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Preclinical clerkship is a form of clinical skill training program to prepare an 

undergraduate dentistry student to conduct clinical clerkship. All students must take the 

training, which takes place in the Faculty of Dentistry of Universitas Muhammadiyah 

Surakarta. Every student must complete a number of requirements listed in the guidebook in 

order to pass the program. However, the numbers of students have grown and so are the 

numbers of patients that attend the clinic. These have extended the responsibilities faced by 

the only lab assistant. She has to generate reports for all dentists, one report for each student, 

reports about most common diagnoses, and several others.  

In order to increase the capacity of the laboratory assistant to generate the sheer 

number of the reports required, we have developed an information system that enable the 

generation of report more quickly. This project uses spiral method that includes direct 

interview with stakeholders, literature review, and requirement analysis. Use Case & Class 

Diagram, and Business Process Model and Notation (BPMN are tools that help team to create 

the preclinical clerkship information system.  

 The results of this project is desktop application that help laboratory assistant to 

record the data of instruments, consumables, treatments, paper discussions, and people 

involved in preclinical clerkship activity and also generate the required reports quickly. 
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1. INTRODUCTION 

Preclinical clerkship is a form of 

clinical skill training program to prepare an 

undergraduate dentistry student to conduct 

clinical clerkship. The Clinical Clerkship 

itself is a professional requirement, which 

all candidate of dentist must perform before 

they conduct professional practice. All 

students must take the training, which takes 

place in the Faculty of Dentistry of 

Universitas Muhammadiyah Surakarta. 

Every student must complete a number of 

requirements listed in the guidebook in 

order to pass the program. However, the 

numbers of students have grown and so is 

the number of patients that attend the clinic. 

There are three main activities which must 

be performed by student: discussing and 

presenting journal that have been prepared 

by the lecturer, observing lecturer 

demonstrating treatment for every cases 

which become the requirement of 

preclinical clerkship, making a report for 

every case which is demonstrated by a 

lecturer. In each case, every group of 

student must invite a patient who poses the 

required diseases. 

In the old procedure of last period of 

preclinical clerkship, when a new patient 

came to the clinic a laboratory assistant 

make a record for him in a form of paper 

record. For every new patient the laboratory 

assistant generates a medical record number 

that will help her to locate the map of each 

patient when the same patient came again. 

When a registered patient that was 

invited by each of groups come to the 

clinic, a representative of the group ask the 

laboratory assistant to find the patient’s 

map, then the student will find available 

teaching dentist to treat the patient. When 

the doctor treat the patient, every students 

of the group observe him, ask a certain 

thing that they do not already know, answer 

some questions from the teaching dentist, 

record instruments and consumable that are 

ordered by the doctor into the patient’s 

medical record, take that record to the 

laboratory assistant and bring back the 

required instruments and consumable, then 
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the student also record what kind of 

treatment the doctor has been given to the 

patient’s medical record. 

At the end of the shift, the 

laboratory assistant receives the map from 

every group then he writes a medical billing 

for the patient based on the patient’s 

medical record. Then at the end of period, 

the laboratory assistant also makes a 

general report for dentist about their 

revenue which was equal for every /dentist 

then creates a summary report to head of 

laboratory about pass or fail of student. 

Even though all of these tasks only 

performed once in one semester, the burden 

the laboratory assistant has at one time is 

still quite large. There is a need to reduce 

the workload that is caused by this 

repetitive task. One way to solve this is by 

developing an electronic medical record 

that could make the retrieval of patient’s 

electronic medical record and generating 

the required reports faster. According to 

Miss drg. Ana, this system is also expected 

to solve duplicated map in the case of 

patient forgets his medical record number 

also it could generate report for each dentist 

about their own revenue based on what they 

have done. 

This writing is about PANUM 

application that has been developed on last 

october. We use spiral method in 

developing this application. This method 

consist of several iteration that enable us to 

repeat several stage. This kind of method is 

appropiate for small to medium-sized 

project. The product state of the first 

delivery is nearly complete. It is caused by 

some misperception between project owner 

and system analyst. 

2. LITERATURE REVIEW 

(Ludwick & Doucette, 2009) identified 

the state of cognition about acceptance of 

health information systems in medical care. To 

infer elements and determiner that affecting 

result of implementation from previous health 

information systems effectuation experiences 

was their goal. Systems’ quality of graphic user 

interface design, project management, feature 
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functionality, users’ previous experience, and 

procurance affect the implementation results. 

A process-oriented method for 

assessing Information Technology (IT) impact 

on a business process has been propossed 

(Mans, et al., 2013). In their methodology, 

process mining and discrete event simulation 

are key components. Process mining enables 

for acquiring detailed knowledge on a business 

process based on automatically stored data, 

e.g., How a business process is actually 

performed can be revlead. A model can be 

constructed using discrete event simulation, 

which accurately mimics the disclosed process 

and which can subsequently be used for 

investigating and assessing various redesign of 

the same process. A detailed case study is used 

to evaluate their method. For two complex 

dental processes, it turns out that the 

introduction of new digital technologies is 

largely beneficial for patients and dental lab 

owners, whereas for dentists there is hardly 

any advantage.  

Redesign an intake procedure in a 

mental health-care setting has been conducted 

(Jansen-Vullers & Reijers, 2005). Processes 

within hospitals is being applied with Business 

Process Redesign  as they attempt to 

accomplish advancement in time, cost, quality, 

and flexibility, just like any other business. 

(Rebuge & Ferreira, 2012) introduced a 

method for the application of process mining 

method that directs to the recognition of 

regular behavior, process variants, and 

exceptional medical cases. The approach is 

demonstrated in a case study carried on at a 

hospital emergency service. They implemented 

the method in a tool that incorporates the 

main stages of process analysis. 

(Nawrocki, et al., 2006) described two 

experiments that intended at comparison of 

diagram-based (BPMN) and text-based (Use 

Cases) notation. Moreover, some extensions to 

use cases that they have found interesting 

when working on description of business 

processes based on use cases are described. 

Those extensions, among others, allow 

describing actor metamorphosis and specifying 

steps that must be performed before the main 

scenario is executed. The ideas described in the 

paper have been integrated into UC 
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Workbench – a tool supporting editing and 

animation of use-case-based models. 

Case management befits well to cover 

the problem of flexibility and ad hoc variances 

in execution of clinical tasks when 

implementing care pathways (CPs) and they 

suggest a CMMN-based CP model, where 

CMMN (Case Management Model and 

Notation) is becoming an industry standard 

(Mei, et al., 2013). Via an experimental 

experience on modeling CHF (congestive heart 

failure) ambulatory CP, they show that the 

utilization of case management paves the way 

to popularize CPs, particularly for its quick 

deployment and execution in industrial 

products. 

3. METHOD 

3.1 Development Process 

This research was performed in 

repetitive manner in order to create 

application program achieve the expected 

contract. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

First step is requirement analysis 

about the system that will be built. This 

activity will provide information to create 

the database, user interface for the 

preclinical clerkship. If the analysis is 

No 

Start 

Do some revision 
and consultation  

Ye

Program testing and 
upload data to database 

Create a user interface to 
manage preclinical 
clerckship related 
information 

Write and finish the 
report of research 

No Fix it and input all 
data to database 

Yes 

End 

Create Design of Database 

Requirement 
Analysis 

Is it proper with 
the analysis? 

Is it all runs 
well and 
uploaded? 

Figure 1 Research Flowchart 
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proper to system requirement, it will 

continue to next step. 

Some information related to this 

research is required, such as the diagnoses, 

preclinical clerkships instruments, students, 

doctors to be identified and the user that use 

the application program. 

There is an additional feature of this 

program, such as patients’ medical history. 

This feature records patients’ visit history. 

After the requirement analysis has been 

done, at least three tasks for this research 

are gained, such as create the master form, 

detail form, and print layout using 

Jaspersoft Studio. 

Database creation is used for 

provide data storage. This database at least 

will contain information such as users, 

patients’ visit, instruments, and 

consumable. 

Arrange this research report to be 

reported to the supervisor and presented to 

the examiners to be tested. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Use Case Diagram 



 

 

3.2 System Design 

As shown in figure 2 above, t

system has sixteen use case and two actor, 

dentist and lab assistant. The difference 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 above shows the domain 

model of this system. There are eighteen 

entities in this system. The filled arrow 

means composition, the empty arrow means 

aggregation, the plain line means 

association, and the edge of dashed line 

means join or junction entity. The relation 

between Mdosen and MPasien is 

 

As shown in figure 2 above, this 

system has sixteen use case and two actor, 

dentist and lab assistant. The difference 

between dentist and lab assistant is just 

right in printing dentist’s report, only 

dentist that is allowed to print the report. 

Currently, there is no requirement for 

administering the user roles. 

Figure 3 above shows the domain 

model of this system. There are eighteen 

entities in this system. The filled arrow 

means composition, the empty arrow means 

aggregation, the plain line means 

association, and the edge of dashed line 

tity. The relation 

between Mdosen and MPasien is 

diagnosing, Mmahasiswa is reviewing 

Mjurnal, Mkelompok is consist of 

Mmahasiswa, for each instance of 

TrDiagnosa entity there are one or more 

TrDiagnosaBahan and

TrDiagnosaPerawatan instances. Mdosen, 

Mmahasiswa, Mlaboran, and MPasien is a 

subtype of Mmanusia.

Figure 3 Class Diagram 
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between dentist and lab assistant is just 

right in printing dentist’s report, only 

is allowed to print the report. 

Currently, there is no requirement for 

administering the user roles.  

diagnosing, Mmahasiswa is reviewing 

Mjurnal, Mkelompok is consist of 

Mmahasiswa, for each instance of 

TrDiagnosa entity there are one or more 

TrDiagnosaBahan and 

TrDiagnosaPerawatan instances. Mdosen, 

iswa, Mlaboran, and MPasien is a 

subtype of Mmanusia. 



 

 

4. RESULT AND DISCUSSION

4.1 Functionality Testing

This system primarily has four 

sources of data, which 

generate the report. The main source of data 

is consumable goods, dental instruments, 

students’ paper discussion, and patients’ 

diagnoses. Based on this data, this system 

could generate a report for every students 

about their achievement that 

their graduation of this preclinical 

clerkship, a report for every dentist about 

their number of treatments they have been 

done, a report about the most common 

diagnoses, a medical billing for patient, a 

rental billing for student, and a gen

share of revenue report. In order to prove 

that this system has been successful in 

doing all of this functionality, a screen 

shoots for each form, a screen shoot of 

mysql data from phpmyadmin, and a screen 

shoot of report will be presented as follows.

 

DISCUSSION 

Testing 

This system primarily has four 

 are required to 

generate the report. The main source of data 

is consumable goods, dental instruments, 

students’ paper discussion, and patients’ 

diagnoses. Based on this data, this system 

could generate a report for every students 

about their achievement that will determine 

their graduation of this preclinical 

clerkship, a report for every dentist about 

their number of treatments they have been 

done, a report about the most common 

diagnoses, a medical billing for patient, a 

rental billing for student, and a general 

share of revenue report. In order to prove 

that this system has been successful in 

functionality, a screen 

shoots for each form, a screen shoot of 

mysql data from phpmyadmin, and a screen 

shoot of report will be presented as follows. 

4.1.1 Medical Billing Report, 

Students & Dentist

Figure 4 below

displaying previous patient’s diagnoses. 

Muhammad Dawud has been diagnosed for 

four times, the first diagnoses has been 

conducted in November 3, 2014, it has 

Tumpat resin dengan s

treatment and it cost Rp. 100.000, 

database there should be this data too.

 

 

 

 

 

 

Figure 5 

corresponding mysql data, this figure 

proves that the displayed data in figure 12 is 

similar to the corresponding data in mysql 

as displayed in this figure. We can see that 

Muhammad Dawud in November 

has been diagnosed by a dentist who has id 

19, she was dr. Juwita. 

 

Figure 4 Diagnosis Input
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Medical Billing Report, 

Students & Dentist 

Figure 4 below is the form that 

displaying previous patient’s diagnoses. 

Muhammad Dawud has been diagnosed for 

four times, the first diagnoses has been 

conducted in November 3, 2014, it has 

Tumpat resin dengan sinar Klas I as the 

treatment and it cost Rp. 100.000, - so in 

database there should be this data too. 

 is showing the 

corresponding mysql data, this figure 

proves that the displayed data in figure 12 is 

similar to the corresponding data in mysql 

as displayed in this figure. We can see that 

Muhammad Dawud in November 3, 2014 

has been diagnosed by a dentist who has id 

9, she was dr. Juwita.  

Diagnosis Input 



 

 

 

 

 

In the figure 6 below

patient is dawud, the dentist is drg. Juwita, 

drg. Juwita conduct a Tumpatan treatment 

to dawud, than that is the dawud’s medical 

billing. The printed name is the name of the 

user that has logged in. 

 

 

 

 

 

Here is the dentist

report, every diagnoses that the dentist’s 

have done will be displayed in this report. 

Dr. Juwita has one diagnosis, which

tumpat resin, this is equal to the database’s 

data.  

 

 

 

 

 

Figure 6 Print preview of Medical Billing

Figure 7 Print Preview of dentist

Figure 5 Diagnosis Record in database

 

below the name of 

patient is dawud, the dentist is drg. Juwita, 

drg. Juwita conduct a Tumpatan treatment 

to dawud, than that is the dawud’s medical 

billing. The printed name is the name of the 

Here is the dentist corresponding 

report, every diagnoses that the dentist’s 

have done will be displayed in this report. 

diagnosis, which is 

tumpat resin, this is equal to the database’s 

All of the treatments that have been 

observed by the students will be listed on 

the table above, then when they have done 

all of the requirements, including eight 

paper discussions, the students will pass the 

preclinical clerkship activity. In this 

preview, there is only one treatment that 

been done by Dhony Nurlita’s group, this is 

in accord with previous diagnoses form.

 

 

 

 

 

 

 

4.1.2 Rental Billing

 

On the last December 14th, Diag

Agnintia have rent two items of 

instruments, Bein Bangkok and articulator, 

each are two items. So, in MySQL the Dian 

Agnintia’s account should have the two 

items listed. 

 

Print preview of Medical Billing 

Print Preview of dentist 

Figure 8 Print preview of students’s 
achievement 

Diagnosis Record in database 
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All of the treatments that have been 

observed by the students will be listed on 

the table above, then when they have done 

all of the requirements, including eight 

paper discussions, the students will pass the 

preclinical clerkship activity. In this 

, there is only one treatment that has 

been done by Dhony Nurlita’s group, this is 

in accord with previous diagnoses form. 

Rental Billing 

On the last December 14th, Diag 

Agnintia have rent two items of 

instruments, Bein Bangkok and articulator, 

each are two items. So, in MySQL the Dian 

Agnintia’s account should have the two 

Print preview of students’s 



 

 

 

 

 

 

 

 

 

These are proving 

has successfully inserted 

Agnintia in December 4

instruments. 

 

 

 

This is the print preview of the 

renting of instruments that have 

by Dian Agnintia, this reflect the records of 

the mysql above. 

 

 

 

 

 

 

 

 

Figure 9 Rental Form 

Figure 10 Student's Rented 
Instruments Records 

Figure 11 Print preview of rental billing

 

 that the system 

 the data. Dian 

4 borrowed two 

This is the print preview of the 

renting of instruments that have been done 

by Dian Agnintia, this reflect the records of 

5. CONCLUSION 

The system that has been built in 

this research can help laboratory assistant to 

generate the required report quickly.

system facilitates the lab 

managing data of instrument, consumable, 

treatment, paper discussion, and people 

involved in the activity.

provides the accurate data because every 

data of instrument, consuma

paper discussion is recorded clearly and it is 

displayed on monitor directly.

Student's Rented 

Print preview of rental billing 
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The system that has been built in 

this research can help laboratory assistant to 

required report quickly. The 

system facilitates the lab assistant for 

managing data of instrument, consumable, 

treatment, paper discussion, and people 

involved in the activity. The system 

provides the accurate data because every 

data of instrument, consumable, treatment, 

paper discussion is recorded clearly and it is 

displayed on monitor directly. 
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