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Abstract 

The structure of publication data on lecturer profiles in SINTA, particularly those indexed by SCOPUS, often results in data 

duplication and missing records. This issue arises because articles are distributed by year across multiple pages, making 

standard single-pass scraping methods unable to guarantee data completeness. This study aims to develop and evaluate the 

effectiveness of an iterative scraping method in improving the accuracy of publication data retrieval from SINTA. The proposed 

method involves a series of ten experimental trials, in which the results of single-pass scraping are compared with those of 

iterative scraping. The evaluated parameters include the level of data completeness and the number of iterations required to 

achieve optimal results. The findings indicate that single-pass scraping captures only an average of 70.7% of publications in 

the first iteration, with frequent occurrences of duplicated and missing data. In contrast, the iterative scraping method 

consistently achieves 100% publication retrieval across all trials, although it requires a varying number of iterations ranging 

from four to eleven. Therefore, it can be concluded that iterative scraping is a more reliable approach for ensuring the 

completeness and accuracy of publication data. Although this approach demands greater computational resources than 

standard methods, it is well suited for large-scale bibliometric studies, institutional evaluations, and more comprehensive 

monitoring of research trends. 
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1. Introduction  

SINTA (Science and Technology Index) is a national 

scientific indexing system developed by the Ministry of 

Education, Culture, Research, and Technology of the 

Republic of Indonesia [1]. This platform serves as a 

centralized database that facilitates the monitoring and 

evaluation of scientific publication performance, 

citations, research collaborations, and researcher 

profiles from various educational and research 

institutions in Indonesia [2-5]. The data provided by 

SINTA is utilized not only by academic and educational 

institutions but also as a reference in decision-making 

related to accreditation, policy formulation, and 

research funding. 

With the growing demand for publication data across 

institutions [6-8], many parties have begun developing 

systems capable of automatically accessing information 

from SINTA. One of the most commonly used methods 

is web scraping, a technique for extracting information 

from web pages by simulating user interactions in a 

programmatic manner [9]. This method works by 

extracting HTML elements from web pages and 

converting them into structured data [10-12]. This 

approach is particularly useful for collecting large-scale 

data, such as the complete list of lecturer publications 

from various institutions, which is not readily available 

through the standard user interface. For example, web 

scraping has also been widely used to extract 

publication data and researcher profiles from Google 

Scholar [13-20], including author names, institutional 

affiliations, citation counts, and links to individual 

articles. This indicates that web scraping is not only 

relevant in the context of SINTA but also applicable to 

other platforms that provide scientific publication 

information. 

Although SINTA previously provided an official API, 

the service is currently no longer available. As a result, 
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accounts owned by a particular university cannot 

retrieve publication data of lecturers from other 

institutions, and even regional coordinator accounts do 

not have full access across regions. Therefore, web 

scraping of SINTA publication pages remains a relevant 

alternative [21], especially for collecting data on a 

national or inter-institutional scale. 

Nevertheless, the web scraping process on SINTA is not 

without challenges. Preliminary observations reveal 

that SINTA's publication pages often display 

inconsistent data in terms of both order and content. The 

same page may present different entries upon repeated 

access, which means that a one-time data retrieval 

process cannot guarantee the completeness and 

accuracy of the information. This phenomenon 

introduces risks of duplication and data loss, 

particularly in large-scale data collection. In practice, 

duplication may occur when the same article appears on 

multiple pages due to shifting pagination or inconsistent 

ordering within the same publication year. Such 

duplicates can inflate publication counts and bias 

bibliometric evaluations, making their detection and 

removal a critical step in the scraping process. 

Several previous studies have implemented web 

scraping techniques on SINTA, primarily focusing on 

extracting article data [22] or journal metadata [1], [2], 

[23], [24]. However, these studies have not specifically 

addressed issues related to data instability or its impact 

on scraping outcomes. Furthermore, no studies have 

explicitly evaluated whether the scraping process can 

produce complete and duplicate-free datasets. These 

conditions delineate a scientific research gap because 

instability-induced duplication and missing records 

have not been operationalized or empirically verified, 

which threatens the validity and reproducibility of 

bibliometric indicators derived from SINTA. 

To address these challenges, this study proposes an 

iterative web scraping approach, which involves 

repeated scraping of each targeted page until all data is 

comprehensively retrieved. Each scraping result is 

systematically compared to detect and eliminate 

duplicate entries. With this approach, the system is 

expected to produce datasets that are accurate, 

consistent, and complete. 

The aim of this study is to establish a reliable data 

retrieval framework for SINTA that can overcome 

issues of data instability and duplication. This approach 

brings two main benefits. First, it ensures the integrity 

of bibliometric analyses derived from SINTA data. 

Second, it provides a methodological foundation that 

can be applied to other dynamic academic databases 

facing similar challenges. The main contribution of this 

research lies in the design and implementation of an 

iterative scraping method that differs from conventional 

single-pass approaches by repeatedly retrieving and 

comparing data until a stable and complete dataset is 

obtained. To the best of our knowledge, this is the first 

study that introduces and evaluates such an iterative 

scraping strategy in the context of SINTA, thereby 

offering a novel methodological solution for large-scale 

publication data collection within a national context. 

2. Methods 

This study adopts an experimental approach to develop 

and evaluate an iterative web scraping method for 

extracting publication data from lecturer profile pages 

on the SINTA platform. Each author profile in SINTA 

contains three categories of publications: SCOPUS, 

GARUDA, and Google Scholar. This study specifically 

focuses on extracting data from the SCOPUS category, 

as the data in this section is generally more structured, 

stable, and is considered a key indicator in assessing a 

lecturer's research performance. 

The scraping process was implemented using the PHP 

programming language, utilizing the Simple HTML 

DOM Parser library, which enables efficient parsing of 

HTML elements [14]. The iterative web scraping 

approach was chosen to address page instability issues 

that often result in data duplication or loss when 

scraping is performed only once. 

The method consists of four main stages: page structure 

analysis, scraping module design, iterative scraping 

process, and validation and evaluation of the scraping 

results. 

2.1 Page Structure Analysis 

The first step involved analyzing the HTML structure 

of the SCOPUS publication section on lecturer profile 

pages in SINTA. Key elements such as article titles, 

journal names, author names, year of publication, and 

journal quartiles were identified based on consistent 

HTML tags and class structures. This identification 

ensured that each required data attribute could be 

extracted accurately across different lecturer profiles. 

In addition to identifying relevant elements, the URL 

patterns and pagination mechanisms were also 

examined. Each lecturer profile may contain multiple 

pages of SCOPUS-indexed publications, and these 

pages follow a predictable structure. By understanding 

this pattern, the scraping process can systematically 

access all available pages without manual intervention. 

To improve reliability, several lecturer profiles were 

analyzed to confirm the consistency of the HTML 

structure. This step was necessary to reduce potential 

errors caused by structural variations between pages 

[25]. The results of this analysis served as the 

foundation for designing an effective scraping strategy. 

2.2 Scraping Module Design 

The scraping module was developed using PHP with 

the Simple HTML DOM library. This library was 

chosen because the SCOPUS publication pages on 

SINTA are rendered using static HTML structures, 

meaning that JavaScript execution is not required to 

access the target data. Therefore, this parser provides a 

practical and efficient solution for the objectives of this 

study. 
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Functions such as file_get_html(), find(), and 

plaintext() were used to extract specific data from 

HTML elements. The file_get_html() function retrieves 

the webpage content, while find() is used to locate 

elements based on their tags or class attributes. The 

extracted data are then processed into readable text 

using plaintext(), enabling structured data collection. 

Furthermore, the module was designed to navigate 

through all available pages via pagination. The 

extracted data from each page were temporarily stored 

in arrays, allowing further filtering and processing 

before final use [26]. For platforms that rely on dynamic 

rendering, frameworks such as Selenium would be 

more appropriate alternatives [27]. 

2.3. Iterative Scraping Process 

In a conventional scraping procedure, data extraction is 

typically performed once per page. On the SINTA 

platform, each page of the SCOPUS publication section 

displays a maximum of ten publication entries. The 

standard scraping process employed in SINTA is 

illustrated in Figure 1. 

 

Figure 1. Standard Scraping on SINTA 

As shown in Figure 1, the standard method retrieves 

data sequentially page by page, but the process 

terminates once a page contains fewer than ten entries. 

This approach is straightforward and efficient for stable 

data sources, yet it has clear limitations in the context 

of SINTA. Specifically, newly added publications may 

not be captured in a single pass, and inconsistencies in 

page rendering may lead to incomplete datasets. 

These limitations are mainly caused by SINTA 

organizing SCOPUS publications across multiple 

pages. Although articles are generally ordered by 

publication year, the placement of articles within the 

same year is often inconsistent and appears random. An 

example of such ordering can be seen in Figure 2, which 

illustrates two profiles, each containing two pages of 

publications. 

As shown in Figure 2, differences in article distribution 

across pages have a significant impact on scraping 

reliability. In Profile 1, articles from the same year (e.g., 

2021) are scattered across two different pages, causing 

the standard scraping method to frequently produce 

duplicates or miss entries. In contrast, Profile 2 

demonstrates a more structured pagination, where the 

year 2021 ends on the first page and the following page 

begins with an earlier year. This clear separation 

enables data to be captured more consistently in a single 

scraping pass. This observation explains why the 

standard method sometimes works for one profile but 

fails for another. It should be emphasized that these 

profiles are presented solely for illustrative purposes to 

highlight ordering irregularities and were not included 

in the evaluation experiments. 

 

Figure 2. Article Distribution by Publication Year in Two Profiles 

To address the risk of missing data or duplicates caused 

by such random distribution, an iterative scraping 

approach is proposed. This method performs repeated 

retrievals across all available pages while 

simultaneously applying duplicate checks. The overall 

workflow of this iterative procedure is presented in 

Figure 3. 

 

Figure 3. Iterative Scraping on SINTA 

Figure 3 illustrates the workflow of the iterative data 

retrieval process on SINTA. The process begins at the 

Start stage, followed by setting the target number of 

articles (set target article count to total count). This 

value is obtained from the total publication information 

displayed on the lecturer’s profile page and is retrieved 

only once at the beginning of the process. 
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Next, the system scrapes the current page, where all 

article data on the currently accessed page are extracted. 

The extracted data are then processed in the added 

articles to dataset (check for duplicates) stage. At this 

stage, each article is examined to ensure that no 

duplicate entries are stored. Duplicate checking is 

performed by comparing the article title with those 

already stored in the dataset. If the article does not exist 

in the dataset, it is added; otherwise, the system 

proceeds to the next article. 

After all articles on the page have been processed, the 

system evaluates the condition is stored article count 

equal to total count. If the number of stored articles 

matches the target count, the process terminates (End). 

Otherwise, the system proceeds to the next decision 

stage, is article count equal to maximum per page, to 

determine whether additional pages are likely to exist. 

If the number of articles on the current page reaches the 

maximum capacity per page, the system proceeds to 

move to next page. Otherwise, the system returns to 

move to first page to restart the process from the 

beginning. Before navigating between pages, a delay is 

introduced to reduce the risk of being detected as a bot 

or blocked by the server. This delay is implemented 

using the sleep() function in PHP [28], [29]. 

This process is performed iteratively. The system 

repeatedly executes the data extraction cycle across 

available pages. In each iteration, the retrieved data are 

compared with the existing dataset to identify any new 

records. The process continues until no additional 

articles are found. At this point, the total number of 

stored records has reached the predefined target. 

To demonstrate data instability on the SINTA platform, 

the scraping experiment was conducted repeatedly on 

the same lecturer profile. A total of ten independent 

trials were performed using an identical scraping 

configuration. This repeated-access approach was 

designed to observe variations in the retrieved data 

caused by inconsistent and seemingly random ordering 

of articles across pages, particularly when articles from 

the same publication year are distributed across 

multiple pages. 

2.4 Validation and Evaluation 

Upon completion of the scraping process, the collected 

dataset was validated through manual cross-checking 

against the actual display of selected lecturer profiles on 

the SINTA platform. This validation procedure served 

as a data quality assurance step, ensuring that all entries 

were complete, accurate, and free from duplication. 

The effectiveness of the proposed approach was 

subsequently evaluated by conducting a comparative 

analysis between standard (single-pass) scraping and 

the iterative scraping method. The evaluation employed 

several parameters, including the total number of 

unique entries retrieved, the number of duplicate 

records identified and removed, and the total number of 

pages successfully extracted. The outcomes of this 

evaluation provided empirical evidence of the 

advantages of the iterative scraping approach in 

producing more accurate, comprehensive, and reliable 

publication datasets. 

3. Results and Discussions 

The experiment focused on the SINTA profile with the 

highest score at the time of the study, specifically 

targeting publications indexed in SCOPUS. This profile 

contained a total of 240 publications distributed across 

24 pages. Data collection was performed using an 

iterative scraping method, while recording the results of 

each iteration to enable comparison with the single-pass 

(standard) scraping approach. 

Prior to scraping, the structure of each data element to 

be extracted was explicitly defined. Table 1 presents the 

list of data elements and the extraction techniques 

employed. 

Table 1. Publication Data Element Structure and Extraction Techniques 

No Element Selector Description 

1 title $el = $pub->find('.ar-title', 0); $el ? trim($el->plaintext) : '' Extracts article title from the .ar-title element if 

available. 

2 author get_string_between($pub, '>Creator : ', '</a>') Extracts author name from raw HTML. 

3 publisher $el = $pub->find('.ar-pub', 0); $el ? trim($el->plaintext) : '' Extracts publisher from .ar-pub element. 

4 quartile $el = $pub->find('.ar-quartile', 0); explode(' as ', $el-

>plaintext)[0] 

Retrieves the journal quartile from before the 

"as" keyword. 

5 type $el = $pub->find('.ar-quartile', 0); explode(' as ', $el-

>plaintext)[1] 

Retrieves the publication type from after the 

"as" keyword. 

6 year $el = $pub->find('.ar-year', 0); $el ? trim($el->plaintext) : '' Extracts publication year from .ar-year element. 

7 citation $el = $pub->find('.ar-cited', 0); $el ? trim($el->plaintext) : '' Extracts citation count from .ar-cited element. 

 

Table 1 presents the target data elements extracted 

during the scraping process along with the techniques 

applied. Each element corresponds to a specific 

publication metadata field, including article title, author 

name, publisher, quartile, publication type, year, and 

citation count. Most elements were extracted using 

standard DOM-based selectors, as they are represented 

by dedicated HTML classes (e.g., .ar-title, .ar-pub, .ar-

year). 

In contrast, the author information on the SINTA 

platform is presented only as a single author, namely the 

first author, labeled as Creator. This information is 

embedded within an anchor (<a>) tag that does not have 

a specific or consistent class attribute and is preceded 

by the textual label “Creator :”. As a result, standard 
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DOM selectors cannot reliably isolate the author name 

alone. Therefore, a custom string extraction function, 

get_string_between(), was employed to retrieve the 

author name by capturing the text located between the 

markers “>Creator :” and “</a>” in the raw HTML. 

Initially, the same string-based extraction approach was 

also applied to retrieve the publication type using the 

keyword “as”. However, this approach proved 

unreliable because the term “as” may also appear in 

other HTML contexts, such as article titles. To address 

this limitation, publication quartile and type were 

instead extracted directly from the .ar-quartile element, 

which follows a consistent textual structure (e.g., “Q3 

as Journal”). The string was then split at the keyword 

“as”, yielding two distinct values: the quartile (e.g., Q3) 

and the publication type (e.g., Journal). This DOM-

based extraction strategy provides more consistent and 

accurate results than free-text parsing. 

Following the definition of all data elements, the 

scraping experiments were carried out and the results 

systematically recorded. Table 2 reports the number of 

articles retrieved in each iteration across ten trials. 

Table 2. Article Count per Iteration across 10 Trials 

Iteration 
Trial 

1 2 3 4 5 6 7 8 9 10 

1 166 165 176 153 172 185 179 170 154 177 

2 212 216 221 213 219 212 216 213 207 214 

3 220 229 232 219 234 229 231 224 234 219 

4 232 229 240 236 239 236 236 228 235 233 

5 239 235 — 237 239 239 239 237 238 236 

6 239 236 — 239 240 240 240 239 239 238 

7 240 236 — 240 — — 240 239 239 240 

8 — 236 — — — — — 239 239 — 

9 — 239 — — — — — 240 240 — 

10 — 239 — — — — — — 239 — 

11 — 240 — — — — — — 240 — 

Table 2 shows that the number of iterations required to 

retrieve all publications varied, ranging from four to 

eleven. Although theoretically possible to collect all 

data in a single pass, the probability of success is low. 

These results confirm that iterative scraping is more 

effective in ensuring complete data retrieval without 

missing or duplicate entries. 

Furthermore, Table 2 highlights substantial variation in 

the number of articles obtained during the first iteration. 

On average, only 169.7 out of 240 articles (70.7%) were 

captured in the initial trial. The results of the first 

iteration are visualized in Figure 4. 

 

Figure 4. Percentage of Publications Collected in the First Iteration 

Figure 4 illustrates that relying on a single scraping pass 

can result in up to 30% of data being lost or duplicated. 

Compared to the standard single-pass scraping, which 

retrieved only 70.7% on average, the iterative approach 

consistently reached 100% across all trials. A closer 

examination of Table 2 reveals that, in Trial 9, one 

article was only retrieved on the fifth iteration. This 

article belonged to a cluster of 104 publications from 

2024, distributed across 12 pages (pages 2–13). This 

distribution underscores the importance of iterative 

scraping in ensuring comprehensive and accurate data 

collection, particularly when publications from the 

same year are scattered across multiple pages. 

The variation in the number of required iterations, 

ranging from as few as four to as many as eleven, can 

be attributed to the dynamic ordering of articles within 

the same publication year and the frequent reshuffling 

of entries across pages. Profiles with a higher 

concentration of articles from the same year such as the 

104 publications from 2024 observed in Trial 9 tend to 

require more iterations, as the scraper must repeatedly 

adjust to capture records that shift between pages.  

Conversely, profiles with a more balanced distribution 

of publication years stabilize more quickly, reducing 

the number of iterations required. These results suggest 

that the iterative method is sensitive to the density and 

placement of year-based clusters within the pagination 

structure. From a practical standpoint, researchers 

should anticipate multiple iterations when working with 

large datasets in which articles are unevenly distributed, 

and they should implement automated stopping criteria 

(e.g., termination once no new articles are detected) to 

minimize computational overhead while ensuring 

dataset completeness. 

From a practical perspective, the iterative scraping 

method offers clear advantages for real-world 

applications that require reliable and comprehensive 

data collection from SINTA or similar academic 

indexing platforms. Its primary benefit lies in its ability 

to minimize missing or duplicate records when dealing 

with large, complex profiles where articles from the 

same year are scattered across multiple pages. This 

ensures higher data integrity, which is essential for 

downstream tasks such as bibliometric analysis, 
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institutional performance evaluation, and research trend 

monitoring.  

However, the method also presents certain 

disadvantages. Compared to standard scraping, it 

requires more computational resources and longer 

execution times due to the repeated iterations. 

Additionally, the iterative approach may generate 

temporary redundant requests to the server, which could 

raise ethical and technical considerations if not 

managed with appropriate throttling mechanisms. 

Therefore, while the iterative method significantly 

improves data completeness, its deployment must 

balance accuracy with efficiency. In practice, this 

balance was achieved by implementing automated 

stopping criteria and integrating request delays using 

the sleep() function. Such throttling mechanisms are 

essential not only to optimize performance but also to 

adhere to ethical standards of web scraping, thereby 

minimizing the risk of server overload or violation of 

platform policies. 

4. Conclusions 

This study demonstrates that the structural 

characteristics of publication data within SINTA 

lecturer profiles, particularly those indexed in 

SCOPUS, can result in overlaps when articles from the 

same publication year are distributed across multiple 

pages. Such conditions reduce the reliability of the 

standard single-pass scraping method, which on 

average captured only 70.7% of the total publications in 

the first iteration and frequently produced missing or 

duplicate records. In contrast, the iterative scraping 

method consistently achieved complete data retrieval 

across all ten trials, successfully collecting 100% of 

publications. The number of iterations required, 

however, varied between four and eleven, reflecting the 

influence of page dynamics and publication 

distribution. A notable case was observed in Trial 9, 

where a single article within a cluster of 104 

publications from 2024 was retrieved only on the fifth 

iteration due to its dispersion across 12 pages. These 

findings underscore the superior adaptability of the 

iterative approach in handling dynamic pagination 

structures and uneven year-based clustering. Overall, 

the iterative scraping method offers a more robust and 

dependable strategy for ensuring comprehensive and 

accurate data extraction from platforms such as SINTA. 

Although it entails greater computational demands 

compared to standard scraping, its ability to 

simultaneously guarantee data completeness and 

accuracy makes it particularly suitable for high-stakes 

applications, such as institutional performance 

evaluation, bibliometric assessment, and research 

policy decision-making, where incomplete or erroneous 

data may lead to misleading conclusions and unfair 

evaluations. 
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