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Introduction: The Prosthetic Orthotics (PO) School at Health Polytechnic Jakarta | relies on
Received: 13 Oct 2023 practical skills and various materials in its labs/workshops for device fabrication. To enhance
Revised: 14 Nov 2023 logistics management, this study proposes a new digital application leveraging digital
Accepted: 21 Nov 2023 technology's efficiency. The aim is to improve the organization of logistics at the PO school,

Available Online: 23 Nov 2023  given the diversity and volume of practicum materials. The study involves developing and
evaluating the effectiveness of the new digital application. Method: Using a mixed methods

approach, the study employed a focus group discussion (FGD) to gather insights from

KeyworFJs: . managerial-level participants and student users. FGD participants discussed the expected
Prosthetics, orthotics, design, features, and functions of the new digital management system, as they are actively
vocatlpna’l education, involved in logistic management. The study also evaluated the new system by comparing it with
materials’ management the old manual system. Results and Conclusion: Participants expressed expectations for a

digital application with user-friendly features, easy gadget access, access authorization,
automation of stock tracking, and a warning system for stock shortages. The developed digital

® @ management system aligned with these expectations and demonstrated superior effectiveness
when compared to the manual system in managing a diverse range of practicum materials at
This is an enccess atticle under the PO Sc_ho_ol of Health P_olytechnic_ _Jakarta I. Time constrai_nts during the COVID—_19
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Introduction

Prosthesis and Orthosis is an assistive
device that could help to enhance physical function
thus improving mobility and quality of life of people
with disabilities (Ramstrand et al., 2021). These
devices could be prefabricated or customized by a
Prosthetist Orthotist Professional, the latter provides
the best fit and satisfaction but need a wide variety
of materials and components to make it (Wang et al.,
2020). Becoming a Prosthetist Orthotist professional
requires a formal education minimum of three years
studying prosthetics and orthotics (PO) sciences and
their application. This education could be
vocational/ applied sciences or a Bachelor's. In
Indonesia, PO education is still emerging and only
two PO schools all over the country namely Health
Polytechnic Jakarta | and Health Polytechnic
Surakarta are under the Ministry of Health Republic
of Indonesia. Both PO schools provide vocational/
applied sciences in PO sciences.

Prosthetics  Orthotics  (PO)  schools
including the PO Department at Health Polytechnic
Jakarta | provide training for students that involve
practical skills at the laboratories which requires a
wide range of materials and components available to
support students’ learning experience in fabricating
prostheses/orthoses. Effective teaching and learning
in vocational education (i.e. PO education) relies on
many factors including excellent facilities provision
such as materials and components availability (Audu
et al., 2013). Therefore, assurance of materials
availability for teaching-learning purposes is
important to be considered by the management level
of the PO vocational school where this may be
achieved through good management of materials
storage. Furthermore, well organization of
consumable materials and components in PO
schools is not only for quality education purposes
but also to manage the overestimate or
underestimate cost to buy all materials (Peine et al.,
2019). If all practicum materials were not well
recorded and documented, the management would
not be able to accurately identify unit cost materials
and their usage which may lead to underbuying
which may jeopardize students’ hand skills, or
overbuying which is not cost-effective (Peine et al.,
2019). It is important to ensure that the practicum
materials used in PO vocational education are well-
managed using an efficient and effective system.
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Therefore, the management level holds the key role
in good managerial of workshops, labs, and
materials by establishing an efficient and effective
management system (Osuntuyi, 2020).

A preliminary survey of the managerial
level of the PO department at Health Polytechnic
Jakarta | revealed that the management of materials
was performed manually (i.e., excel sheets and
forms) which may compromise its efficiency and
efficacy considering the large number of practicum
materials that is used at the PO school. This manual
system involves management level (i.e., school top
management) and users (i.e.,, students and
technicians) in its daily operations. From the
preliminary survey, it is reported that complaints
from both the managerial level and users with this
manual recording system such as time-consuming
recapitulation of material usage periodically and in
and outflow of material out the storage were slowly
moved. Coordinator Nowadays, revolution industry
4.0 and digitization are believed to an effective and
efficient emerging technologies that may apply in
multiple aspects including in the education
(Ghobakhloo, 2020; Haleem et al., 2022). Several
studies have reported the efficacy and efficiency of
using digital automation technology in managing
and recording the supply system including in the
vocational education (Efimova & Tsenzharic, 2008;
Mukred & Yusof, 2015; Sutirman et al., 2022). The
success of digital technology in supply chain
management may be as effective if applied to PO
school’s practicum materials organization because
they both have similar characteristics. Therefore,
there is a need to develop a new management system
to replace the old system (i.e., manual record) at PO
Schools, Health Polytechnic Jakarta I.

The purpose of this study was to develop a
new digital application that is expected to serve as a
tool to manage a wide variety and many practicum
materials used at PO Schools of Health Polytechnic
Jakarta I, and further evaluate its effectiveness.
Therefore, the primary objective of this study was to
develop and design a new management system that
leverages digital technology. The development of
this new system considered and accommodated the
needs of both the managerial level and users as
parties involved in its operations. The secondary
objective of this study was to evaluate the
effectiveness of this digital system record and
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compare it with the old system. We hypothesized
that the digital application management system was
found to be more effective and efficient than the
current practicum material management system (i.e.,
manual record).

Methods

This research utilized a descriptive mixed
methods study design. A qualitative study design by
means of Focus Group Discussion (FGD) was used
to answer the primary objective. Likert in Bishop &
Herron, (2015) explained that a Likert-type
guestionnaire can be used to quantify people's
perceptions of issues or matters. Thus, the
guantitative approach was used to measure the
secondary objective of this study which was to
evaluate the effectiveness of the new digital system
using the Likert Items.

a. Primary Objective (Design and Development of
Digital Application of Practicum Material
Management System)

The digital application was developed and
designed according to the data that were collected
and transcribed through exploration in the FGD
session with the participants. The FGD served as a
medium to identify the key features of the newly
developed practicum materials management system
that emerged from participants. In this FGD, both the
managerial level and users were involved as
participants (N=8). We chose four (4) relevant
participants to represent managerial group and four
(4) participant to represent users group. The small
number of participants was due to the constraints of
lockdown period during COVID-19. These groups
of participants were selected because they all have
knowledge about the functions and are involved in
the loops of daily operations of the current logistic
management systems at the PO Department, Health
Polytechnic Jakarta |. Therefore, it was reasonable
to include these selection of participants in the
development of the new management systems. The
managers at Health Polytechnic Jakarta | PO
Schools were defined as the head of the department,
secretary of the department, coordinator of academic
affairs, and coordinator of lab and workshops. These
people are the ones who are responsible and in
charge of making budget plans for procurement,
monitoring, and evaluating the practicum materials
that are needed in the teaching-learning process at
PO School of Health Polytechnic Jakarta I. The users
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were defined as students and technicians. The FGD
was conducted in separate homogenous groups to
minimize bias and limited expression of superiority
and inferiority between users and the management
level. Both users and management levels received
similar structured questions that were used as
guidance for the discussion’s flow. The list of
guestions was constructed as an open-ended
guestion to allow participants to express and explore
their own experiences, opinions, and input related to
the practicum material management system. The
FGD was conducted on 29 April 2020 during the
COVID-19 lockdown and before it, all participants
received and signed the informed consent. During
this FGD, all key features that were wished to have
in the new management systems were discussed
thoroughly among participants. The FGD was
recorded for transcription purposes. Through data
transcription from FGD, a design and the key
features of the new system were identified and used
as a reference to develop the digital application for
the practicum material management system. The
application data developer was involved to develop
and design the digital application accordingly. It
took approximately two months to register all
practicum materials and integrated all key features
into the digital application systems. The newly
developed management system was completed and
ready to use in the end of June 2020. This digital
application then was introduced and disseminated to
the users and managers. The familiarization and
training to the new system took place approximately
around one month. Furthermore, the new system was
implemented in the daily operation to manage the
practicum materials and components usage in the
store and workshop at PO School of Health
Polytechnic Jakarta I.

b. Secondary Objective (Effectiveness of Digital
Application of Practicum Material
Management)

A quantitative study design was used to
answer the secondary research objective which was
to evaluate the effectiveness of new and old
management systems, a structured questionnaire
was utilized. It was a challenge to find a suitable
questionnaire that accommodated the needs of
practicum material for PO school. Therefore, the
question was structured accordingly and validated
only through experts due to time restrictions during
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COVID-19 in 2020. The same participants (N=8)
involved in the FGD were asked to fill the
questionnaire. The participants filled this structured
guestionnaire to evaluate the effectiveness of the old
and new systems. There were five questions used in
the questionnaire that measure the following
indicators to describe the effectiveness of a system;
1) The management of consumables materials can
meet the desired objectives/results/outcomes; 2) the
management system/management of consumables
materials has all the expected objectives/outcomes
related to BHP  governance; 3) all
objectives/outcomes expected from the management
system of consumables materials successfully
achieved following a predetermined time; 4) the
management systems of consumables materials has
had and developed a work plan to assist in achieving
any results/goals/outcomes expected to be produced
by it. 5) the management system has a predetermined
indicator for each of the goals/outcomes/outcomes
expected by it so that the process of achieving the
desired  outcomes/results/objectives can  be
monitored continuously. This questionnaire used
Likert items with integration of radio button on each
guestion namely strongly agree, agree, neutral,
disagree and strongly disagree. The participants
were asked to rate each item of the question
accordingly in order to measure the effectiveness of
the newly developed systems of logistics
management (i.e., digital application) and the old
one (i.e., manual). All participants were asked to fill
out the questionnaire and rate their perceived
effectiveness when using the manual system to
organize practicum materials. This first session of
filling questionnaire serve as the pretest. This pretest
was conducted on 30" April 2020, one day after the
FGD. After the new system (i.e., digital application)
was developed and implemented, the participants
again were asked to answer the same questionnaire
as the pretest and this time was to measure the
effectiveness of the newly developed digital
management system. This second questionnaire’s
completion served as a posttest. It was conducted on
30" September 2020, one month after the digital
management system was implemented and used as a
daily operation to manage practicum materials at PO
School of Health Polytechnic Jakarta I. After having
the results of the pretest and post-test, further
statistical analysis was performed to measure the
effectiveness of the new digital application when
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compared with the old manual management systems.
Because of the small number of participants, the
normality test was run by using the Shapiro-Wilk
method which was reported to be the most sensitive
to analyze data normality of a small sample size (Nor
Aishah Ahad et al., 2011). Because the data was not
normally distributed, the t-test analysis was
performed by using a non-parametric tool named the
Wilcoxon Signed ranked Test (MacFarland & Yates,
2016).

Results

Participants (N=8) in this study were
involved to answer the primary and secondary
objectives of this study. Participants’ characteristics
and demographics are described in Table 1 below.

Table 1. Participants’ Characteristics and
Demographics

No  Participants f Per?;g)tage
Gender

1 Male 3 375

2 Female 5 625
Total 8 100.0
Age

1 13-19yearold 1 125

2 20-29yearold 3 375

3 30-39yearold 2 o5

4 > 40 year old 2 o5
Total 8 100.0

The data in frequency and percentage (%)

a. Result of The Primary Objective (Design and
Development of Digital Application of
Practicum Material Management System)

One of the aims of this study was to design
and develop a new management system that
could serve as an effective tool by leveraging
digital technology for its application. The key
features of the new management system were
collected and identified through FGD with the
participants. The results of data transcriptions of
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FGD extracted from the participants are as
follows; i) participants wished to have a digital
application system that is accessible through
gadgets; ii) limited access only to the authorized
person; iii) integrated with the automation system
to track the supply/consumption; iv) has stocks
shortage warning system; v) has automatic
periodic usage summary report and recapitulation
to identify unit cost and consumption rates.

The summary of key features of the new
digital  application was developed in
collaboration with the application developer. The
transcribed data of FGD about the key aspects of
the new digital systems to manage the practicum
material were featured into this new system. The
system was on a web browser basis and made to
be accessible by different gadgets and computers
(i.e. desktop and laptop). To accommodate the
access limit only for the authorized, the landing
page to the system requires a username and
password to enter the system as shown in Figure
1 below:

12:07
<« Whatsiop

wil 4G -

& Silahkan Login

Figure 1. Authorization Access on the Landing
Page of the Digital System

The new system also integrated
supply/consumption that was automatically
recorded and documented by the new system as
shown in Figure 2.
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Figure 2. Supply and Consumption Track
Feature of Digital System

Moreover, the stock shortage warning
system was also incorporated into this digital
application to ensure materials availability for the
teaching-learning process as seen below in Figure
3.
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Figure 3. Warning System of Supply Shortage

Finally, the automatic recapitulation and
usage report was also made possible with this
new system (Figure 4) and has report printing
feature.
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Figure 4. Periodic Recapitulation and Usage
Report

b. Result of The Secondary  Objective
(Effectiveness of Digital Application of
Practicum Material Management)

The result of our secondary objective is
shown in Table 2 below:

Table 2. Comparative Between Manual and
Digital Application Management Systems

Variable f Mean SD P-
Value
Manual
Management 8 9.63 1302
System
0.011

Digital Application
Management
System

8 16.13 1.727

The table above shows that the digital
application was significantly more effective than the
manual one with a p-value of 0.011. The mean score
effectiveness of the digital system was also much
greater than the manual system according to the
participants.
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Discussion

The purpose of this study was to design and
develop a new system to manage practicum material
by proposing a digital application that was reported
as an effective and efficient system by several
studies to manage storage in the vocational
education (Efimova & Tsenzharic, 2008; Mukred &
Yusof, 2015; Sutirman et al., 2022). Furthermore,
the effectiveness of the digital application
management system and the manual management
system were evaluated.

The Development of Digital Application for
Practicum Materials Management System

In this study, the development and key
features of the digital management system were
constructed and designed by following the FGD
transcription results collected from participants that
consist of the managers and users at the PO
Department, Health Polytechnic Jakarta I. From the
FGD, there were five important features that were
expressed by the participants. First, participants
wished to have a digital system that is accessible by
different gadgets. The purpose of this is so that the
authorized person can remotely monitor the stock
flow and approve practicum materials requests by
the users from anywhere without a signature
requirement from the request form like the old
system had. One participant stated that “... allows
easy access like through cellphone so that | can
monitor the supply flow from anywhere because |
have my phone with me most of the time”. Another
managerial-level participant also expressed that ...
the application system can assist with remote
approval." Second, the participants pointed out that
the system should only be accessed by the authorized
person for easy control and coordination. These
results are construed by another study that reported
easy and controlled access protocol found to be more
effective in electronic medical records thus
providing more efficient healthcare for patients
(Dubovitskaya et al., 2020; Fan et al., 2018). Third,
for easier identification of supply availability and
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usage, participants expected the new system would
integrate the automation of supply/consumption
tracks. As expressed by the managerial level
participant “...supply and usage records are made in
real-time feedback”. Fourth, in addition, the system
should have a warning system for shortage of
materials. According to participants, these features
will help them to efficiently plan the procurement
according to their needs thus ensuring practicum
material availability for learning purposes so that
students can effectively achieve their learning
outcomes. This notion was supported by the study
that outlined the importance of proper supply control
in order to avoid oversupply (i.e. cost inefficiency)
and undersupply that may compromise the operation
that needs particular material ready for use (Peine et
al., 2019). Finally, the management level anticipated
the new system could help in performing supply
consumption recapitulation every semester where
the record could be printed for preparing periodic
reports. Furthermore, this report may help to identify
the unit cost of each practicum material and plan the
procurement according to the report. As quoted from
the statement of one participant at the top
management level ‘...related to monitoring and
evaluation for procurement of goods which need to
continuously and periodically performed".

The FGD transcriptions showed that at the
managerial level of the PO School of Health
Polytechnic Jakarta | have a good understanding of
what is needed to perform good governance and
management of practicum material to ensure good
guality of vocational education, particularly in PO
sciences and technical skills. This statement is well
aligned with another study that expressed a good
management is where the authorized person at the
managerial level understands their task and performs
it with efficient and effective (Osuntuyi, 2020).

The Effectiveness of Digital Application of
Practicum Material Management System

The results above reported that the digital
management system was found to be significantly
more efficient and effective than the manual record
management system. This result is well supported by
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the study of Brundin-Mather et al. (2018) which
revealed manual records prone to error whereas
digital systems provide more reliable and high-
quality data. The digital application provides more
accurate data due to it using a computerized system.
In the medical field, digital scanning was reported to
have a more accurate scan of the intraoral area
(Ender & Mehl, 2013). System manual registration
and management of practicum material may
consume longer time than a digital system where the
recapitulation was performed with an automation
system. The automation provides real-time feedback
whereas the manual may take time to show feedback
only after the supply registration has been
accomplished. Accessibility from anywhere holds
superiority in granting access to a material request
by the user, meanwhile, the manual request form
needs the authorized person’s signature to give
permission for supply outflow. When the authority
was not present, this may slow the learning process
because the material was held in storage until the
request form was approved by signature. Moreover,
the feature of supply consumption and shortage
warning helps to ensure the availability of materials
and easy planning of procurement timing for the
management level. In addition, the automation
recapitulation may be helpful to prepare periodic
reports for the superior about the unit cost and is
useful for budget planning of practicum material
procurement. These features that are integrated into
the new system were developed and designed
according to the expectations of the participants.
Therefore, the efficiency and efficacy of digital
applications were prominently felt because they
translated the needs of the management level and
enabled them to plan, monitor, and evaluate through
this digital application.

Conclusions and Recommendations

This study developed and designed a digital
application to manage practicum materials at PO
Department Polytechnic Health Jakarta I to address
the possible errors that may occur with a manual
system. This new digital system fills the gaps of
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manual registration of supply in the storage such as
longer time to make reports and recapitulation.
Furthermore, all participants wished to have a digital
system to manage materials and components that
have easy access, secured, and have many
automation features for in and out/usage flows of the
materials including periodical report support.

Both groups, users and managerial level
agreed that the digital management system is more
effective and efficient when compared to the manual
one and this result is well aligned with several
studies such as.

The limitation of this study was the small
number of participants due to FGD being conducted
during the lockdown period of the pandemic Covid-
19. Therefore more aspects and features in the digital
system were not elaborated further because of the
lockdown constraints. In future studies, it is
suggested to investigate and elaborate further on
other key aspects and features of the digital
management systems following the dynamic of
needs at PO School of Health Polytechnic Jakarta I.
For example, the feature of return material tracking
in case of overestimated requests from the users. In
addition, the development of a standard operation
procedure (SOP) to control this digital system is also
needed in further study.
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