashdown, 2018; Morris et al., 2017). Further testing should 

evaluate fastening through task time, ease of operation, security during movement, and 

performance when changing from wet clothing. 

 

Multifunctionality and Integrated Features 

 

Sarong Salin was conceived as a multifunctional garment rather than only a temporary 

covering. The inclusion of a hood, microfibre towel, and storage component reflects an attempt 

to combine several outdoor clothing-related needs within one portable product. 

Multifunctionality may reduce the number of separate items a user needs to carry and can 

therefore improve convenience during recreational activities. 

 

However, multifunctionality should not create unnecessary complexity. Additional components 

can increase weight, bulk, manufacturing complexity, or difficulty in folding. Subsequent 

development should therefore balance the number of functions with the primary purpose of the 

garment: facilitating a private and practical clothing change. Only features that provide clear 

user value without compromising portability and ease of use should be retained. 

 

Material Selection and Design Direction 

 

The comparative results indicate that material selection should be considered together with 

garment construction and user experience. SOS 4 received the highest preference, while SOS 

5 also received a comparatively favourable response. The five variations provide exploratory 

information about how material and configuration may influence perceived comfort, 

portability, and overall suitability. 

 

Material selection in functional apparel should be guided by the intended task and the physical 

and perceptual needs of users. Future Sarong Salin testing should therefore examine properties 

that were not quantitatively assessed in the pilot study, including weight, water resistance, 

drying behaviour, drape, opacity, durability, packability, and tactile comfort. Such testing 

would provide a stronger evidence base for final material selection than preference percentages 

alone. 

 

Design Implications 

 

Several design implications can be derived from the pilot findings. First, privacy and body 

coverage should remain the primary functional requirements because they define the problem 

the garment is intended to address. Second, the fastening system should be simple, secure, and 

adjustable. Third, lightweight construction and compact storage should be retained to support 

portability. Fourth, comfort should be considered in relation to material, garment construction, 

environmental conditions, and movement. Fifth, multifunctional elements such as the hood and 
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microfibre towel should be integrated only when they provide clear user value. Finally, material 

choices should be validated through systematic testing rather than preference alone. 

 

These implications position Sarong Salin as an initial design direction for Islamic-based 

functional outdoor apparel. The study demonstrates how a specific clothing problem can be 

translated into a product-development process involving material variation, functional features, 

prototype comparison, and user evaluation. Nevertheless, the findings remain preliminary and 

should be followed by larger-scale usability and wear testing. 

 

Conclusion 

 

This study developed and preliminarily evaluated Sarong Salin as an Islamic-based functional 

garment intended to facilitate outdoor clothing changes among Muslim women. Five design 

variations were developed using different materials and functional configurations and were 

evaluated by five Muslim women. The pilot findings showed that SOS 4, using silver-coloured 

polyester, received the highest percentage of respondent choices at 52%, followed by SOS 5 at 

30%, SOS 1 at 22%, SOS 2 at 12%, and SOS 3 at 2%. 

 

The results suggest that the preference for SOS 4 was associated with a combination of comfort, 

lightweight construction, colour suitability, portability, and functional potential. The findings 

also reinforce the importance of an easy-fasten closure, adequate coverage, compact storage, 

and carefully selected multifunctional features. These characteristics provide a preliminary 

design direction for subsequent Sarong Salin development. 

 

The contribution of this pilot study lies in identifying a specific functional clothing opportunity 

at the intersection of modesty, privacy, outdoor recreation, and portable garment innovation. 

Sarong Salin offers a garment-based approach for situations in which private changing facilities 

may be unavailable or inconvenient. However, the study is limited by its very small pilot 

sample and descriptive evaluation. The findings should therefore not be generalized. Future 

research should involve a larger and more diverse group of Muslim women and should use 

systematic usability testing, controlled material evaluation, wear trials, and quantitative 

measures of comfort, portability, ease of fastening, coverage, and task performance. 
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