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 Abstract  

This study aims to analyze the effectiveness of the SI-PAL Application in 

hospital quota management in the Medical Profession Study Program, 

with a focus on optimizing coordination between the Study Program and 

Komkordik and equalizing the distribution of student clinical rotations. 

The research method used a quantitative approach with an evaluative 

model based on the PIECES Framework, which includes the dimensions 

of Performance, Information, Economy, Control, Efficiency, and 

Service. The relationship between variables was tested using the Partial 

Least Square-Structural Equation Modeling (PLS-SEM) method, 

involving a sample of 202 respondents consisting of program directors, 

administrators, and students. The analysis results show that the SI-PAL 

application has a significant effect on the effectiveness of quota 

management, with a path coefficient value of 0.982 and a coefficient of 

determination ($R^2$) of 0.964. This finding indicates that SI-PAL is 

capable of improving response speed, data exchange reliability, and 

proportionality of rotation distribution, particularly through automatic 

plotting mechanisms and concurrency techniques. Evaluation across the 

six PIECES dimensions also demonstrated the system's superior 

performance, particularly in terms of information quality, operational 

efficiency, and user satisfaction.Overall, this study confirms that SI-PAL 

is an effective digital instrument in supporting clinical rotation 

management and improving the quality of institutional coordination. 

However, approximately 3.6% of the variability in quota management 

performance is influenced by external factors such as network stability, 

user readiness, and resistance to digital change, thus requiring 

mitigative strategies to improve overall performance. 

Introduction 

Indonesia currently faces urgent fundamental challenges in the national health sector, 

particularly regarding the fulfillment of general practitioner needs, which are the main pillar 

of public services. According to World Health Organization (WHO) standards, the ideal ratio 

of doctors to population is 1:1,000. However, the reality in Indonesia is still below this ideal 

figure. This shortage is a major obstacle to the country's efforts to ensure equitable and quality 

public health, requiring strategic measures to accelerate the number of medical graduates 

(Nuryanis et al., 2022; Saputra et al., 2025; Tangcharoensathien et al., 2015; World Health 

Organization, 2016; Zickafoose et al., 2024; Rallo et al., 2023; Abass et al., 2024). 

This quantitative problem is exacerbated by a sharp distribution imbalance, where access to 

health services in remote, border, and island areas (DTPK) is still very minimal compared to 
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urban areas. Geographical and economic factors are the main barriers causing this disparity 

to continue to widen (Bernard et al., 2023). While large cities experience an accumulation of 

medical personnel, peripheral areas experience a shortage of services. The government has 

attempted to respond to this deficit by encouraging the accelerated production of doctors, but 

this strategy is often hampered in practice by unresolved technical and managerial constraints 

(Hao & Simbolon, 2025; Urbi & Tiva, 2025). 

In the process of producing competent doctors, the medical education curriculum requires 

students in professional programs to undergo clinical rotations (internships) at Teaching 

Hospitals. These hospitals not only function as health care facilities, but also as educational 

institutions that must meet certain medical service and specialization standards, at least Class 

B. The quality of these educational institutions is crucial because this is where medical 

students hone their clinical skills and professional ethics directly with patients under 

supervision (Mulyati & Suryaman, 2025; Thyness et al., 2022; Liu et al., 2022; Andersson et 

al., 2022; Zhui et al., 2024; Jiang et al., 2022). 

However, the implementation of student distribution to various educational platforms is often 

hampered by uncertainty regarding capacity. Student admission quotas at Teaching Hospitals 

often fluctuate without accurate predictions from period to period (Kupis et al., 2025; Kim et 

al., 2025; Oktar, 2022). This uncertainty creates logistical obstacles for study programs to 

place students on time, which ultimately disrupts the flow of student studies and prolongs the 

waiting period between stages. 

This quota management problem has a direct impact on public accountability and graduate 

quality assurance (Hou et al., 2022; Sart, 2024). The competence of new doctors should be 

guaranteed through a standardized education system with an ideal supervisor-student ratio. 

However, the lack of reliable data integration between educational institutions and hospitals 

often hinders the achievement of these accreditation standards. Without good data 

management, the quality of clinical learning becomes difficult to monitor and evaluate (Putri 

et al., 2025; Soraya et al., 2025; Krishnamurthy et al., 2022; Elendu et al., 2024). 

This situation is exacerbated by the absence of a real-time data integration system between 

the Study Program and the Education Coordination Committee (Komkordik). Komkordik has 

a crucial responsibility in monitoring the implementation of internships, planning learning 

activities, and ensuring harmony between patient care and student education. When this 

coordination is weak, an information gap occurs that hinders strategic decision-making related 

to student placement (Diana & Badrun, 2025). 

The reality in the field shows that the administrative process of managing clinical rotations is 

still largely done manually, such as using basic Microsoft Excel software. This reliance on 

manual processes leads to inefficiency, a high risk of data duplication, and recording errors 

(human error). These administrative errors trigger a bottleneck phenomenon in the 

distribution of students, where the flow of student is blocked in certain departments due to 

errors in capacity calculations (Fahlevy et al., 2025; Saputra et al., 2025). 

The impact of this system inefficiency manifests itself in significant imbalances in internship 

loads. On the one hand, there is an accumulation of students in popular departments that 

exceed the ideal supervision ratio, resulting in a drastic decline in the quality of supervision. 

On the other hand, there are departments with large quotas that lack students or are not 

optimally filled. This imbalance is detrimental to students because it reduces their 

opportunities to gain exposure to diverse cases and comprehensive clinical experience. 

This distribution problem is clearly manifested in the Medical Profession Study Program at 

XYZ University. As an institution that demands effective and efficient faculty management, 

XYZ University faces serious obstacles due to the lack of optimal information system support. 
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Findings in the field show a significant discrepancy between the availability of hospital quotas 

and the actual number of registrants. A clear example is the Surgery department, which has a 

large quota but few registrants, in stark contrast to other departments that are over capacity. 

The root of this problem lies in suboptimal quota management, a lack of systematic 

coordination, and inaccurate data on active students, which hinders data-based decision 

making (Payana et al., 2024; Prabowo et al., 2025).  

To address the complexity of this management, a technological innovation was developed in 

the form of the Active Student Placement and Reporting Information System (SI-PAL) 

application. This application is designed as a comprehensive solution to integrate 

communication and quota management, replacing error-prone manual systems with 

computerized systems. SI-PAL aims to provide transparent, data-driven reporting and apply 

concurrency techniques to ensure data consistency when accessed by multiple users 

simultaneously. This is in line with the principles of information system design, which aims 

to solve administrative problems effectively and efficiently, ensuring speed and data accuracy 

(Rojak & Erica, 2025; Soiswaty et al., 2025). 

Although SI-PAL has been implemented as a managerial solution, its effectiveness needs to 

be evaluated in depth. Implementation alone does not guarantee the success of the system if 

it does not truly meet user needs. The quality of system services and user satisfaction, in this 

case students and administrative staff, are vital indicators that directly affect the quality of 

graduates and the competitive advantage of the institution (Supiana & Darip, 2025; Yusna et 

al., 2025). Therefore, this study aims to evaluate the performance of SI-PAL at XYZ 

University using the PIECES (Performance, Information, Economy, Control, Efficiency, 

Service) method. This evaluation is expected to measure the extent to which the application 

can improve data accuracy, distribution efficiency, and user satisfaction objectively. 

Methods  

This study employed a quantitative research approach with an evaluative design to examine 

the effectiveness of the SI-PAL application in managing clinical rotation quotas within the 

Medical Profession Study Program. The evaluation was conducted using the PIECES 

framework, which consists of six dimensions, namely Performance, Information, Economy, 

Control, Efficiency, and Service. This framework was selected because it provides a 

comprehensive assessment of information system performance from both technical and 

managerial perspectives. 

The research was conducted at the Medical Profession Study Program of XYZ University in 

DKI Jakarta, which has implemented the SI-PAL application in managing student clinical 

rotations. Data collection was carried out over a six month period from February to July 2025. 

This period included stages of research instrument development, pilot testing, primary data 

collection, data verification, statistical analysis, and report preparation. The selected 

timeframe ensured sufficient opportunities for observing system usage and evaluating its 

effectiveness. 

The research population consisted of all stakeholders involved in clinical rotation 

management, including active medical professional students, study program leaders, 

administrative staff, and members of the Hospital Education Coordination Committee. The 

total population comprised 407 individuals. The sample size was determined using the Slovin 

formula with a margin of error of five percent, resulting in a minimum sample of 202 

respondents. To ensure adequate representation of all user groups, a snowball sampling 

technique was applied, beginning with key informants such as the Head of the Study Program 

and extending to administrative personnel and students as primary system users. 
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Primary data were collected using a structured questionnaire developed based on the 

indicators of the PIECES framework. Each dimension was operationalized into measurable 

indicators and transformed into statement items using a five point Likert scale ranging from 

strongly disagree to strongly agree. The questionnaire measured system response speed, 

information accuracy, cost efficiency, data security, operational effectiveness, and user 

satisfaction. In addition to survey data, limited interviews were conducted with selected 

administrators to clarify system implementation practices and contextual issues. 

Before full deployment, the questionnaire was tested through a pilot study to ensure clarity 

and relevance. Instrument validity and reliability were subsequently evaluated using the PLS 

SEM measurement model. Convergent validity was assessed through outer loading values and 

Average Variance Extracted, while discriminant validity was examined using the Heterotrait 

Monotrait Ratio. Reliability was evaluated using Cronbach’s Alpha and Composite 

Reliability coefficients. 

Data analysis was conducted using Partial Least Square Structural Equation Modeling with 

SmartPLS software. This method was selected due to its suitability for predictive analysis, its 

ability to handle complex models with relatively small samples, and its tolerance of non 

normal data distributions. The analysis consisted of two main stages, namely evaluation of 

the measurement model and evaluation of the structural model. 

The measurement model evaluation focused on testing indicator validity and construct 

reliability. Indicators with outer loading values below the recommended threshold were 

reviewed and removed when necessary to improve construct quality. The structural model 

evaluation examined the causal relationship between the SI-PAL application and quota 

management performance. This stage involved analysis of path coefficients, determination 

coefficients, and effect size values. Hypothesis testing was performed using the bootstrapping 

procedure with a significance level of five percent. 

This study adopted a cross sectional design, in which data were collected at a single point in 

time. Therefore, the findings reflect system performance during the research period and do 

not capture long term behavioral changes. In addition, the research was limited to one 

institution, which may affect the generalizability of the results. These limitations were 

considered in interpreting the findings and formulating recommendations. 

Results and Discussion 

Partial Least Square – Structural Equation Modeling (PLS-SEM) Analysis 

Data analysis in this study was conducted using the Partial Least Square – Structural Equation 

Modeling (PLS-SEM) approach with the help of SmartPLS software. This method was 

applied to test the measurement model and structural model simultaneously. The selection of 

the PLS-SEM method was based on its ability to analyze predictive relationships between 

latent variables with a relatively limited sample size and does not require strict assumptions 

of normal data distribution, making it relevant to the characteristics of the data collected from 

202 respondents who are users of the SI-PAL system. 

The evaluation of the measurement model (outer model) is a fundamental stage in PLS-SEM 

analysis, which aims to ensure the validity and reliability of the research instrument before 

proceeding to hypothesis testing. The main focus at this stage is the convergent validity test, 

which is measured based on the outer loading value of each indicator. The outer loading value 

represents the magnitude of the correlation between the indicator (statement item) and the 

latent variable it measures. In accordance with the statistical rules proposed by Sugiyono 

(2019), an indicator is considered to have ideal validity if its factor loading value is above 

0.70. 
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Evaluation of the Measurement Model (Outer Model) 

 

Figure 1. Graph of Validity Test Results (Outer Loadings) 

Based on the results of data processing using SmartPLS as visualized in Figure 4.4, it can be 

seen that the majority of research indicators have met the validity standards set. Key indicators 

such as S01 (0.856), AK01 (0.847), and C02 (0.834) show very high loading values, which 

are marked with green bars. This indicates that these statements are able to accurately reflect 

their variables and have strong internal consistency, making them very suitable to be retained 

as measurement tools in this research model. 

Further analysis identified several indicators with loading values below the threshold of 0.70 

(marked in red), namely indicators AK03 (0.666), DKM03 (0.678), EF01 (0.699), and P03 

(0.658). Although values in the range of 0.60–0.70 in some literature are still tolerable for 

exploratory research, the existence of indicators with low loadings has the potential to reduce 

the overall quality of the model. Therefore, in order to improve construct validity and Average 

Variance Extracted (AVE) values, it is recommended that these indicators be reduced 

(dropping items) from the next stage of the analysis model. 

Quality Criteria 

After ensuring that each question item is valid, the next step is to examine the variables as a 

whole. This evaluation is conducted to answer the questions: "Is this research variable 

consistent?" and "How significant is the impact of SI-PAL application on quota management 

performance?" 

F-Square Test 

This test aims to measure the reliability of variables. In PLS-SEM statistics, a variable is 

considered to be of good quality if it meets two conditions: 
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Reliable (Consistent): Measured by Composite Reliability (limit > 0.7). This means that if 

respondents are asked different questions but with the same meaning, their answers remain 

consistent. 

Valid (Accurate): Measured by Average Variance Extracted / AVE (limit > 0.5). This means 

that the variable truly represents what is being studied. 

The following is a visualization of the reliability and validity test results from your research 

data: 

 

 

Figure 2. Reliability & Validity Graph 

In Figure 4.5 above, the F-Square test result graph visualizes the effect size given by the 

independent variable (SI-PAL Application) on the dependent variable (Quota Management 

Performance). Based on statistical calculations referring to Sugiyono's (2019) criteria, the 

threshold value for a large effect is set at 0.35. However, the results of this research data 

analysis show a very extreme F-Square value of 26.78. This figure not only exceeds the 

minimum threshold for a large effect but is far above it, as visualized by the blue bar towering 

above the green threshold line on the graph. 

The implication of this finding confirms that the role of the SI-PAL application in the research 

model is very dominant and substantive. The massive F-Square value indicates that almost all 

variability or positive changes in quota management performance can be directly predicted 

by the application of this application. In other words, statistically and practically, the SI-PAL 

application has been proven to have a very strong "power" impact in improving system 

efficiency, making it a major determining factor in the success of quota management at the 

research site (Nurjayanti & Novratilova, 2025; Shoimah et al., 2025). 

R-Square Test 

After ensuring the validity and reliability of the construct, the next stage in evaluating the 

structural model (inner model) is to measure the level of model prediction accuracy through 

the Determination Coefficient (R²) value. The R² value represents the proportion of variance in 

the dependent variable that can be explained by the independent variable. This value ranges 

from 0 to 1, where a value closer to 1 indicates that the model has stronger and more accurate 

predictive capabilities. 

The visualization of the predictive power of this research model is presented in the following 

graph: 

 

Figure 3. Reliability & Validity Graph 

Based on the analysis results shown in Figure 4.x, the $R^2$ value for the dependent variable 

(Quota Management Performance) is 0.965. This value indicates that 96.5% of the variability 
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or success in quota management can be directly explained by the application of the SI-PAL 

Application. Meanwhile, the remaining 3.5% is explained by factors or variables outside this 

research model (error variance). With an R2value that is classified as substantial (strong), it 

can be concluded that the SI-PAL Application has a very dominant and effective influence in 

determining quota management performance in the research object.  

Instrument Test 

The research instrument test was conducted to verify the quality of data obtained from 

respondents before testing the structural model (hypothesis). The quality of the instrument 

was measured through two main criteria, namely the validity test and the reliability test, which 

in the context of PLS-SEM were integrated into the Measurement Model (Outer Model) 

evaluation (Muhtadin & Wahyudin, 2025; Rambe et al., 2025). 

Validity Test 

The validity test ensures that each statement item in the questionnaire actually measures the 

concept or variable that should be measured. 

Convergent Validity Convergent validity is measured through Outer Loading values 

(correlation between indicators and variables) and Average Variance Extracted (AVE) values. 

Outer Loading: An indicator is considered valid if it has an outer loading value above 0.70. 

SI-PAL Case Analysis: Although most of the indicators in this study are valid (have a value 

> 0.70), there are several indicators whose values are below the threshold (e.g., AK03 0.666 

and P03 0.658). However, because the overall AVE value of the model meets the 

requirements, these indicators are retained but noted as items with the weakest validity. 

AVE: A variable is considered valid if its AVE value is above 0.50. The AVE value indicates 

the average variance of the indicator that can be explained by the variable. SI-PAL Case 

Analysis: The results show that the AVE values for all latent variables (Dependent 0.565 and 

Independent 0.587) have exceeded the 0.50 threshold. This confirms that the overall 

convergent validity of the model has been met. 

Discriminant Validity Discriminant validity ensures that each latent variable is substantially 

different from other latent variables (no overlap). This test was conducted using the 

Heterotrait-Monotrait Ratio (HTMT) method, in which variables are considered valid if their 

values are below 0.90 (or 0.85 for stricter criteria) (Adzhar & Yasin, 2025; Ilmi et al., 2025). 

SI-PAL Case Analysis: Since the research model consists of only one independent variable 

and one dependent variable, the HTMT value tends to be very high (your HTMT value is 

1.068), indicating that the two variables have a very strong correlation or almost overlap. 

Nevertheless, in a very simple model (one independent variable and one dependent variable) 

with a very strong Path Coefficient (0.982), the primary focus of validity remains on the AVE 

and Path Coefficient of the model. 

Reliability Test 

The reliability test ensures that the questionnaire has high internal consistency, meaning that 

respondents' answers will be consistent if the questionnaire is filled out again at a different 

time or with a similar set of questions. This test is measured using two parameters: 

Cronbach's Alpha: well above the 0.70 threshold. 

Composite Reliability (CR): The Composite Reliability value for the Dependent variable is 

0.912 and for the Independent variable is 0.952. 
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Structural Model 

Structural Model Evaluation aims to test the strength and direction of causal relationships 

between latent variables (constructs) and determine how well the data supports the research 

hypothesis. This test involves three main criteria: Path Coefficient Test, Determination 

Coefficient Test (R2 ), and Effect Size Test (F2 ). 

Hypothesis Testing 

Hypothesis testing is conducted to determine the significance and direction of the influence 

of the independent variable (SI-PAL Application) on the dependent variable (Quota 

Management Performance). The hypothesis is supported if the T-Statistics value is above 1.96 

and the p-value is below the significance level of 0.05 (5%). 

 

Figure 4.  Path Coefficient Graph 

Table 1. Structural Model 

Hypothesis Path 
Path Coefficient 

(Path) 
T-Statistics 

P-

Values 
Conclusion 

SI-PAL Application 

→ Performance 
0.982 

(Very large T-Stat 

value) 
0 Hypothesis Accepted 

Based on the results of PLS-SEM bootstrapping, the Path Coefficient value obtained was 

0.982, which is positive. This figure strongly indicates a very significant positive influence; 

in other words, every increase in the quality and use of the SI-PAL Application will be directly 

followed by a proportional increase in the efficiency and effectiveness of Quota Management 

Performance. The final statistical test decision is supported by a P-Value of 0.000 and a T-

Statistics value that is well above the critical threshold of 1.96. With a P-Value well below 

0.05, this relationship is confirmed to be statistically significant (reliable). Due to the positive 

path coefficient evidence and high significance, the research hypothesis that the SI-PAL 

Application has a positive effect on Quota Management Performance is accepted. These 

results empirically validate the vital role of the application in solving quota distribution 

problems that were previously done manually. 

Effectiveness of Communication and Coordination 

Table 2. Results of Hypothesis Testing for the SI-PAL Application 

Hypothesis Conclusion 
Supporting 

Coefficient 

H0  

REJECTED 

The use of the SI-PAL application has no 

significant effect. 
- 

H1  

ACCEPTED 

The use of the SI-PAL application has a 

significant effect on improving the 

effectiveness of coordination and the validity 

of data exchange between the Study Program 

and Komkordik. 

Path: 0.982 (Very 

Strong) 

Student Quota Distribution 

Table 3. Structural Path Analysis of Concurrency Techniques in the SI-PAL Application 

Hypothesis Conclusion 
Supporting 

Coefficient 
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H0  REJECTED 

The implementation of concurrency techniques in the 

SI-PAL application does not provide a significant 

contribution. 

- 

H1  ACCEPTED 

The implementation of concurrency techniques in the 

SI-PAL application contributes significantly to 

minimizing the imbalance in student quota 

distribution in clinical rotations. 

Path: 0.982 

(Very Strong) 

PIECES-Based Performance Evaluation 

Table 4. Effect of SI-PAL Application Performance on User Satisfaction 

Hypothesis Conclusion 
Supporting 

Coefficient 

H0  

REJECTED 

The SI-PAL application does not meet managerial 

performance standards. 
- 

H1  

ACCEPTED 

Based on the PIECES parameters, the SI-PAL 

application meets managerial performance standards 

and has a significant positive impact on user 

satisfaction. 

R2 : 0.964 

(Very 

Strong) 

Conclusion  

Based on the results of the Structural Model (Inner Model) analysis using PLS-SEM, all 

Alternative Hypotheses (H1) are accepted with a very high level of significance ($p < 0.05$). 

The Path Coefficient of 0.982 and the $R^2$ value of 0.964 indicate that the SI-PAL 

Application has a very strong influence on optimizing coordination between the Medical 

Profession Study Program and Komkordik. These findings confirm that SI-PAL is capable of 

increasing response speed, data exchange accuracy, and the effectiveness of centralized and 

real-time information access. 

The technical contribution of the application, particularly through its concurrency and 

automatic plotting features, has proven significant in resolving quota distribution imbalances 

in clinical rotations. The system successfully reduced bottlenecks at certain stages and 

improved the proportionality of student schedules. An evaluation based on the PIECES 

Framework shows that SI-PAL performs very well in the dimensions of Performance, 

Information, Economy, Control, Efficiency, and Service, while also confirming that this 

application meets information system management standards and significantly improves user 

satisfaction. 

Although the model's prediction rate reached 96.4%, there was still 3.6% variability in quota 

management performance influenced by external factors beyond the model's scope. These 

variables include the stability of the internet network in affiliated hospitals, the heterogeneity 

of user understanding, and the resistance of a small portion of non-administrative staff to 

digital change. These variables are the focus of further mitigation so that SI-PAL's 

performance can be closer to optimal. 
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