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Abstract

The advancement of Artificial Intelligence (Al) has significantly influenced digital religious
applications, particularly through adaptive, personalised and data-driven features that support prayer
time applications. Since the validity of prayer is strictly tied to accurate timing, the use of Al in this
domain requires critical evaluation from both technological and Shariah perspectives. This study aims
to examine the potential of Al-supported features in enhancing the efficiency, personalisation and
usability of prayer time applications, with particular attention to technical accuracy, Shariah
compliance, algorithmic transparency and user privacy concerns. A qualitative, library-based
methodology was employed by analyzing scholarly works, astronomical guidelines, fatwas and
official Islamic institutional documents. The analysis integrates inductive and deductive approaches.
The inductive approach was used to identify practical issues reported in existing literature and
observable application features, while the deductive approach evaluated the conformity of Al-based
applications with astronomical principles and Shariah requirements. Findings indicate that digital
prayer time applications enhance access to prayer time information through geolocation and
astronomical calculation, while Al may strengthen supporting features such as adaptive reminders,
personalisation, contextual alerts and data-driven user assistance. Where Al-based functionality is
present, it may support adaptive reminders, contextual alerts and personalised user assistance that
are adaptable to users’ daily routines and supports the integration of complementary features such
as calendars and Qiblah direction. Nevertheless, several challenges remain including inconsistent
geographical data, environmental factors such as weather conditions and urban obstructions may
complicate observational validation and local horizon assessment, although standard astronomical
calculations primarily depend on validated parameters and geolocation data. In conclusion, Al offers
significant potential in strengthening the functionality of prayer time applications. However, its
adoption requires not only technical accuracy but also ethical responsibility and Shariah compliance,
ensuring that such innovations function as trustworthy tools that enhance, rather than undermine, the
sanctity of Islamic worship in the digital age.

Abstrak

Kemajuan kecerdasan buatan (Artificial Intelligence) telah memperluas potensi aplikasi keagamaan
digital, termasuk aplikasi waktu solat. Memandangkan kesahan solat berkait rapat dengan masuknya
waktu yang ditetapkan, penerapan ciri-ciri yang disokong oleh Al memerlukan penilaian kritis
daripada perspektif teknologi dan Syariah. Kajian ini meneliti potensi, keterbatasan dan keperluan
tadbir urus aplikasi waktu solat yang disokong Al, dengan memberikan perhatian khusus terhadap
ketepatan astronomi, kalibrasi setempat, ketelusan algoritma, privasi dan pematuhan Syariah. Kajian
ini menggunakan pendekatan kualitatif berasaskan kajian kepustakaan melalui analisis terhadap
karya ilmiah, panduan astronomi, bahan perundangan Islam yang berkaitan serta dokumen rasmi
yang dikeluarkan oleh pihak berkuasa Islam. Analisis dilaksanakan dengan menggabungkan
pendekatan induktif untuk mengenal pasti isu teknikal dan etika yang berulang, serta pendekatan
deduktif berasaskan ilmu falak, prinsip figh dan maqasid al-Shariah. Dapatan menunjukkan bahawa
penentuan asas waktu solat masih bergantung pada geolokasi, parameter astronomi yang disahkan
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dan pengiraan berasaskan peraturan. Al, apabila terbukti diintegrasikan, boleh berfungsi sebagai
lapisan pelengkap bagi menyediakan peringatan kontekstual, bantuan pengguna yang diperibadikan
dan sokongan berasaskan data. Walau bagaimanapun, ciri-ciri tersebut tidak boleh menggantikan
parameter falak tempatan, autoriti institusi atau proses pengesahan berasaskan Syariah. Antara isu
utama yang dikenal pasti ialah penetapan geografi yang tidak sesuai, pendedahan kaedah pengiraan
yang terhad, risiko privasi berkaitan data lokasi dan penggunaan serta pergantungan berlebihan
terhadap output automatik yang tidak telus. Analisis ini menunjukkan bahawa aplikasi waktu solat
yang boleh dipercayai perlu mengintegrasikan dua dimensi yang saling berkait, iaitu kesahan
pengiraan astronomi asas dan tadbir urus etika bagi ciri-ciri yang disokong Al. Oleh itu, aplikasi waktu
solat yang disokong Al hendaklah dibangunkan melalui kerangka yang telus, peka terhadap privasi
dan dipandu oleh tadbir urus Syariah agar teknologi tersebut dapat memperkukuh, bukan
menjejaskan integriti ibadah umat Islam dalam era digital.

Introduction

Human approaches to problem-solving in daily life have undergone profound changes with the
emergence and rapid development of Al. Designed to minimize time, energy and error in various tasks,
Al is capable of processing and analyzing data automatically, making decisions based on patterns and
past experiences and adapting to new information (Kaplan & Haenlein, 2019). Despite its promise, Al
also raises ethical concerns due to its capacity to operate beyond human control. In the context of
contemporary Muslim life, the management of time and the scheduling of worship, particularly prayer,
are often disrupted by work demands, family responsibilities and social commitments. Thus,
technological tools that enable Muslims to safeguard prayer times with accuracy and consistency are
increasingly critical (Abdul Manaf et al., 2015). Precision is not only a religious requirement but is directly
tied to tagwa and devotion to God, since the validity of prayer hinges on its performance within the
prescribed timeframe.

Digital prayer time applications generally combine geolocation with deterministic astronomical
calculation. Such functionality should not automatically be treated as Al, because GPS, location updates
and pre-set formulae are usually rule-based processes. Al becomes relevant only where an application
demonstrably incorporates learning, prediction, user-pattern recognition or context-sensitive decision-
support features (Reda & Andreas,2004; Russell & Norvig, 2021). The incorporation of Al into Islamic
studies should not be underestimated. Al holds significant potential across various Islamic disciplines,
including jurisprudence (figh), astronomy (falak), hadith, tafsir and Islamic finance (Campbell & Evolvi,
2020). In the domain of prayer times, Al offers a responsive, data-driven approach aligned with
Shariah’s emphasis on punctual worship. Nevertheless, such integration must remain within the
framework of magqasid al-shariah to ensure that technological applications do not isolate Islamic
knowledge from its social, political, and economic contexts.

Prayer (salah), the second pillar of Islam, is obligatory for every Muslim and must be performed
at five specific times daily Fajr, Zuhr, ‘Asr, Maghrib and ‘Isha’. These times are determined by the sun’s
position and natural phenomena, which vary by latitude and longitude (Nizam et al., 2019). According
to juristic discussions, the performance of an obligatory prayer before the entry of its prescribed time is
not valid because the entry of time constitutes a condition for the validity of prayer (Al-Sharbini, 1994;
Al-Shatibi, 2005). In the Malaysian context, Nizam et al. (2022) is more appropriately used to support
the importance of local zoning and contextual determination of prayer times. Prayer is not merely a
ritual but a spiritual bond between the servant and the Creator, reinforcing discipline and spirituality
(Qal’aji, 1996). Accordingly, ensuring timely performance of prayer through technologies like Al is not
simply about convenience, but an act of safeguarding the trust of worship and deepening spiritual
consciousness in the digital age. Against this backdrop, this study seeks to address three key questions:

1. How has the Al revolution impacted prayer time applications?

2. What are the advantages and challenges of using Al technology in the development of prayer
time applications?

3. What ethical and Shariah implications arise from the application of Al in acts of worship,
especially in the performance of prayer?

Literature Review
The development of Artificial Intelligence (Al) has significantly reshaped contemporary digital life,
including the way Muslims access religious information and manage acts of worship. Al is generally

understood as a computational system capable of simulating human cognitive functions such as
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learning, reasoning, prediction and decision-making (Russell & Norvig, 2021). In the context of prayer
time applications, core prayer time determination is generally based on geolocation and astronomical
calculation (Reda & Andreas, 2004). Al, where integrated, functions more appropriately as a supporting
layer that enhances user personalisation, adaptive reminders, contextual alerts and data-driven
assistance (Perera et al., 2014). Nevertheless, the integration of Al into worship-related applications
must be approached carefully because prayer is a ta’abbudi act whose validity depends on the accurate
entry of its prescribed time. The existing manuscript already identifies this concern by linking prayer
validity with astronomical accuracy, Shariah requirements and the need for ethical responsibility in Al-
based prayer applications.

From the perspective of Islamic astronomy (‘ilm al-falak), prayer times are determined through
observable solar phenomena and established astronomical parameters. Therefore, Al may enhance
computational speed and consistency, but it cannot replace the epistemic foundations of falak, juristic
authority or official religious guidelines. Studies on prayer time determination in Malaysia emphasize
the importance of local approaches, zoning systems and contextual calibration in order to avoid
discrepancies between calculated times and actual geographical conditions (Nizam et al., 2019, 2020
& 2022). This is particularly important in locations where altitude, longitude, latitude, administrative
prayer zones and horizon conditions may affect the accuracy of calculated prayer times. Hence, Al-
based applications must be understood as supportive instruments that assist the determination of
prayer times, not as independent authorities that override Shariah-based astronomical principles.

The shift from printed prayer timetables to mobile applications has expanded public access to
prayer time information. Earlier studies on Muslim prayer applications highlight the value of mobile
platforms in guiding users, improving accessibility and supporting religious routines through digital
reminders (Abdul Manaf et al., 2015). Ahmad & Ibrahim (2024), for instance, argue that digital resources
should be guided by Islamic values so that technology contributes positively to human development
rather than functioning as a neutral or uncontrolled tool. Although their study focuses on children’s
socio-emotional development, its implication is relevant to religious applications such as digital systems
used by Muslims should not only provide access and convenience, but also promote balanced,
responsible and value-conscious engagement with technology.

Despite these potentials, Al-based prayer time applications remain exposed to technical and
epistemic limitations. Prayer time accuracy depends on data quality, including latitude, longitude,
altitude, solar depression angle, atmospheric refraction, temperature, pressure and time-zone
configuration. Errors in geolocation or inappropriate default settings may produce differences between
the application’s output and officially adopted prayer times. In Malaysia, this issue is particularly
significant because prayer times are regulated through local authority and zoning considerations. If Al
systems apply generic global settings without local calibration, users may receive times that conflict
with the standards used by JAKIM or state religious authorities. This reinforces the argument that prayer
time applications must include transparent calculation methods and locally validated settings rather than
relying solely on automated global algorithms.

The question of transparency is also central to worship confidence. In acts of worship, yaqin is
essential. Therefore, users should not be left to depend blindly on opaque computational outputs. The
existing manuscript correctly identifies algorithmic opacity as a major issue, especially when
applications do not disclose the astronomical methods, solar angles, time-zone adjustments or Shariah
references used in the calculation process. This concern is consistent with the broader Islamic
governance discourse. Syarif & Ahmad Nadzri (2024) identify Quranic governance principles such as
amanah, justice, consultation, courage and wisdom as essential foundations for responsible
governance. When applied to Al-based prayer applications, these principles require developers to act
with trustworthiness in handling worship-related data, consult qualified falak and Shariah experts, and
ensure that users are given clear information about how prayer times are generated.

Privacy and data protection further complicate the use of Al in prayer applications. Many
applications require access to real-time geolocation, usage behaviour and sometimes worship-related
routines. Such data is not merely technical, it may reveal private patterns of religious life, mobility and
personal habits. Within a maqasid framework, these raises concerns related not only to hifz al-din but
also to hifz al-nafs, hifz al-‘ird and hifz al-‘aql. Maqasid al-Shariah also can guide modern professional
practices by balancing technical necessity with religious, ethical and dignity-based considerations
(Dusuki & Abdullah, 2007). By analogy, Al-based prayer applications should embed privacy-by-design
and Shariah-by-design principles so that technological efficiency does not compromise user dignity,
informed consent or data security.

Overall, the literature indicates that Al has strong potential to improve the accuracy, efficiency
and personalization of prayer time applications. However, this potential is inseparable from challenges
involving data integrity, local calibration, privacy protection, algorithmic transparency, user literacy and
Shariah validation. Existing studies have discussed digital Islamic engagement, maqasid-based ethics,
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governance values and Shariah-compliant standardisation, yet there remains limited focused
discussion on how these dimensions should be integrated into a specific governance framework for Al-
based prayer time applications. Therefore, this study addresses an important gap by examining Al
prayer applications through the combined lenses of ‘ilm al-falak, maqasid al-Shariah, digital ethics and
Shariah governance, ensuring that technological innovation supports rather than weakens the validity
and sanctity of Muslim worship.

Methodology

This study employs a qualitative, library-based approach to examine the integration of Al in prayer time
applications, with emphasis on its potential, challenges and alignment with Shariah principles. Data
were collected from secondary sources, including peer-reviewed journal articles, reference books,
fatwas, institutional reports and official guidelines issued by recognised authorities, particularly the
Department of Islamic Development Malaysia (JAKIM). The qualitative design enables a critical
examination of scholarly discourse, institutional policies and normative concerns surrounding Al in
religious contexts, particularly prayer time determination. The analysis was conducted through
document analysis and thematic-narrative synthesis, which enabled the identification, interpretation and
organisation of recurring themes across the selected materials (Braun & Clarke, 2021). Special
attention was given to literature concerning Shariah compliance, Al ethics, algorithmic transparency,
data privacy and the suitability of Al-supported systems in advancing the objectives of maqasid al-
Shariah.

This orientation is consistent with recent discussions that stress the need for digital systems used
by Muslims to be guided by ethical values, proper knowledge integration and responsible governance
rather than technological convenience alone (Ahmad & Ibrahim, 2024; Syarif & Ahmad Nadzri, 2024).
Two complementary analytical approaches were adopted, inductive and deductive analysis. The
inductive approach was used to identify practical and technical issues associated with Al-supported
prayer time applications based on existing literature, published reports, observable application features
and available technical descriptions. This analysis focused on recurring concerns such as timing
discrepancies, limited disclosure of calculation parameters, interface clarity and possible limited user
understanding of the computational logic underpinning prayer time determination. Since this study does
not involve primary data collection, these user-related issues are discussed as literature-based and
observational concerns rather than direct empirical findings.

The inductive analysis further highlighted recurring concerns relating to timing inaccuracies, time-
zone discrepancies, interface clarity and limited explanation of calculation methods. These issues may
affect user confidence, particularly in worship-related applications where transparency and certainty are
essential. Such concerns support the need for clearer Al governance, structured documentation and
transparent disclosure of technical processes, particularly where automated systems influence sensitive
religious practices (Mokander et al., 2021; National Institute of Standards and Technology [NIST],
2023). In contrast, the deductive approach examined the conformity of Al-supported applications with
the principles of Islamic astronomy (‘ilm al-falak) and the requirements of Shariah, as delineated by
JAKIM, the National Fatwa Council and classical juristic authorities. The assessment relied on
fundamental religious criteria, including the requirement of yaqin in determining prayer times, the use
of valid astronomical parameters, local calibration and institutional validation. Applications that fail to
disclose essential information, such as solar altitude angles for Fajr and ‘Isha’, time-zone configuration
and local authority references, may weaken Shariah confidence and governance accountability. This
assessment is also consistent with recent magqgasid-oriented scholarship that emphasises the need to
balance technical necessity with ethical responsibility, dignity and religious legitimacy (Dusuki &
Abdullah, 2007).

By combining inductive and deductive analysis, the study ensures both contextual sensitivity and
normative rigour. The inductive approach identifies practical issues reported in the literature and
observable application features, while the deductive approach evaluates these concerns against Islamic
jurisprudential principles, falak standards and Shariah governance requirements. Together, these
approaches provide a balanced framework for assessing not only the technical potential of Al-supported
prayer time applications but also their religious legitimacy and limitations within the ta‘abbudi domain
of prayer. As this study is based on library research and limited application feature evaluation, it does
not claim to represent direct user experience. Future studies may strengthen the discussion through
surveys or interviews involving Muslim users, developers, falak experts and religious authorities such
as JAKIM.
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Discussion

The term salah (3>w=) is the singular form of salawat (<'s\=), derived from the verb sala-yusalli-salah
(3= JLar L), which conveys meanings such as supplication, mercy, seeking forgiveness and
prostration (Ibn Manzur, 1990). In Lisan al-‘Arab, prayer is defined as a combination of bowing (ruku’),
prostration (sujud) and glorification (tasbih). Meanwhile, al-Mu’jam al-’Arabi al-Asasi interprets salah as
a form of supplication encompassing requests for forgiveness and divine mercy (Al-Fayruzabadi, 1987).
This principle is explicitly affirmed in Surah al-Nisa’ (4:103), which states that prayer has been
prescribed upon believers at fixed times. The verse establishes that the validity of prayer is closely
connected to the entrance of its prescribed time.

Some scholars also associate the term salah with al-sillah (3<ll), meaning connection, which
signifies the spiritual bond between humankind and Allah SWT (Al-Qastallani, 1991). Within this
interpretation, prayer becomes the medium that links the created being to the Creator. From a
terminological perspective, the fugaha’ divide the meaning of prayer into two dimensions. First, as an
outward act of worship comprising the physical pillars such as takbir, ruku’, sujud and salam (Al-
Sharbini, 1994). Second, as an inward spiritual experience that reflects humility (khushu’), sincerity
(ikhlas) and attentiveness of the heart. Al-Ghazali (1997) explained that the essence of prayer lies in
the presence of the heart and reverential fear of Allah. Similarly, Hawwa (1988) emphasized that prayer
is the outpouring of complete spiritual hope, accompanied by remembrance (dhikr) and supplication
(du’a).

Thus, salah embodies both the external and internal dimensions of worship, performed through
bodily actions while simultaneously nurturing a spiritual relationship between servant and Lord. It
commences with intention (niyyah), takbir and concludes with salam. The five daily prayers constitute
an individual obligation (fard ‘ayn) that has been decisively established (gat’) through the Quran,
including the command of Allah SWT in Surah al-Nisa’ (4), verse 103:

“For such prayers are enjoined on believers at stated times”.

This command is further reinforced in other Qur'anic verses, such as those found in Surah al-Bagarah
(2:43) and Surah Taha (20:14), both of which emphasize the obligation of establishing prayer as a
fundamental act of worship in Islam. This requirement remains relevant and binding despite shifts in
social structures and technological advancement (Ibn ‘Abidin, 1994).

In line with the progress of Islamic astronomy, prayer times are now determined through hisab
(astronomical calculations) based on the position of the sun. For instance, Zuhr begins when the sun
declines from its zenith, while ‘Asr is marked by the length of a shadow equaling that of the object
casting it. The time for Fajr begins with the appearance of the true dawn (fajr sadiq), identified by a
horizontal white light across the eastern horizon following the disappearance of night’s darkness and
ends with the full rising of the sun. Maghrib begins immediately after sunset, when the sun completely
disappears beyond the western horizon and ends with the disappearance of the red twilight (shafaq
ahmar). ‘Isha’ then begins after the disappearance of the shafaq ahmar and continues until the
emergence of fajr sadiq, which marks the beginning of the Fajr prayer time (Al-Qushayri, 2006). This
framework is consistent with the hadith narrated by “Abdullah Ibn ‘Amr, in which the Prophet SAW
explicitly outlined the boundaries of the prescribed prayer times:
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From ‘Abdullah Ibn ‘Amr (RA), the Prophet SAW said: “The time for Zuhr begins
when the sun declines westward from its zenith, lasting until a person’s shadow
becomes equal in length to his height, before the entry of ‘Asr. The time for ‘Asr
extends as long as the sun has not turned yellow. The time for Maghrib lasts until
the red twilight disappears from the western horizon. The time for ‘Isha’ continues
until the middle of the night. The time for Fajr begins at the break of dawn and lasts
until the sun rises.” (Narrated by Muslim, hadith no. 612)
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This hadith narrated by ‘Abd Allah Ibn ‘Amr establishes that the prescribed times of the five daily
prayers are linked to identifiable temporal and celestial indicators. It therefore provides an important
textual basis for the juristic determination of prayer times, particularly the need to verify the entry and
expiry of each prescribed period. From the perspective of Islamic astronomy, contemporary hisab does
not replace these revealed indicators, rather, it translates them into measurable astronomical
parameters that enable consistent time determination across different locations. Accordingly, digital
prayer time applications should be evaluated according to whether their calculation methods,
geographical settings and local parameters accurately correspond to the Shariah-based indicators
reflected in the hadith and recognised falak guidelines (Al-Qushayri, 2006; JAKIM, 2020; Nizam et al.,
2019).

Moreover, the traditional method of determining prayer times through direct observation of
celestial phenomena is confronted with numerous practical challenges. Among the main constraints are
weather conditions such as cloud cover or heavy rain that obscure the horizon, thereby complicating
the identification of the sun’s decline, the emergence of the true dawn (fajr sadiq) or the disappearance
of twilight (shafaq). In urban contexts, high-rise buildings and light pollution further obstruct clear views
of the horizon. Such conditions create difficulties, particularly in distinguishing the true dawn (fajr sadiq)
from the false dawn (fajr kadhib) or evening twilight, which in turn undermines the precision of prayer
time determination (Nizam et al., 2019). With the advent of technological innovations, including the use
of Al, there is significant potential to enhance the accuracy and consistency of prayer time calculations,
thereby providing a more reliable framework for modern Muslim practice.

Shariah Requirements in the Use of Al for Prayer Time Applications

This fundamental requirement is explicitly affirmed in Surah al-Nisa’ (4:103), which states that prayer
has been prescribed upon believers at fixed times. This verse establishes that the validity of prayer is
closely connected to the entrance of its prescribed time. The determination of prayer times in Islam is
not subject to flexibility; rather, it constitutes a fundamental pillar that directly affects the validity of
worship. Any material error in determining the entry of prayer time may risk the performance of prayer
before its prescribed time, thereby raising a question of validity under the figh principles governing the
conditions of prayer (Al-Sharbini, 1994; Al-Shatibi, 2005). In the Malaysian context, the selection of
calculation parameters, local zones and authoritative references should be aligned with official falak
guidance and established local practice (JAKIM, 2020; Nizam et al., 2019, 2022).

Furthermore, Al should not be regarded as a complete substitute for human agency in
determining prayer times. Rule-based digital systems can automate astronomical calculations, while Al
may function as an additional layer for personalisation, contextual assistance and adaptive reminders.
Al-Qaradawi (2001) underscores that in the context of worship, the duty to comprehend foundational
rulings must be preserved. Thus, technology should function merely as a complementary tool, not as a
replacement for the roles of ijtihad, astronomy (falak) and religious authority. In this regard, Al ought to
enhance understanding and facilitate worship, rather than reducing users to blind adherence to system-
generated outputs.

Another critical requirement in the use of Al for worship is the necessity of tahqiq (verification of
content accuracy) and ta’yid (legal endorsement) by Shariah scholars and astronomical experts before
such applications are released for public use. This aligns with the figh maxim, “Ma la yatimmu al-wajib
illa bihi fahuwa al-wajib” meaning, whatever is indispensable for the fulfillment of an obligatory act also
becomes obligatory to safeguard (Al-Qarafi, 1994). Hence, any Al system employed for prayer time
determination must undergo rigorous Shariah validation processes, failure to do so risks systemic
violations of ritual law.

In conclusion, while Al offers notable benefits in terms of efficiency, speed, and convenience in
prayer time determination, its deployment cannot be divorced from strict Shariah requirements. An
interdisciplinary approach bringing together technologists, astronomers (‘ilm al-falak experts) and
fugaha’ is essential to ensure that such applications truly align with the objectives of Shariah and are
reliable in safeguarding the validity of worship. Absent such measures, Muslims remain at risk of
performing invalid prayers due to inaccurate prayer times, a concern that becomes increasingly
pressing in today’s complex digital environment.

The Impact of the Al Revolution on Prayer Time Applications
Digital prayer time applications can integrate geolocation, time-zone data and selected astronomical
parameters to generate location-responsive prayer time information. However, these processes should

be understood primarily as rule-based astronomical computation unless the application incorporates
learning, prediction or adaptive decision-making features (Reda & Andreas, 2004; Russell & Norvig,
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2021). However, these processes should be understood primarily as rule-based astronomical
computation unless the application incorporates learning, prediction or adaptive decision-making
features.

Where an application incorporates context-aware or learning-based functionality, it may support
adaptive reminders, contextual alerts and personalised user assistance. Research on mobile
notifications demonstrates that user responsiveness and perceived interruption are influenced by
contextual factors, task characteristics and individual differences, while context-aware computing
enables systems to adapt information delivery according to time, location and user-related conditions
(Mehrotra et al., 2016; Perera et al., 2014). However, this potential should not be interpreted as
evidence that all existing prayer time applications currently employ Al-driven personalisation. User
experience in prayer time applications should be assessed through interface clarity, ease of navigation,
comprehensibility of settings and the appropriateness of notification delivery. In particular, notification
timing should consider users’ contexts in order to minimise unnecessary interruption while maintaining
the usefulness of religious reminders (Mehrotra et al., 2016).

Al becomes relevant only when the system incorporates learning, prediction, user-pattern
recognition or contextual decision support. For example, when users move to a new location, the
application automatically recalculates and provides updated prayer times based on the latest
geographical data. One of the primary advantages of Al is its capacity to provide a more personalized
experience tailored to individual user needs. In the context of prayer time applications, Al enables users
to customize settings according to their preferences. Users can select different prayer time methods
depending on their location, while also receiving intelligent notifications for each prayer. Where context-
aware or learning-based functionality is present, reminders may be adapted to users’ locations, routines
and notification preferences. However, such features should not be assumed to exist in all prayer time
applications (Mehrotra et al., 2016; Perera et al., 2014).

Beyond technical aspects, user-friendliness is a critical factor in ensuring application efficiency
and reliability. Intuitive design and simple navigation not only facilitate quick access to prayer times but
also reduce errors and confusion in usage. User experience should be assessed through interface
clarity, ease of navigation, comprehensibility of settings and the appropriateness of notification delivery
(Mehrotra et al., 2016). In prayer time contexts, this aspect is particularly significant since users often
require immediate information, especially as prayer times approach. However, overly complex designs
or features misaligned with Shariah requirements may undermine the effectiveness of such
technologies and erode user trust in their religious validity.

Al and big data analytics may support prayer time applications by processing large-scale location,
astronomical and contextual data to identify patterns that are difficult to detect through manual
calculation. In mobile systems, machine learning and context-aware computing have been used to
analyse high-volume, time-dependent and location-dependent data for prediction, contextual adaptation
and intelligent decision support (Perera et al., 2014). Applied to prayer time applications, such
techniques may strengthen supporting features such as contextual alerts, personalised reminders,
anomaly detection in geolocation data and adaptive user assistance, while the core prayer time
calculation remains grounded in astronomical parameters and rule-based computation.

The integration of Al in large-scale data analysis enables continuous improvement in both
functionality and system reliability. With access to more precise information, users gain greater
confidence in the accuracy of prayer times provided, which strengthens their religious practices. This
makes Al-based applications increasingly relevant, trustworthy and beneficial in supporting the daily
spiritual needs of Muslims (Campbell & Evolvi, 2020). In summary, digital prayer time applications have
enhanced efficiency and accessibility by providing responsive prayer time information through
geolocation and astronomical calculation. Al, where integrated, further supports these systems through
personalisation, adaptive reminders, contextual alerts and user assistance.

Distinguishing Al From Rule-Based Astronomical Calculation

Core prayer time determination is primarily based on astronomical computation that derives solar
position from date, time zone, latitude, longitude, altitude and selected calculation parameters. The
presence of GPS, geolocation or pre-set formulae alone does not establish that an application uses an
adaptive or learning-based Al component. Therefore, such systems should be described as digital
astronomical calculators unless there is clear evidence that the application incorporates learning,
prediction, user-pattern recognition or context-sensitive decision-making functions (Grena, 2008; Reda
& Andreas, 2004; Russell & Norvig, 2021).

Al becomes relevant when the application goes beyond fixed astronomical computation. This
may include machine learning models that learn users’ routines to personalise reminders, natural
language processing chatbots that answer religious questions, big data analytics that identify recurring
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timing or location patterns, anomaly detection in geolocation data or contextual adjustment using real-
time environmental data (Perera et al., 2014). Therefore, the added value of Al lies not in replacing the
established principles of ‘ilm al-falak, but in improving the surrounding digital ecosystem through
personalisation, automation, user support and decision assistance.

From a Shariah perspective, this distinction is important. If prayer times are generated through
ordinary astronomical formulas, the main concern lies in the accuracy of parameters, local calibration
and institutional validation. If Al is involved, additional concerns arise, including algorithmic opacity,
explainability, data privacy and model accountability (Adadi & Berrada, 2018). Thus, Al-based prayer
applications should be assessed according to two layers: first, the validity of the core astronomical
calculation; and second, the ethical and Shariah governance of Al-supported features.

Challenges and Limitations of Al in Prayer Time Applications

Prayer time calculation depends primarily on validated astronomical parameters and accurate
geographical information. Weather conditions and urban obstructions do not ordinarily alter a standard
calculated timetable directly; rather, they may complicate observational verification of the horizon, true
dawn and twilight. In contrast, differences in latitude, local zoning and geographical conditions may
require locally validated parameters and specialised treatment, especially in areas with challenging
geographical conditions (Nizam et al., 2019, 2022; Saad et al., 2022). Privacy and data security
constitute an additional challenge because prayer time applications may process geolocation and
usage-related information depending on their design and enabled features.

To mitigate these risks, developers should implement robust and integrated data-governance
measures, including data minimisation, appropriate access controls, secure processing, transparent
privacy notices and clear procedures for handling user information. Without credible assurances of
privacy and data protection, users may hesitate to rely on such applications for religious purposes.
Therefore, data security and privacy governance are not merely technical matters but central elements
of trust, accountability and the sustainable use of Al-supported worship applications (Ebrahimi et al.,
2021; NIST, 2023). From a literature-based perspective, users may become dependent on application
outputs without sufficient understanding of the underlying calculation logic, especially when the
applications do not provide clear explanations of their methods, including the sources of astronomical
data, time zone adjustments and geolocation processes. This lack of understanding prevents users
from assessing whether the timings provided truly align with Shariah requirements (Saad et al., 2022).

Developers should provide clear explanations of the calculation method, selected astronomical
parameters, geolocation settings and relevant local authority references. Such transparency may
reduce blind reliance on automated outputs and encourage more informed engagement with digital
worship tools. Explainability is especially important where automated features influence user decisions
or shape confidence in displayed prayer times (Bucinca et al., 2021). In summary, Al-supported prayer
time applications face three major challenges; limitations in geographical and astronomical data, privacy
and security concerns and possible limited user understanding of calculation methods where such
methods are not clearly explained. Addressing these issues requires more than technical fixes (Longo
et al,, 2024), it calls for an interdisciplinary approach that integrates perspectives from Islamic
astronomy (falak), jurisprudence (figh), cybersecurity and ethics. By adopting this approach, developers
can enhance the reliability of prayer time applications, foster greater user trust and ensure that Al
integration supports the objectives of Shariah in strengthening Muslim worship practices.

Shariah and Ethical Implications of Using Al in Prayer Applications

Al has triggered profound transformations across various domains of life, including the sphere of
religion. One rapidly expanding application of Al is in the determination of prayer times through smart
software that integrates astronomical data, geolocation and advanced algorithms. While the
technological potential of Al in this context is considerable, enhancing efficiency and accessibility its
application in worship cannot be divorced from ethical considerations and Shariah compliance. This is
because prayer demands not only technical precision but also spiritual certainty, firmly rooted in gat’i
(definitive) evidence and the rulings established by classical and contemporary jurists.

1. The Significance of Prayer Time in Shariah

The determination of prayer times constitutes a fundamental element in the validity of worship according
to Islamic law. This principle is explicitly affirmed in Surah al-Nisa’ (4:103), which states that prayer has
been prescribed upon believers at fixed times. The verse establishes that the validity of prayer is closely
connected to the entrance of its prescribed time. The verse above does not merely establish the
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obligation of prayer but stresses that this obligation is conditional directly tied to the entrance of its valid
time. Within the framework of Islamic law, the performance of an obligatory prayer before the entry of
its prescribed time is not valid because the entry of time is a prerequisite for its validity (Al-Sharbini,
1994; Al-Shatibi, 2005). Thus, the precise determination of time is not merely a technical issue but
carries direct implications for the maqasid al-Shariah, specifically hifz al-din (the preservation of religion)
as the highest objective of Shariah.

In the transition toward adopting advanced technologies such as Al, the issue of time accuracy
becomes increasingly critical. While Al offers significant automation and efficiency through calculations
based on astronomical data and geolocation, its application must still be scrutinized in terms of
‘reliability and Shariah legitimacy’. Any error in input such as solar altitude angles, atmospheric
refraction indices, or time zone configurations inconsistent with established principles of Islamic
astronomy may result in deviations from the authentic timings required for valid worship.

For instance, the determination of solar angles for Fajr and ‘Isha’ prayers differs across schools
of law and national authorities. In Malaysia, prayer time parameters are determined through official falak
guidelines and must be referred to recognised religious authorities such as JAKIM and state religious
departments. Though seemingly minor astronomically, such discrepancies carry profound implications
for prayer validity, particularly regarding qada’ and boundary times. Hence, Al-supported applications
should be calibrated in accordance with local Shariah authorities, official falak parameters and
established zoning practices rather than relying on generic global defaults detached from contextual
needs (JAKIM, 2020; Nizam et al., 2019, 2022). Accordingly, Al in prayer time determination is not a
mere technical affair; it necessitates rigorous Shariah oversight, deep knowledge of astronomy and
guarantees of algorithmic and data integrity. Only through such holistic integration can technology
function as a complement not a replacement for the centuries-old Islamic tradition of astronomical
jurisprudence.

2. Preservation of Maqasid al-Shariah and Technological Responsibility

The use of Al in religious applications particularly in prayer time determination must not be evaluated
solely on technical efficiency or the system’s automation capacity. Instead, it must be examined
comprehensively through the lens of magqgasid al-Shariah, the foundational principles of Islamic law
which prioritize the preservation of five essentials, religion (hifz al-din), intellect (hifz al-‘aql), life (hifz al-
nafs), property (hifz al-mal) and lineage (hifz al-nasl) (Al-Ghazali, 1997). Within this framework, hifz al-
din is paramount, since time accuracy is a prerequisite for prayer validity as explicitly stated in Surah
al-Nisa’ (4:103). If Al-supported applications fail to adhere to validated astronomical parameters and
recognised local settings, they may lead users to perform an obligatory prayer before the entry of its
prescribed time, thereby raising serious concerns regarding its validity (Nizam et al., 2019).

More concerning is the risk of blind reliance (taglid) on Al-supported outputs without critical
awareness of the underlying calculation method or local settings. Such dependence may reflect
automation bias, whereby users place excessive trust in automated recommendations and reduce their
willingness to verify the basis of a system’s output (Bucinca et al., 2021). From a Shariah perspective,
this may weaken hifz al-‘agl and conflict with the principle of ta‘agqul, which encourages rational
understanding, verification and informed engagement in matters of worship. Therefore, prayer time
applications should enable users to identify the selected calculation method, local authority reference
and relevant astronomical parameters rather than accepting automated outputs uncritically. Therefore,
technological responsibility in worship applications must align with Shariah obligations not merely
ensuring technical accuracy but safeguarding broader maqasid al-Shariah. Developers must guarantee
precise systems while also educating users by disclosing astronomical parameters, Shariah references,
and relevant jurisprudential guidance. In this way, users engage with technology knowledgeably rather
than relying blindly.

3. Privacy Ethics and Access to Worship Data

Prayer time applications may process geolocation and usage-related data depending on their
configuration and features. Accordingly, developers should apply privacy-conscious and risk-based
governance throughout the system lifecycle, including clear data-purpose disclosure, data minimisation,
appropriate access controls, secure processing, transparent privacy policies and accountable data-
management practices (Ebrahimi et al., 2021; National Institute of Standards and Technology [NIST],
2023). This concern is particularly important where religious routines, mobility patterns or location
information could reveal sensitive aspects of users’ daily lives.

Thus, privacy-by-design and Shariah-by-design should be embedded as core design
requirements rather than supplementary features. Location permissions should be accompanied by
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clear explanations of their purpose, the scope of data collection, the retention period and the available
user controls, including permission-revocation or opt-out options where these do not prevent essential
basic functionality (Ebrahimi et al., 2021). Failure to provide such controls may undermine informed
consent, user autonomy and accountable data governance.

4. Algorithmic Transparency and Worship Confidence

A central challenge in Al-based prayer applications is algorithmic opacity. Often functioning as “black
boxes,” these systems conceal their internal processes including astronomical methods, calculation
parameters, and time-zone adjustments from end-users (Phillips et al., 2021; Mittelstadt et al., 2016).
Users simply receive prayer times without clarity as to whether these align with Shariah-validated
methodologies. Explainability is particularly important where automated systems influence worship-
related decisions. Developers should disclose the calculation method, selected parameters, system
limitations and the basis of automated outputs so that users can understand how prayer times are
generated and identify circumstances requiring further verification (Phillips et al., 2021).

In worship, where prayer is strictly bound to Shariah-compliant timings (Surah al-Nisa’ 4:103),
transparency is not optional but essential. Concealment of parameters such as solar angles for Fajr and
Isha’, interpolation methods or official guidelines (e.g., JAKIM) risks instilling doubt (shakk) or mere
conjecture (zann), contradicting the principle that yagin (certainty) cannot be displaced by doubt (al-
yaqin la yuzalu bi al-shakk) (Al-Shatibi, 2005).

Developers must therefore uphold both ethical and Shariah responsibilities by ensuring
transparency and auditability of algorithms. This includes publishing technical reports, documenting
astronomical references, clarifying jurisprudential bases and providing a “Shariah transparency mode”
that displays the parameters used. Such measures not only secure technical accuracy but cultivate
inner tranquillity (itmi’nan) and religious confidence in the validity of worship.

Although this study does not conduct a technical comparison of prayer time parameters across
selected applications, the issue of parameter disclosure remains central to Shariah confidence. Prayer
time applications may rely on different calculation conventions, default settings or global methods,
particularly for Fajr and ‘Isha’ timings. If the selected twilight angle, calculation method, time-zone
adjustment and local authority reference are not clearly disclosed, users may depend on outputs without
sufficient knowledge of their religious and astronomical basis. Therefore, the main concern is not merely
whether Al can calculate prayer times efficiently, but whether the calculation process is transparent,
locally calibrated and aligned with recognised Shariah authority.

5. The Need for a Shariah Governance Framework in Technology

Despite the growing prevalence of Al in worship-related applications, most remain outside a structured
Shariah governance framework. Since valid worship hinges on precise timings, the absence of rigorous
oversight undermines the reliability of these tools. Applications developed without reference to Islamic
astronomy or authoritative rulings risk systemic invalidation of prayer (JAKIM, 2020; Nizam et al., 2019,
2022). A robust Shariah governance framework should integrate three components:

1. Multidisciplinary involvement: Scholars of astronomy, jurists and Al engineers must
collaborate from the design stage to ensure parameters such as solar altitude, twilight angles,
and time zones meet both astronomical and Shariah standards (JAKIM, 2020).

2. Regular audits: Authoritative bodies must periodically review algorithms, parameters, and
technical updates to ensure continuous Shariah compliance, particularly for applications
spanning diverse geographies and legal schools.

3. Digital Shariah certification: Similar to halal certification for food, official certification of Al
prayer applications by recognized authorities (e.g., JAKIM, MUI, OIC) would enhance user trust
and establish enforceable governance mechanisms.

In today’s globalized digital landscape, thousands of prayer apps are produced outside the
jurisdiction of local Islamic institutions. Many risks applying inappropriate parameters or jurisprudential
models, leading users to unknowingly pray at invalid times. Without comprehensive Shariah
governance, Muslims remain vulnerable to unreliable technologies that, while technically efficient, fail
to safeguard the sanctity of worship. Thus, Islamic technology governance must be systematically
embedded within the paradigm of Shariah-by-design, with hifz al-din and maqasid al-Shariah as its
foundation.
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Conclusion

The integration of Al in prayer time applications holds significant potential in enhancing efficiency,
accuracy and accessibility of religious information in the digital era. Digital prayer time applications
enhance access to prayer time information through geolocation and astronomical calculation, while Al
may strengthen supporting features such as adaptive reminders, personalisation, contextual alerts and
data-driven user assistance. Modern applications are not only capable of generating real-time prayer
times but also improve user experience through intuitive and interactive interfaces. Nevertheless, in the
context of worship that is bound by Shariah prescriptions, the use of Al requires critical evaluation in
terms of legality, ethics and system reliability.

The entry of the prescribed prayer time is a condition for the validity of an obligatory prayer.
Accordingly, inaccuracies that lead to the performance of prayer before the entry of its prescribed time
raise significant Shariah concerns. Thus, any failure in prayer time computation may constitute a
violation of religious law. The issue of parameter disclosure remains important because prayer time
applications may adopt different calculation conventions, default settings or global methods. Without
clear information on the selected method, twilight angle, time-zone adjustment and local authority
reference, users may not be able to verify whether the displayed prayer time is aligned with recognised
Shariah and falak standards.

Moreover, the lack of algorithmic transparency undermines user confidence in such applications.
The “black box” nature of Al systems often prevents lay users from understanding how prayer times are
computed, creating ambiguity that contradicts the Islamic requirement of yaqin (certainty) in worship.
This epistemic gap amplifies the risk of blind technological reliance, thereby reducing individual
accountability in fulfilling religious obligations. The most pressing need identified is the establishment
of an inclusive and collaborative framework for Shariah-based technological governance. Panels
comprising experts in Islamic astronomy, jurists and Al engineers must be engaged from the initial
stages of application development. This should be followed by periodic audits and the alignment of
system parameters with official guidelines, such as those issued by JAKIM. Only through the integration
of technical competence and Shariah legitimacy can Al-based prayer time applications function as
reliable tools of worship ensuring not only efficiency but also validity, authenticity, and user confidence.
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