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ABSTRACT

Memorization (tahfidz) records in many Islamic boarding schools are still kept in paper
notebooks and summarised by hand before they are sent to parents, which is slow and error-
prone. In the studied tahfidz unit, mentors estimated that preparing and sending monthly
reports to about 85 guardians took four to seven hours. This study aims to develop a web
application that integrates memorization recording, automatic report generation, progress
charts, and automated report delivery to parents through WhatsApp. The system was built
with the Django framework and an SQLite database following the Waterfall model, with
requirements derived from observation, interviews, and literature through triangulation.
Reports are sent through the Fonnte gateway interface and every delivery is logged. Ten

tahfidz mentors evaluated the application with a 12-feature functional test on a five-point
scale, the System Usability Scale, and a ten-item user experience questionnaire on a seven-
point scale. The functional test gave a mean of 4.47 out of 5 (89.33%), and no function
failure was reported. The System Usability Scale score was 73.0 (standard deviation 7.1),
within the good band, and the experience questionnaire averaged 5.57 out of 7, with visual
design rated lowest (5.20). The results indicate that the application is functional and
acceptable to its primary users in this single-institution setting. Time savings and parent-
side outcomes were not measured and remain to be evaluated.

Parent communication
Educational information system

[. INTRODUCTION

Tahfidz education, the systematic memorization of the Qur’an, is a core activity in Islamic boarding schools
(pesantren). Students (santri) regularly present new memorization (ziyadah) and review earlier memorization
(muroja’ah) to a mentor, and the progress is usually written by hand in a submission notebook and summarised
periodically for parents. Paper-based record keeping in educational institutions is prone to recording errors and inefficient
data handling [1]. Web-based information systems, in contrast, have been reported to improve the effectiveness of
academic data management and to speed up access to information [2]. Instant messaging can further accelerate
communication between an institution and its stakeholders when it is used as an automatic notification channel [3], and
graphical presentation of data supports monitoring and decision making [4].

The problem is visible at the Tahfidzul Qur’an Region of Zaid bin Tsabit (Daerah Tahfidzul Qur’an Wilayah Zaid
Bin Tsabit), part of Pondok Pesantren Nurul Jadid in Probolinggo, Indonesia. Observation and an interview with the
tahfidz mentors in June 2026 showed that submissions are written in a notebook, recapitulated at the end of each month,
and then sent to parents one by one through WhatsApp. About 85 guardians receive a monthly report. The mentors
estimated that recapitulation takes two to three minutes per student and sending takes one to two minutes per guardian,
so that one reporting period consumes roughly four to seven hours, depending on network conditions and the number of
data revisions. When data change after a report has been produced, the report must be recapitulated and sent again, and a
lost notebook means a lost memorization history.

Several studies have developed web-based tahfidz monitoring systems that record memorization, present progress as
tables or charts, or serve as management dashboards [5],[6],[7],[8],[9]. Among the five studies reviewed in Section II,
none combines automatic recapitulation, progress visualisation, and automated delivery of the report to parents through
a WhatsApp gateway in one workflow, and none was implemented with the Django framework. Such an integration
matters because it turns recorded data into a continuous monitoring mechanism for mentors and parents instead of a
monthly manual task. Django was selected because its Model-View—Template (MVT) architecture supports structured
web information systems with good security and convenient database management [10], and its built-in authentication
and object-relational mapper further simplify development.

© 2026 The Author(s). Published by LP3M, Universitas Nurul Jadid, Indonesia. This is an open access article under the CC BY 4.0 license
(https://creativecommons.org/licenses/by/4.0/).
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This study therefore develops and evaluates a Django-based web application that integrates memorization recording,
automatic report generation, progress charts, and automated report delivery to parents through WhatsApp for the tahfidz
unit described above. The application was evaluated by ten tahfidz mentors through a functional test, the System Usability
Scale (SUS), and a user experience questionnaire. The main contributions of this paper are as follows:

* An integrated web application, named SMHTAHFIDZ-ZBT, that connects recording of memorization
submissions, period reports, progress charts, and WhatsApp delivery with a delivery log.

* A documented design, from requirements triangulated from observation, interviews, and literature to use case,
activity, and class diagrams and a six-entity database schema, that other tahfidz institutions can examine and adapt.

* An initial evaluation by ten mentors that reports functional acceptance, usability, and user experience scores
together with their limitations.

The remainder of this paper is organised as follows. Section II reviews related work, Section III describes the materials
and methods, Section IV presents the results, Section V discusses them, and Section VI concludes the paper.

II. RELATED WORK

Previous work on digital tahfidz monitoring can be grouped into three themes. The first theme is web and mobile
monitoring systems that replace paper records. Ridwan and Mutia [5] developed a web and mobile monitoring and
evaluation application for a Qur’an school in Pidie District to replace paper sheets and spreadsheets; it presents
memorization as tables, text, charts, and achievement reports, and the authors reported an average effectiveness of 96%
from a user questionnaire. Alfitra and Tanti [7] designed a web-based monitoring and evaluation application for tahsin
and tahfidz programmes that accelerates recapitulation and supports the ranking of the best memorisers, and Sholehatun
[8] built a Waterfall-based web system that helps mentors and foundation leaders monitor memorization and reduces
recording errors. Marier and Dewi [9] added progress graphs and a target-achievement dashboard for Islamic boarding
schools so that teachers and parents can follow memorization visually.

The second theme concerns governance and administration. Dewi Rahmawati et al. [6] strengthened the governance
of a Qur’an house through a website, a memorization dashboard, and digital content, and mentioned automatic reports to
guardians only as a plan. The third theme is the use of a WhatsApp gateway as a notification channel in school information
systems. Imran et al. [3] combined a website with a WhatsApp gateway in a monitoring information system for an
elementary school, which suggests that the channel is practical for institution—guardian communication, although that
study does not address tahfidz.

Table 1 compares the five tahfidz studies with the present work. All five provide a web-based system and three present
charts or dashboards. WhatsApp reporting appears only as a plan in [6], and automatic recapitulation and the Django
framework are not reported in any of them. Apart from the 96% effectiveness score in [5], the studies report effectiveness
mainly in qualitative terms, which makes a quantitative comparison with the present results difficult. This study differs
from them by combining all five features in one application and by reporting standardised usability and experience
measures from the target users.

Table 1. Comparison of this study with previous tahfidz monitoring studies, based on the features reported in each paper

Study Web system Daschl:);)rz;rd / ‘xl;’it:gfgp Automatic recap Django
Ridwan and Mutia [5] Yes Yes No No No
Dewi Rahmawati et al. [6] Yes Yes Planned No No
Alfitra and Tanti [7] Yes No No No No
Sholehatun [8] Yes No No No No
Marier and Dewi [9] Yes Yes No No No
This study Yes Yes Yes Yes Yes

Note: “No” means the feature is not reported in the respective paper.

III. MATERIALS AND METHODS

A. Research Design and Study Setting

This study follows a development research approach whose product is a Django-based web application, and the
System Development Life Cycle with the Waterfall model was used. Agile models suit projects whose requirements
change often, and prototyping suits projects whose requirements cannot be defined clearly at the start [11], [12]. Here the
requirements were obtained from observation and interviews before implementation and did not change during
development, so the sequential Waterfall stages of requirements analysis, system design, implementation, and testing
were judged more suitable [11]; the maintenance stage lies beyond the evaluation reported here. The study was conducted
at the Tahfidzul Qur’an Region of Zaid bin Tsabit, Pondok Pesantren Nurul Jadid, Paiton, Probolinggo.
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B. Data Collection and Requirements Validation

Four techniques were used. First, the recording, recapitulation, and reporting process was observed directly. Second,
the tahfidz mentors were interviewed with nine questions based on the SW+1H approach (what, who, when, where, why,
and how). Third, a literature study covered tahfidz monitoring, web applications, Django, WhatsApp gateways, and
usability testing. Fourth, questionnaires were used for the evaluation described in Section III-D. The requirements were
validated by source and method triangulation: the findings from observation and interviews were compared with the
literature, and a requirement was accepted when the three sources were consistent.

C. System Design and Implementation

The proposed system is a web application with two roles. The administrator has full access to student data,
submissions, reports, users, WhatsApp settings, and the WhatsApp log, whereas the mentor (pembina) records and
manages submissions, views progress, creates reports, and sends them to parents. The architecture and data flow are
shown in Fig. 1. The application follows the MVT pattern of Django, stores data in SQLite, and uses Bootstrap for a
responsive interface that can be opened on computers and smartphones.
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: Django web application (MVT) !

login, 1

input 1
ahfidz mentor, .' Authentication Student & | WhatsApp
(pembina) 1| & role access | submission datal I delivery report
1 I status -
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Fig. 1. Architecture and data flow of the proposed system.

The system was modelled with use case, activity, and class diagrams and an entity—relationship diagram (ERD). The
database has six entities (Fig. 2). A student has many submissions and many reports, and a report can have many delivery
log entries because a report that is sent again creates another entry. A submission stores the date, type (ziyadah or
muroja’ah), juz category, surah, pages, quality, and mentor notes. A report stores the period, the number of submissions,
the average daily submissions, the latest progress, the latest juz category, and notes. The log stores the target number,
message, delivery status, sending time, and gateway response, and the settings entity stores the API token, gateway
number, country code, and a simulation mode.
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Fig. 2. Entity—relationship diagram of the database (attributes are summarised). 1 and N mark one-to-many relationships; User and
WhatsAppSetting are standalone entities.

Report delivery uses the Fonnte WhatsApp gateway, a third-party service. When a mentor sends a report, the
application posts an HTTP request to the Fonnte API with the target number, the message text, and an authentication
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token. Fonnte forwards the message to the guardian’s WhatsApp account and returns a delivery status that the application
stores in the log. The message is previewed in the application before it is sent. Fonnte was chosen for its straightforward
integration with Django, its documented API, and because it could be used at no cost in this study. Development used
Python, Django, Visual Studio Code, and SQLite on a laptop (HP Notebook 240 G6, Intel Core i3, 8 GB RAM, 500 GB
SSD) with a stable Internet connection.

D. Evaluation Design

Ten tahfidz mentors, who are the primary users of the application, were recruited by purposive sampling. Usability
evaluations are commonly run with small samples of about five to twenty participants [13], and SUS scores have been
reported to stabilise with about eight to twelve respondents [15]. Three instruments were used. (1) A functional test
covered 12 features (login; add, edit, and delete student; record submission; generate report; report detail; progress chart;
send WhatsApp report; WhatsApp log; WhatsApp settings; and logout), each rated from 1 (very poor) to 5 (very good).
(2) The SUS [14] has ten statements rated on a five-point Likert scale. (3) A ten-item user experience questionnaire was
adapted from the User Experience Questionnaire (UEQ) dimensions of attractiveness, perspicuity, efficiency,
dependability, stimulation, and novelty [16], [17] and extended with four items on ease of use, visual design, interaction,
and satisfaction, each rated from 1 (very negative) to 7 (very positive). Because this adapted instrument does not contain
the full UEQ item set, the UEQ benchmark [17] is not applicable and the scores are interpreted only against the scale
midpoint of 4.

E. Evaluation Metrics

The feasibility percentage of the functional test is calculated with (1).
s

P=—""x100% (1)

Smax
where S is the sum of all ratings and Smax =7 X m x 5 is the maximum attainable score for n respondents and m features.

The SUS score of a respondent is calculated with (2).
SUS =25 x Y10 s; 2)

where s is the contribution of item i, equal to the rating minus 1 for odd-numbered (positively worded) items and 5 minus
the rating for even-numbered (negatively worded) items. Descriptive results are reported as the mean and the sample

standard deviation in (3).
Y (xi—x%)?
5= [HuoeD 3)

where x; is the i-th observation, X is the mean, and # is the number of observations. The SUS bands used in this study are
above 80.3 (excellent), 68 to 80.3 (good), and below 68 (needs improvement). No significance tests were applied because
there were no comparison groups.

IV. RESULTS

A. Requirements

Observation showed that submissions were recorded only in a notebook that can be lost or damaged, that searching
for a record took a long time, that recapitulation was manual and error-prone, and that parents could not see progress
directly because the information stayed in the mentor’s notebook; reports were sent manually through WhatsApp. In the
interviews, the mentors named recording, charts for evaluation, and reporting to parents as the most important needs.
They said that recording and reporting are done once a month at the regional office and expected reports to be sent through
WhatsApp because most guardians use it. The literature indicated that web systems, dashboards, and charts support
monitoring [5]-[9]. The three sources were consistent, so the requirements were accepted as valid. They comprise eight
functional requirements (login, student management, submission management, report generation, WhatsApp report
delivery, progress chart monitoring, access-right management, and logout) and five non-functional requirements (web-
based, Django, SQLite, Fonnte integration, and browser access).

B. Implemented System

All designed modules were implemented and integrated in one application. It provides authentication with role-based
access for administrators and mentors, student data management, submission recording, creation of a report for a selected
student and period from the stored submissions, and a report detail page that shows a summary and a preview of the
WhatsApp message before sending. A progress chart shows the daily number of submissions, the WhatsApp log shows
the time, target number, status, and gateway response of each delivery, and the gateway can be configured from a settings
page without changing the code. Django’s administration site is used for data management. A report message contains a
greeting, the reporting period, the number of submissions, the latest pages, the juz category, the average daily submissions,
and the mentor’s note.
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Fig. 3 shows the dashboard, which is the landing page after login. It combines the number of active students, the total
number of submissions, the number of reports created, and the WhatsApp delivery log with a chart of submission activity
over the last 30 days, all computed from the database. The mentor therefore sees the overall condition of the memorization
records without searching the notebook or recapitulating by hand.

ZBT SMHTAHFIDZ

SISTEM MONITORING HAFALAN SANTRI

Dashboard Tahfidz

socan roathmo

& Dashboard

12

*  Santr ; 301
Setoran
Laporan Grafik Aktivitas Setoran
Log WhatsApp .

Django Admin

Pengaturan
WhatsApp

Moniionng perkembangan hatalan santn dan penginman lapocan WhatsApp orang tua

Fig. 3. Dashboard of the system, showing summary cards and the submission activity chart.

The student data page (Fig. 4) lists each student with the student number, assigned mentor, parent, parent WhatsApp
number, and status, and offers search by name and add, edit, and delete actions. The parent number stored here is the

target of the automated report.
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Fig. 4. Student data page (the WhatsApp number column is blurred).
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Fig. 5 shows the memorization submission page. Each record contains the date, student, submission type (new
memorization or review), juz category, memorized pages, and a quality rating, and can be edited or deleted. These records
replace the notebook entries and are the source for the report, the chart, and the WhatsApp message, so they do not need

to be entered again.
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Fig. 5. Memorization submission data page.
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The report page (Fig. 6) lists the reports that have been created, with the student, period, total submissions, daily
average, juz category, and delivery status. From here the mentor can open the report detail, edit the report, or delete it,
and a report is sent to the parent through the WhatsApp gateway from its detail page.
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Fig. 6. Memorization report data page.

Every delivery is recorded in the WhatsApp log (Fig. 7), which stores the time, the delivery status, and the response
returned by the gateway; in the figure, successful deliveries show the response “Message successfully added to queue”.
This record lets the administrator check whether a report was sent and, when a delivery fails, read the gateway response

to find the cause and send the report again.
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Fig. 7. WhatsApp delivery log page.

C. Functional Test

Table 2 shows the functional test results. The total score was 536 out of 600, which equals a feasibility of 89.33%,
and the mean over all 120 ratings was 4.47 (SD 0.50). Every rating was 4 or 5. Sending a report through WhatsApp was
rated highest (mean 4.80), and the progress chart, the WhatsApp log, the WhatsApp settings, and logout were rated 4.30

each. No function failure was reported during testing.

Table 2. Functional test results from ten mentors (rating scale 1-5)

Feature Total score (max 50) Mean SD
Login 44 4.40 0.52
Add student 46 4.60 0.52
Edit student 46 4.60 0.52
Delete student 46 4.60 0.52
Record submission 44 4.40 0.52
Generate report 45 4.50 0.53
Report detail 45 4.50 0.53
Progress chart 43 4.30 0.48
Send report via WhatsApp 48 4.80 0.42
WhatsApp log 43 4.30 0.48

6
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Feature Total score (max 50) Mean SD
WhatsApp settings 43 4.30 0.48
Logout 43 4.30 0.48
Overall (12 features) 536/ 600 4.47 0.50

Note: SD is the sample standard deviation across the ten respondents (overall: across all 120 ratings).

D. Usability and User Experience

Fig. 8(a) shows the SUS score of each respondent. The scores ranged from 62.5 to 87.5, and the mean was 73.0 (SD
7.1; 95% confidence interval 67.9 to 78.1), which falls in the good band. Seven respondents scored 70 or higher and three
scored below 68 (67.5, 62.5, and 67.5). Among the items, the statements on expected frequent use, ease of use, and
confidence received the highest mean rating (4.2 each), whereas the negatively worded statements about needing to learn
many things first (item 10, mean 2.7) and about inconsistency (item 6, mean 2.5) were the least favourable.

The user experience questionnaire gave an overall mean of 5.57 on the seven-point scale, and all ten items were above
the neutral midpoint of 4 (Fig. 8(b)). Ease of use and satisfaction were rated highest (5.80 each), perspicuity followed
with 5.70, and visual design was rated lowest (5.20). The item standard deviations ranged from 0.42 to 0.79, and the
respondent-level means ranged from 5.0 to 6.0.

(a) SUS per respondent (b) UEQ-style items (mean *+ SD)
mean = 73.0 —- 68 (threshold) . :
Attractiveness - 1 |—|—|
100 4 ‘I
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Fig. 8. Usability and user experience results from ten mentors: (a) SUS score per respondent, where the dashed line marks 68 and the
solid line marks the mean; (b) mean + standard deviation of the ten user experience items on a 1-7 scale.

V. DISCUSSION

The results indicate that the application meets the needs identified at the study site, as seen by its primary users. All
functional ratings were 4 or 5, and sending a report through WhatsApp, which replaces one of the two manual steps
described in Section I, received the highest rating. The functional test, however, is a user rating of each feature and not a
scripted test with defined cases and defect counts, so the absence of reported failures should be read as perceived
functional acceptance and not as proof of correctness.

The SUS mean of 73.0 lies slightly above the 71.4 reported for the adjective “good” and below the 85.5 reported for
“excellent” in the adjective-rating study of Bangor et al. [18]. With ten respondents the confidence interval is wide, and
its lower bound (67.9) touches the threshold of 68 used here, so the evidence supports “acceptable to good” usability and
not a precise grade. The weakest SUS items (the effort needed to learn the system and perceived inconsistency) and the
lowest-rated experience item (visual design, 5.20) suggest that interface consistency and onboarding for new mentors are
plausible targets for refinement, but the present data cannot show which change would help most.

Compared with the studies in Section II, the present work adds an integrated delivery workflow and standardised
instruments. The comparison with earlier effectiveness results is only indirect because the instruments differ; for example,
Ridwan and Mutia [5] reported a 96% effectiveness score from their own questionnaire, which is not comparable with a
SUS score. Practically, the application removes the need to retype recapitulated data for each guardian, builds each
message from stored data, previews it before sending, and records the outcome of every delivery, which supports
accountability when a message fails. The efficiency gain itself was not measured: the four to seven hours per reporting
period is a mentor estimate of the manual process, and no time measurement of the new process was made.

Several limitations apply. First, the study covers one tahfidz unit and ten respondents, all of them mentors who use
the system directly; guardians, who receive the reports, were not surveyed, so parent-side acceptance and understanding
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of the messages remain untested. Second, the ratings are self-reported, there was no comparison group, and respondents
who evaluate a system built for them may rate it favourably. Third, the user experience questionnaire was adapted and
has not been validated, and no before-and-after time study was done. Fourth, delivery depends on Internet connectivity
and on a third-party gateway whose availability, policies, and API limits are outside the control of the developers, and
the application has no automatic retry. Fifth, SQLite suits a small deployment and would have to be replaced for larger
use. Finally, the system transmits guardians’ phone numbers and children’s learning records through a third-party service,
so consent and data-protection practices should be settled before wider deployment.

VI. CONCLUSION

This study developed a Django-based web application that integrates memorization recording, automatic report
generation, progress charts, and WhatsApp report delivery with a delivery log for a tahfidz unit of an Islamic boarding
school. Ten mentors gave a mean functional rating of 4.47 out of 5 (89.33%), a SUS score of 73.0, and a mean user
experience rating of 5.57 out of 7, with visual design rated lowest at 5.20. These results indicate that the application works
as intended and is acceptable to its primary users in this setting.

The evidence is limited to one site, ten mentors, and self-reported ratings, and efficiency and parent-side outcomes
were not measured. Future work should add automatic retry of failed deliveries and the official WhatsApp Business API,
move to a server-grade database with backup, provide parent accounts or a mobile version, evaluate the application with
guardians and in other institutions, measure the time needed for reporting before and after adoption, and explore data
analytics to support mentors in identifying students who need attention.
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  P =   S    S max × 100 %


  SUS = 2 . 5 ×   ∑  i = 1 10    s  i


  s =      ∑  i = 1  n     (   x  i −   x ¯ ) 2  n − 1

