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ABSTRACT

	Aims: To comparatively evaluate the technical quality and cross-device user experience of the websites of 12 major public teacher training and education institutions in Indonesia on mobile and desktop devices, and to assess their effectiveness as tools for communication and digital educational service marketing.
Methodology: This study used a descriptive-comparative quantitative approach. The sample comprised the official websites of 12 major public teacher training and education institutions in Indonesia. Data were collected using Google PageSpeed Insights (PSI) to audit key parameters on mobile and desktop interfaces. The technical quality metrics included performance, accessibility, best practices, and SEO, while the Core Web Vitals metrics included Largest Contentful Paint (LCP), Interaction to Next Paint (INP), and Cumulative Layout Shift (CLS). Data were analysed using descriptive categorisation, the Shapiro-Wilk normality test, Student’s paired-samples t-test for parametric technical dimensions, and the Wilcoxon signed-rank test for non-parametric Core Web Vitals (CWV) metrics on the homepage (This URL) and across all pages (Origin).
Results: The paired-samples t-test showed significant differences between desktop and mobile platforms in Performance (p = 0.007) and Best Practices (p = 0.029), whereas Accessibility and SEO did not differ significantly (p = 0.339). The desktop versions performed better in loading speed (mean LCP = 2.342 seconds) and interaction responsiveness (mean INP = 54.92 ms), but showed poorer visual stability (mean CLS = 0.110). In contrast, the mobile versions showed better visual stability (mean CLS = 0.004) but slower interaction responsiveness (mean INP = 210.1 ms) and page loading (mean LCP = 2.792 seconds), potentially reducing the effectiveness of the institutions’ digital marketing communication.
Conclusion: Although the websites were structurally better optimised to support final-stage transactional activities on desktop devices, significant performance vulnerabilities remained on mobile platforms, potentially reducing their effectiveness as communication and marketing tools for educational services.
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1. INTRODUCTION

The development of information and communication technology has brought fundamental changes to various sectors of life, including higher education. In an era of increasingly rapid globalisation and digitalisation, websites are no longer merely administrative complements to education; instead, they have become major instruments in educational service marketing strategies, providing an important point of integration for communication channels such as search engines, social media, email, online advertising, and content marketing (Chaffey & Ellis-Chadwick, 2019). The strategic role of a website extends beyond its informational function, enabling educational institutions to present information comprehensively while simultaneously creating a digital experience that can influence the perceptions and decisions of prospective users of educational services.
Within the 7P marketing mix framework, a website can fulfil a promotional function while simultaneously providing environmental cues and visible information that prospective students use to evaluate an institution’s professionalism and service quality (Tjiptono, 2015; Zeithaml et al., 2018). Zeithaml et al. (2018) emphasise that, in service marketing, an institution’s website can function as a digital form of service evidence by displaying observable cues concerning professionalism, accessibility, reliability, and the organisation’s attentiveness to users. Because educational services are intangible before consumption, the website’s appearance, the information presented, and user testimonials serve as important indicators that influence prospective consumers’ perceptions of service quality.
With the rapid advancement of computing technology and the expansion of high-speed internet access, the ways in which students obtain information about higher education institutions are increasingly shifting towards digital channels (Pandey et al., 2023; Sariana & Billy, 2025). Although desktop computers remain important for complex administrative tasks, mobile devices have become an increasingly important access point because they enable convenient, immediate, and location-independent information retrieval. This pattern strengthens the case for a ‘mobile-first’ and ‘responsive-web’ approach in higher education, in which institutional websites must remain functional on larger screens while also being lightweight, readable, easy to navigate, and adaptive to smartphones and other mobile devices (Pandey et al., 2023). The usability of a university website, including its organisation, ease of navigation, accessibility, and efficiency in supporting task completion, is closely related to students’ ability to find information and complete admissions-related activities (Erickson et al., 2013; Manzoor et al., 2019; Nielsen, 2012). In addition, the quality of a website’s user interface and usability can shape prospective students’ perceptions of an institution and their intention to apply or enrol (Alexander & Ishak, 2018; Kaur et al., 2026). Consequently, failure to provide a consistent and user-friendly experience across multiple device environments can create communication and recruitment barriers, potentially undermining prospective students’ engagement with an institution’s digital presence (Erickson et al., 2013; Kaur et al., 2026). A recent university case study similarly demonstrated that user-centred website redesign can improve usability, navigation, and accessibility, reinforcing the importance of evaluating institutional websites in terms of the user experience they provide (Putra et al., 2025).
LPTKs, or teacher training and education institutions in Indonesia, are strategic institutions responsible for preparing the nation’s educators; consequently, maintaining high-quality websites is not merely an administrative necessity but also a reflection of their readiness to operate within the competitive educational landscape of the digital era. The quality of a website or software system can be assessed through complementary approaches, including objective indicators such as loading performance, responsiveness, accessibility, reliability, and other system metrics, as well as subjective evaluations based on user perceptions of usability, satisfaction, and overall experience (DeLone & McLean, 2003; Pressman & Maxim, 2020). Major factors that can influence the performance of educational institution websites include server and hosting infrastructure, technical optimisation (image compression, caching, and CSS/JavaScript minification), page design complexity, content management quality, IT personnel competence, budget support, and institutional commitment to digital transformation (Laudon & Laudon, 2020). Related evidence from a university digital-service context found that facilitating conditions and computer self-efficacy were significantly associated with perceived ease of use among academic and administrative staff (Aung et al., 2025).
However, initial observations indicate substantial variation in the quality and performance of websites at several LPTK institutions in Indonesia, including: (a) marked differences in the optimisation of multimedia assets, with several websites using very large background images that increase loading demands; (b) menu structures that are excessively deep, requiring users to make more than three clicks to locate basic information; and (c) a number of broken links on the main pages of several campuses, which reduce users’ confidence in the quality of the institutions’ information systems. From a customer-oriented marketing perspective, website-based service marketing should focus not only on presenting an institution’s offerings but also on creating value and providing a coherent, holistic user experience throughout the customer journey (Chaffey & Ellis-Chadwick, 2019; Kotler & Keller, 2016). Therefore, an institution’s website should be evaluated not only as a technical product but also as an integrated interface between marketing communication and service experience. As institutions that prepare teachers and educators, the 12 major public LPTKs in Indonesia have a responsibility to advance the digitalisation of education; accordingly, the effectiveness of their digital communication through websites can serve as an indicator of their readiness to operate in the global digital environment and to attract prospective students and wider recognition.
Studies evaluating the effectiveness of educational websites in Indonesia have commonly used standard frameworks to measure user perceptions and system performance. The most frequently identified instrument in the literature is the WebQual 4.0 method (Manik et al., 2017; Sutanto et al., 2021), which assesses three core dimensions: usability (ease of use), information quality, and service interaction quality (Helmiawan et al., 2019; Manik et al., 2017; Safitri et al., 2024; Susanto et al., 2019; Sutanto et al., 2021). Some studies include additional variables such as design (Biantara & Dana, 2024; Rudhistiar et al., 2022) or user satisfaction as a dependent variable to measure the effects of these dimensions (Manik et al., 2017; Nada & Wibowo, 2015), while others use Importance-Performance Analysis (IPA) to map service attributes into four quadrants (Biantara & Dana, 2024; Rudhistiar et al., 2022; Safitri et al., 2024; Siahaan et al., 2022; Susanto et al., 2019). This analytical technique enables institutions to prioritise areas requiring improvement, particularly attributes that users consider important but that currently underperform relative to aspects that should be maintained (Rudhistiar et al., 2022; Safitri et al., 2024; Siahaan et al., 2022; Susanto et al., 2019). Other methods include the Customer Satisfaction Index (CSI), statistical reliability testing using Cronbach’s alpha (Biantara & Dana, 2024; Rustam et al., 2024), and the development of dedicated website-based survey tools using platforms such as LimeSurvey (Rustam et al., 2024). A recent longitudinal evaluation of university homepages across multiple regions also found that web accessibility remains an ongoing challenge, supporting continued objective assessment of accessibility performance in higher education (Nso-Mangue et al., 2025). Similarly, an automated assessment of leading Asian university library websites identified persistent barriers to WCAG 2.1 compliance, illustrating the value of tool-based evaluation for detecting accessibility limitations in higher-education web environments (Arya Asok & Rekha, 2025).
Although the strategic function of websites as service marketing tools is recognised theoretically, evaluation practices remain imbalanced. Most university website quality evaluations in Indonesia continue to rely on subjective human assessments, while relatively few studies objectively and comparatively examine the technical quality of educational websites using automated audits that consistently assess page loading speed, accessibility for users with disabilities, data security, search-engine visibility, and user experience on both the main page and other pages within the university website domain.
Based on these gaps, this study aimed to evaluate, map, and objectively compare the technical performance of the websites of 12 major public LPTKs in Indonesia from both mobile and desktop access perspectives. The study quantitatively assesses the web quality of these 12 public LPTKs using standardised audit tools to reduce reliance on subjective evaluation. It also specifically examines 12 university websites that share similar historical roots in teacher education and have not previously been mapped together descriptively and comparatively from the perspective of digital infrastructure performance. The findings are expected to provide insights for universities and educational institutions in Indonesia by identifying technical weaknesses in their websites and informing budget allocation for communication and marketing tools for educational services that are both visually effective and technologically efficient.

2. METHODS

Research Design
This study used a quantitative approach with a descriptive-comparative design. This design was selected to evaluate, map, and compare the technical performance of the website systems objectively without applying any treatment or manipulation to the objects of study. The study was conducted from 6 to 8 August 2026.
Population and Samples
The study population comprised the websites of LPTK institutions in Indonesia. The sample was selected using purposive sampling based on the following criteria: (1) being a public LPTK; (2) having historical roots as a Teacher Training and Education Institute (IKIP) that was subsequently transformed into a university; (3) being accredited as superior by the National Accreditation Agency for Higher Education (BAN-PT); and (4) having an official institutional website. Based on these criteria, 12 websites were selected as the units of analysis.

Data Collection
Data were collected using Google PageSpeed Insights (PSI), a Lighthouse-metrics-based audit tool that assesses four key technical dimensions: performance, accessibility, best practices, and SEO. The performance metric measures the speed and efficiency of web-page loading by assessing how quickly primary content appears on the user’s screen and how responsive the website is to clicks or taps. Accessibility metrics measure the ease with which all users, including users with disabilities such as blindness, can access the website. These metrics assess text colour contrast, the clarity of menu structures, and the presence of alternative text for images used by screen readers. The Best Practices metric evaluates code health and architectural security against modern standards by checking whether the site uses secure connections (HTTPS), is free from hidden code errors, and avoids third-party scripts with security vulnerabilities that could compromise user data. Finally, the SEO (Search Engine Optimisation) metric measures the website’s compatibility with search engines such as Google. This metric checks whether a web page contains essential elements, such as a page title, an explanatory description, and a text size that is readable on mobile devices, thereby improving its discoverability on the internet. In addition to these four technical dimensions, user experience was assessed using Core Web Vitals, including Largest Contentful Paint (LCP), which measures the loading speed of the largest visual content or main element on the screen; Interaction to Next Paint (INP), which measures page responsiveness or how quickly a website responds to a user’s click or tap; and Cumulative Layout Shift (CLS), which measures visual stability or the extent to which page elements shift unexpectedly during loading.
The tests were simulated using two device profiles, Mobile and Desktop, within a short time interval under low-traffic conditions. Testing these two device profiles reflects the two dominant access modes used by higher education audiences, including prospective students, current students, lecturers, staff, parents, and other stakeholders. Simulating both profiles provides data that represent the end-user experience of accessing the websites through desktop or mobile devices. Core Web Vitals were also assessed across two data scopes: (1) This URL, referring to specific testing of each website’s homepage; and (2) Origin, referring to aggregated data from all pages under the university’s main domain, including news pages, study programme profiles, registration pages, and other sub-pages. This dual data-collection approach provides a more comprehensive view of performance by covering both the user’s primary entry point and the broader ecosystem of pages within a single domain.
Each URL was tested in three separate runs to reduce bias arising from server fluctuations. The final data were used for comparative descriptive analysis because only relatively small differences were observed among the first, second, and third tests, despite client-side network interference and differences in analysis time across websites during the three repetitions.
Data Analysis
Data analysis was conducted in two stages. First, descriptive analysis was used to describe the score distributions for the four dimensions across the entire sample in terms of means, standard deviations, and Shapiro-Wilk normality test results. Second, comparative analysis was performed to examine significant differences between mobile and desktop scores using a paired-samples t-test. The choice between parametric and non-parametric tests was based on the normality test results: Student’s t-test was used when the data were normally distributed, whereas the Wilcoxon signed-rank test was applied when the normality assumption was not met (Bridge & Sawilowsky, 1999; Razali & Wah, 2011).

3. RESULTS
3.1 Technical Quality Metrics
The technical quality metrics in this study measured four main dimensions: performance, accessibility, best practices, and SEO. Table 1 presents the results for these four dimensions as numerical scores, with classifications based on Google Lighthouse standards that categorise site performance into three levels: Good (90-100), Needs Improvement (50-89), and Poor (0-49).

Table 1.  PSI analysis results on technical quality metric scores for the 12 LPTK websites.
	lptk
	perf_m
	perf_d
	access_m
	access_d
	best_m
	best_d
	seo_m
	seo_d

	UNIMED
	37
	50
	81
	75
	92
	92
	50
	50

	UNP
	49
	56
	79
	80
	77
	77
	92
	92

	UNJ
	53
	63
	83
	76
	96
	96
	77
	77

	UNY
	62
	77
	77
	77
	69
	73
	85
	85

	UPI
	54
	60
	86
	86
	85
	88
	100
	100

	UNNES
	69
	98
	86
	84
	100
	100
	92
	92

	UNESA
	63
	74
	75
	75
	65
	69
	69
	69

	UM
	80
	95
	75
	77
	96
	96
	85
	85

	UNDIKSHA
	40
	90
	82
	82
	92
	96
	92
	92

	UNM
	57
	91
	73
	73
	88
	96
	75
	75

	UNIMA
	55
	38
	74
	79
	73
	73
	83
	83

	UNG
	54
	70
	82
	77
	92
	92
	100
	92



Based on the evaluation data in Table 1, the websites of the 12 public LPTKs (Teacher Training Institutions) generally showed a strong architectural foundation in relation to security (Best Practices) and search-engine readability (SEO), while continuing to face challenges in speed efficiency. In the Best Practices and SEO dimensions, several institutions achieved scores in the Good category (≥90), with UNNES recording a score of 100 for compliance with code standards and UPI recording a score of 100 for search-engine optimisation. These results indicate strong technical performance in these specific dimensions. The Accessibility dimension showed scores ranging from 73 to 86, all within the Needs Improvement category, indicating a consistent level of accessibility performance across the platforms. By contrast, the Performance dimension emerged as a key area requiring improvement, particularly for mobile access. Although the desktop versions showed higher performance overall, with four campuses (UNNES, UM, UNDIKSHA, and UNM) recording scores of 90 or above, mobile performance was lower, with UNIMED (37) and UNP (49) falling within the Poor category.

Before the comparative hypothesis test was conducted, normality was assessed using the Shapiro-Wilk test. The normality test results for the technical quality metrics are presented in Table 2.

Table 2. Normality test results of the score distribution of the technical quality metrics of the 12 LPTKs' websites
	
	lptk
	perf_m
	perf_d
	access_m
	access_d
	best_m
	best_d
	seo_m
	seo_d

	Valid
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Missing
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Median
	 
	54.5
	72
	 
	 
	 
	 
	 
	 

	Mean
	 
	56.08
	71.83
	 
	 
	 
	 
	 
	 

	Std. Deviation
	 
	11.74
	19.17
	 
	 
	 
	 
	 
	 

	Skewness
	 
	0.328
	-0.185
	 
	 
	 
	 
	 
	 

	Std. Error of Skewness
	 
	0.637
	0.637
	 
	 
	 
	 
	 
	 

	Kurtosis
	 
	0.625
	-0.969
	 
	 
	 
	 
	 
	 

	Std. Error of Kurtosis
	 
	1.232
	1.232
	 
	 
	 
	 
	 
	 

	Shapiro-Wilk
	 
	0.964
	0.957
	 
	 
	 
	 
	 
	 

	P-value of Shapiro-Wilk
	 
	8.326×10-1 
	7.378×10-1 
	 
	 
	 
	 
	 
	 

	Minimum
	 
	37
	38
	73
	73
	65
	69
	50
	50

	Maximum
	 
	80
	98
	86
	86
	100
	100
	100
	100



The normality test results show p-values of 0.8326 for mobile performance and 0.7378 for desktop performance. Because both values exceed 0.05 (p > 0.05), the assumption of normality is satisfied. Therefore, the difference test was conducted using the parametric Student’s t-test.

Table 3. The significant differences between mobile and desktop scores of technical quality scores

	Measure 1
	 
	Measure 2
	t
	df
	p

	perf_mobile
	-
	perf_desktop
	-3.309
	11
	6.964×10-3 (0.007)

	access_mobile
	-
	access_desktop
	1.000
	11
	3.388×10-1 (0.339)

	bp_mobile
	-
	bp_desktop
	-2.511
	11
	2.894×10-2 (0.029)

	seo_mobile
	-
	seo_desktop
	1.000
	11
	3.388×10-1 (0.339)

	

	Note.  Student's t-test.



The comparative analysis using the paired-samples t-test in Table 3 showed statistically significant differences between the mobile and desktop versions for the Performance and Best Practices metrics. For Performance, a significant difference was observed (t(11) = -3.309, p = 0.007 < 0.05), with the negative t-value indicating that performance scores on mobile devices were consistently lower than those on desktop devices. A similar pattern was observed for Best Practices, for which a statistically significant difference was found (t(11) = -2.511, p = 0.029 < 0.05), reflecting differences in compliance with modern web standards and security architecture between the two platforms. By contrast, Accessibility (t(11) = 1.000, p = 0.339 > 0.05) and SEO (t(11) = 1.000, p = 0.339 > 0.05) showed no statistically significant differences between mobile and desktop access. These findings indicate that the principal cross-device technical quality gaps among the 12 LPTK websites concern page-loading performance and compliance with Best Practices, whereas Accessibility and SEO scores were statistically comparable across the two platforms.

3.2. Core Web Vitals Metrics
The actual end-user experience was assessed using Core Web Vitals across two data scopes: This URL (homepage) and Origin (aggregated data from all sub-pages within the domain).

3.2.1 This URL (Homepage)

Table 4. PSI analysis results of the core web vitals on 12 LPTK websites' homepages
	lptk
	lcp_mobile
	lcp_desktop
	inp_mobile
	inp_desktop
	cls_mobile
	cls_desktop

	UNIMED
	3.7
	2.9
	152
	33
	0.2
	0.4

	UNP
	4.4
	4
	257
	30
	0.02
	0.01

	UNJ
	3
	4
	261
	177
	0
	0.14

	UNY
	2.7
	2.8
	169
	39
	0.01
	0.06

	UPI
	5.3
	4.6
	219
	48
	0
	0.01

	UNNES
	2
	3.5
	276
	46
	0.39
	0.46

	UNESA
	2.4
	2
	252
	61
	0
	0.92

	UM
	3
	2.3
	283
	45
	0
	0.03

	UNDIKSHA
	4.2
	3.2
	191
	63
	0
	0

	UNM
	2.4
	2.9
	209
	65
	0.04
	0.08

	UNIMA
	3.6
	3.4
	162
	60
	0
	0.36

	UNG
	2.8
	2.5
	210
	53
	0
	0



Largest Contentful Paint (LCP) is classified into three categories: Good (≤2.5 seconds), Needs Improvement (2.6-4.0 seconds), and Poor (≥4.0 seconds). When accessed via mobile devices, the mean loading time for the main content was 3.29 seconds, placing it in the Needs Improvement category. Only two websites, UNNES (2.0 seconds) and UNESA (2.4 seconds), were in the Good category, while the UPI website recorded the slowest LCP time at 5.3 seconds. On desktop devices, the mean LCP was 3.17 seconds, which was also within the Needs Improvement category. Three websites—UNESA (2.0 seconds), UM (2.3 seconds), and UNG (2.5 seconds)—were in the Good category. Overall, LCP performance remained suboptimal on both mobile and desktop devices, with the mean loading time exceeding 3 seconds on both platforms.

For the interaction responsiveness (INP) metric, the Good category corresponds to a response time of ≤200 ms, Needs Improvement to 201-500 ms, and Poor to ≥500 ms. When the homepage was accessed via mobile devices, the 12 LPTK websites required a mean response time of 220.1 ms, placing the average within the Needs Improvement category. Ten of the 12 LPTKs recorded values above 200 ms; only UNIMED (152 ms) and UNIMA (162 ms) were within the Good category. On desktop devices, the mean homepage response time was 60 ms, placing all websites within the Good category. Nearly all LPTK websites recorded response times below 65 ms, with UNJ recording the highest value at 177 ms, which was still within the Good category. These findings indicate a clear responsiveness issue in the mobile versions: interactions with menus or buttons may be slower on mobile devices than on desktop or laptop computers.

For visual stability, measured using Cumulative Layout Shift (CLS), Good corresponds to a value of ≤0.1, Needs Improvement to 0.11-0.25, and Poor to ≥0.25. On mobile devices, the mean CLS value across the 12 websites was 0.055, which falls within the Good category. Most LPTKs recorded a score of 0 or close to 0; however, UNNES (0.39) was in the Poor category, while UNIMED (0.20) was in the Needs Improvement category. On desktop devices, the mean CLS score was 0.206, which falls within the Needs Improvement category. Several campuses recorded Poor scores, including UNESA (0.92), UNNES (0.46), UNIMED (0.40), and UNIMA (0.36). These results indicate more pronounced layout-shift issues in the desktop versions. During loading on laptop or desktop devices, page elements such as text or buttons may shift because they are displaced by other elements, whereas the mobile versions were generally more visually stable.

Before the comparative analysis was conducted, a normality test was performed to determine whether the samples were drawn from normally distributed populations. The normality test results for the Core Web Vitals metrics are presented in Table 5.

Table 5. Normality test results of the Core Web Vitals metrics data on 12 websites' homapages

	 
	lptk
	lcp_mobile
	lcp_desktop
	inp_mobile
	inp_desktop
	cls_mobile
	cls_desktop

	Valid
	12
	12
	12
	12
	12
	12
	12

	Missing
	0
	0
	0
	0
	0
	0
	0

	Mean
	 
	3.292
	3.175
	220.1
	60.00
	0.055
	0.206

	Std. Deviation
	 
	0.971
	0.765
	45.56
	38.62
	0.120
	0.281

	Skewness
	 
	0.758
	0.333
	-0.111
	2.912
	2.496
	1.709

	Std. Error of Skewness
	 
	0.637
	0.637
	0.637
	0.637
	0.637
	0.637

	Kurtosis
	 
	-0.001
	-0.453
	-1.416
	9.355
	5.989
	2.883

	Std. Error of Kurtosis
	 
	1.232
	1.232
	1.232
	1.232
	1.232
	1.232

	Shapiro-Wilk
	 
	0.943
	0.976
	0.933
	0.618
	0.546
	0.763

	P-value of Shapiro-Wilk
	 
	5.351×10-1 
	9.597×10-1 
	4.112×10-1 
	1.534×10-4 
	3.908×10-5 
	3.627×10-3 

	Minimum
	
	2.000
	2.000
	152.0
	30.00
	0.000
	0.000

	Maximum
	
	5.300
	4.600
	283.0
	177.0
	0.390
	0.920

	



The descriptive analysis and normality tests for the 12 LPTK websites show that lcp_mobile (p = 0.535), lcp_desktop (p = 0.960), and inp_mobile (p = 0.411) were normally distributed because their Shapiro-Wilk p-values exceeded 0.05 and their skewness and kurtosis values were relatively low. By contrast, inp_desktop (p = 0.00015), cls_mobile (p = 0.000039), and cls_desktop (p = 0.0036) were non-normally distributed because their p-values were below 0.05. This non-normality was also reflected in the relatively high skewness and kurtosis values, including a kurtosis value of 9.355 for inp_desktop and a skewness value of 2.496 for cls_mobile, indicating asymmetric distributions influenced by extreme values in the sample.

Because several Core Web Vitals variables did not follow a normal distribution (p < 0.05) in the Shapiro-Wilk test, the comparative analysis was conducted using the non-parametric Wilcoxon signed-rank test; the results are presented in Table 6.

Table 6. The significant differences between mobile and desktop scores on 12 websites’ homepages
	Measure 1
	 
	Measure 2
	W
	z
	df
	p

	lcp_mobile
	-
	lcp_desktop
	48.500
	0.745
	
	4.798×10-1 

	inp_mobile
	-
	inp_desktop
	78.000
	3.059
	
	4.883×10-4 

	cls_mobile
	-
	cls_desktop
	1.500
	-2.650
	
	9.298×10-3 

	

	Note.  Wilcoxon signed-rank test.


The Wilcoxon signed-rank test results for the user experience metrics of the 12 LPTK websites showed no statistically significant difference in the loading speed of the main content between the mobile and desktop versions (lcp_mobile - lcp_desktop, p = 0.480 > 0.05). However, a statistically significant difference was found in page-interaction responsiveness (inp_mobile - inp_desktop, p = 0.00049 < 0.05), with a positive z-value of 3.059 indicating that the mobile versions were consistently slower in responding to user taps. A statistically significant difference was also observed in visual stability (cls_mobile - cls_desktop, p = 0.0093 < 0.05), with a negative z-value of -2.650 indicating that the desktop versions had greater layout-shift instability than the mobile versions.

3.2 Origin (Subdomains)

Table 7. PSI analysis results of core web vitals metric on all subdomains of 12 LPTK websites
	lptk
	lcp_mobile
	lcp_desktop
	inp_mobile
	inp_desktop
	cls_mobile
	cls_desktop

	UNIMED
	3.1
	2.1
	168
	41
	0
	0.39

	UNP
	4
	3
	212
	32
	0
	0.03

	UNJ
	2.6
	3.1
	212
	129
	0
	0.05

	UNY
	2.2
	1.8
	236
	36
	0.01
	0.03

	UPI
	3.4
	2.6
	137
	40
	0
	0.01

	UNNES
	2.2
	2
	254
	62
	0
	0

	UNESA
	2
	1.3
	244
	52
	0
	0.55

	UM
	2.6
	2.1
	246
	45
	0
	0.03

	UNDIKSHA
	3.6
	3.3
	208
	69
	0
	0

	UNM
	3.1
	2.9
	218
	50
	0.03
	0.06

	UNIMA
	2.1
	1.8
	185
	54
	0
	0.16

	UNG
	2.6
	2.1
	201
	49
	0.01
	0.01



Based on the aggregated performance data (Origin) from the 12 LPTK websites, a consistent trade-off was observed: the desktop platform performed better in content-loading speed (LCP) and interaction responsiveness (INP), whereas the mobile platform showed better visual stability (CLS). For LCP, most desktop versions achieved the Good category or were close to the ideal threshold (≤2.5 seconds), with UNESA recording the fastest time at 1.3 seconds. The desktop advantage was more pronounced for INP, with all desktop versions responding in under 70 ms except UNJ (129 ms), while most mobile versions exceeded the 200 ms threshold, with the highest value recorded by UNNES at 254 ms. Nevertheless, the mobile platform showed substantially better CLS performance because almost all LPTK websites recorded an ideal score of 0 or a value close to 0, indicating minimal unexpected movement of page elements during loading. By contrast, the desktop versions showed more pronounced layout shifts, particularly UNESA (0.55) and UNIMED (0.39), both of which were in the Poor category (≥0.25). Overall, these data indicate that script optimisation and asset compression on mobile platforms should be prioritised to reduce LCP and INP values, while desktop platforms require improvements in layout stability.

The normality test results for the Core Web Vitals metrics across all subdomains are presented in Table 8.

	Table 8. Normality test results of the core web vitals data on 12 LPTK websites' subdomains

	 
	lptk
	lcp_mobile
	lcp_desktop
	inp_mobile
	inp_desktop
	cls_mobile
	cls_desktop

	Valid
	12
	12
	12
	12
	12
	12
	12

	Missing
	0
	0
	0
	0
	0
	0
	0

	Mean
	 
	2.792
	2.342
	210.1
	54.92
	0.004
	0.110

	Std. Deviation
	 
	0.646
	0.623
	34.30
	25.59
	0.009
	0.177

	Skewness
	 
	0.532
	0.118
	-0.794
	2.497
	2.539
	1.987

	Std. Error of Skewness
	 
	0.637
	0.637
	0.637
	0.637
	0.637
	0.637

	Kurtosis
	 
	-0.788
	-1.065
	0.434
	7.236
	6.768
	3.099

	Std. Error of Kurtosis
	 
	1.232
	1.232
	1.232
	1.232
	1.232
	1.232

	Shapiro-Wilk
	 
	0.929
	0.935
	0.940
	0.719
	0.547
	0.658

	P-value of Shapiro-Wilk
	 
	3.657×10-1 
	4.354×10-1 
	5.045×10-1 
	1.301×10-3 
	4.045×10-5 
	3.419×10-4 

	Minimum
	
	2.000
	1.300
	137.0
	32.00
	0.000
	0.000

	Maximum
	
	4.000
	3.300
	254.0
	129.0
	0.030
	0.550

	



The Shapiro-Wilk normality test results for the Origin Core Web Vitals data show that lcp_mobile (p = 0.366), lcp_desktop (p = 0.435), and inp_mobile (p = 0.505) were normally distributed because their p-values exceeded the 0.05 threshold. By contrast, inp_desktop (p = 0.0013), cls_mobile (p = 0.00004), and cls_desktop (p = 0.00034) were non-normally distributed because their p-values were below 0.05. This non-normality was also reflected in the relatively high skewness and kurtosis values, including a kurtosis value of 7.236 for inp_desktop and a skewness value of 2.539 for cls_mobile, indicating asymmetric distributions influenced by extreme values in the sample of 12 LPTK websites.
The results of the comparative analysis using the Wilcoxon signed-rank test are presented in Table 9.
Table 9. The significant differences between mobile and desktop scores on 12 websites’ subdomains
	Measure 1
	 
	Measure 2
	W
	z
	df
	p

	lcp_mobile
	-
	lcp_desktop
	71.000
	2.510
	
	1.326×10-2 = 0.013

	inp_mobile
	-
	inp_desktop
	78.000
	3.059
	
	2.516×10-3 = 0.0025

	cls_mobile
	-
	cls_desktop
	0.000
	-2.666
	
	8.909×10-3 = 0,0089

	

	Note.  Wilcoxon signed-rank test.


The Wilcoxon signed-rank test results for the Origin Core Web Vitals data showed statistically significant differences between the mobile and desktop versions for all three indicators, with all p-values below 0.05. The loading speed of the main content differed significantly (lcp_mobile - lcp_desktop, p = 0.013), with a positive z-value of 2.510 indicating that the mobile versions generally loaded pages more slowly than the desktop versions. A similar pattern was observed for interaction responsiveness (inp_mobile - inp_desktop, p = 0.0025), for which a z-value of 3.059 indicated greater response latency on mobile devices. For visual stability (cls_mobile - cls_desktop, p = 0.0089), the negative z-value of -2.666 and W = 0 indicated that the desktop versions had consistently greater layout-shift instability than the mobile versions across the 12 LPTK website domains.


4. DISCUSSION

The main objective of this study was to evaluate the technical feasibility and user experience of websites as communication and marketing instruments for educational services when accessed from both desktop and mobile devices. The findings showed statistically significant cross-device differences in the Core Web Vitals metrics across the 12 LPTKs. The first clear difference concerned the loading speed of the main web-page content, measured using Largest Contentful Paint (LCP). Comparative analysis showed a statistically significant difference (p = 0.013 < 0.05), with the desktop platform recording a mean content-loading time of 2.342 seconds, which was below the 2.5-second threshold for the Good category. The UNESA website recorded the fastest desktop LCP at 1.3 seconds. By contrast, the mean mobile LCP was 2.792 seconds, placing it in the Needs Improvement category (2.6-4.0 seconds), while the highest mobile LCP was recorded for UNP at 4.0 seconds.
Differences in performance have direct implications for the effectiveness of websites as institutional digital communication media (Sumedrea et al., 2022), because university websites serve as primary digital interfaces through which prospective students access institutional information and form impressions of institutional quality and value (Ivy, 2001; Palacios-Zamora et al., 2023). These findings indicate a need to improve mobile website performance in relation to network latency, limited mobile-device resources, and the demands associated with transmitting and rendering large visual assets, so that page-loading speed and responsiveness are not constrained (Aksu, 2024; van Riet et al., 2023; Sumedrea et al., 2022).
The most pronounced performance disparity was observed in page-interaction responsiveness, measured using Interaction to Next Paint (INP) (p = 0.0025 < 0.05). When the 12 LPTK websites were accessed using desktop devices, the mean response time was 54.92 ms, well below the 200 ms threshold. However, interaction performance decreased on mobile devices, with the mean response time increasing to 210.1 ms and the highest latency recorded for UNNES at 254 ms. The cross-device pattern was reversed for visual stability, measured using Cumulative Layout Shift (CLS) (p = 0.0089 < 0.05). On mobile devices, the 12 LPTK websites recorded a mean CLS score of 0.004, with most websites recording an ideal score of 0. By contrast, the desktop versions recorded a mean CLS score of 0.110, within the Needs Improvement category, with UNIMED recording 0.39 and UNESA 0.55. Delays in displaying important content on mobile platforms may reduce perceived web quality and user experience (Wehner et al., 2022), increase bounce rates (Gaddam, 2025; Jain, 2023), or cause users to leave the site before engaging with information about the institution’s academic offerings (Aksu, 2024; Fakrudeen, 2025; Palacios-Zamora et al., 2023).
From a web-architecture perspective, previous studies have identified approaches for improving the loading and execution of mobile web pages by increasing the efficiency of programming-language execution, including JavaScript, and optimising the resources required for page loading (Gaddam, 2025; Chaqfeh et al., 2022; Jain, 2023). Compressing image assets and using asynchronous or deferred loading for JavaScript files on mobile versions are established web-performance optimisation strategies that can reduce the amount of data transferred and limit delays caused by resource execution (Gaddam, 2025; Chaqfeh et al., 2022; Sumedrea et al., 2022). Explicitly defining height and width attributes, or reserving space for visual elements, is also necessary to reduce unexpected layout shifts and improve visual stability (Jain, 2023; Jun et al., 2022; Sumedrea et al., 2022). Improvements in web architecture can also influence marketing communication. Shorter content-loading delays can support users’ perceptions of the quality and reliability of an institution’s digital service interface, particularly when users select registration functions or study programme menus (Fakrudeen, 2025; Palacios-Zamora et al., 2023; Sumedrea et al., 2022). Institutional image can influence how prospective students evaluate higher education institutions (Ivy, 2001).
Limitations
This study has limitations. The sample was limited to 12 major public LPTKs; therefore, the findings may not represent the technical conditions of all private universities or vocational institutes in Indonesia. The website-quality evaluation used an automated audit based on Lighthouse metrics (Google PSI), which reduces the subjectivity associated with conventional questionnaire-based evaluation. The study also used a dual-data approach combining specific homepage analysis (This URL) with aggregated domain-level analysis (Origin), thereby providing a technical overview from the homepage to sub-pages. The relative uniformity of the sample, which comprised 12 major public LPTK universities with similar historical roots in teacher education, also supported comparability under the purposive sampling approach.
5. CONCLUSION 
The evaluation of 12 major public LPTK websites in Indonesia identified clear differences between mobile and desktop performance. Desktop versions generally provided faster content loading and substantially better interaction responsiveness, while mobile versions demonstrated stronger visual stability. Significant differences were observed in the Performance and Best Practices dimensions, whereas Accessibility and SEO scores were statistically comparable across devices. At the Origin level, the mean LCP was 2.342 seconds on desktop and 2.792 seconds on mobile, while the mean INP was 54.92 ms on desktop and 210.1 ms on mobile. In contrast, the mean CLS was 0.110 on desktop and 0.004 on mobile. These results suggest that the institutional websites function more effectively on desktop devices for interactions that require timely loading and response, whereas mobile interfaces remain constrained by slower loading and interaction performance. Priority should therefore be given to improving mobile performance while maintaining the strong visual stability already observed on mobile devices.
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