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 This study investigates the adequacy and functionality of information and 

communication technology (ICT) infrastructure for online learning in a 

Philippine Higher Education Institution (PHEI), particularly in the context of 

Caraga State University Cabadbaran Campus (CSUCC). Faculty perceptions 

were gathered through surveys to assess various aspects of the infrastructure, 

including computer labs, internet connectivity, software applications, 

learning materials, and communication tools. The findings reveal that while 

the overall ICT infrastructure is perceived as generally functional, significant 

improvements are needed, particularly in internet connectivity, which was 

rated as inadequate and less functional. Faculty also expressed concerns 

about the quality and availability of online learning materials. Positive 

aspects were identified in video conferencing tools and backup power 

supply, although inconsistencies exist in the latter. The study recommends 

substantial investments in improving internet infrastructure and software 

upgrading. Additionally, it emphasizes the need to develop high-quality 

online learning materials and ensure compatibility and faculty training on 

relevant software applications. Addressing these critical areas can create a 

more robust and supportive ICT infrastructure for compelling online 

learning experiences in Higher Education Institutions (HEIs). 
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1. INTRODUCTION  

As technology has significantly improved, the desire for new ways to deliver education is growing, 

prompting changes in teaching and learning approaches. Distance education, which varies from traditional 

education, entails studying from home while students and teachers are physically separated. At the same time, 

classroom learning refers to an educational system where students and teachers work together. Electronic tools 

enable students to communicate with teachers, bridge the gap, and deliver instructional content via remote 

learning programs. Both learning approaches have some advantages and limitations [1]. This type of 

educational delivery has been deployed on various platforms at different levels of education, where information 

and communication technology (ICT) applications are crucial in the era of new technology [2]. The rapid rise of 

online learning in recent years has highlighted the critical role of ICT infrastructure in supporting compelling 

educational experiences. This is particularly true in the Philippines, where Higher Education Institutions (HEIs) 

increasingly embrace online learning opportunities. However, the success of online learning hinges on an 
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adequate and well-functioning ICT infrastructure. Therefore, it is critical to be cognizant of the importance of 

ICT infrastructures and the challenges that may occur when adopted in HEIs [3]. 

A study by Al-Ansi et al. [4] found that ICT-based learning offers a range of advantages, 

opportunities, and challenges. Internet accessibility, electricity problems, infrastructure maintenance, increasing 

cost of ICT devices, lack of expertise, inability to manage classrooms, and plagiarism were the high-ranked 

threats for learners and teachers to sustain online learning. Developing countries like the Philippines must 

develop new strategies and techniques to promote ICT-based learning based on innovation, socio-cultural and 

socio-economic aspects, and financial support. 

Anchored on the technological pedagogical content knowledge (TPACK) model, there is a strong 

connection between the adequacy and functionality of ICT infrastructure and TPACK. Effective 

implementation of the TPACK framework depends on an adequate and functional ICT infrastructure [5]. This 

translates to dependable hardware and software, encompassing a sufficient number of well-maintained and 

recent models of computers, tablets, and other relevant ICT devices. These technological tools must also be 

pedagogically and content-aligned to directly support the intended curriculum and the teacher’s chosen teaching 

strategies. This includes internet connectivity, specific software applications, or interactive whiteboards. 

Furthermore, sufficient technical support, in the form of personnel or resources, is essential to assist educators in 

navigating any challenges that may arise when integrating technology into the teaching-learning process. 

Prior research has explored the general adequacy and functionality of ICT infrastructure. However, a 

more in-depth examination and analysis are needed to understand how disparities in ICT infrastructure 

specifically impact students’ online learning experiences. Focusing on these disparities is crucial because 

understanding these intricate effects may lay the foundation for the development of more equitable policies for 

resource allocation. Such policies would ensure that all learners have equal opportunities to reap the benefits of 

online education. This knowledge gap served as the primary driving force for this current study. The researchers 

aimed to investigate the adequacy and functionality of the ICT infrastructure utilized for online learning within 

a Philippine Higher Education Institution (PHEI), focusing on the Caraga State University Cabadbaran Campus 

(CSUCC). It aims to identify areas of strength and weakness within the current ICT infrastructure by collecting 

information from the faculty who directly observed and used these resources. Understanding and analyzing 

faculty responses to these aspects is crucial as it will be the centre of developing and delivering an online 

learning environment. The study also examined various aspects of the ICT infrastructure, including hardware 

adequacy and functionality in computer laboratories and other dedicated equipment used for online learning, the 

availability and functionality of software applications that support online learning activities, and the quality and 

accessibility of online learning materials provided by the institution. Additionally, the study looks into the 

reliability and speed of internet connectivity, which are crucial for online learning delivery, the functionality of 

communication tools used for online interaction between faculty and students, and the availability and 

effectiveness of backup power in case of power outages. As mentioned, analyzing faculty perceptions and 

experiences on those elements can provide valuable insights for the HEI to improve its ICT infrastructure and 

create a more conducive environment for successful online learning experiences. 

COVID-19 has brought a drastic shift to ICT-based learning; whether we like it or not, technology will be 

a part of our instruction. Mobile phones, computers, printers, scanners, photocopiers, projectors, and broadcasting 

technologies like televisions and radios are all part of the ICT infrastructure. According to the study by Bariu [6], 

most schools fail to implement online learning due to the increasing costs of computer hardware, software, and 

related accessories that require substantial investment in ICT infrastructure. School administrators, teachers, and 

students must also gain new skills and competencies to prepare for using ICT infrastructure.  

HEIs must adopt active learning and virtual technologies to shift teaching strategies toward more 

adaptable, student-centred approaches [7]. The effectiveness of these strategies still heavily depends on students 

attending class in person. Despite the many instructional strategies suggested to improve students’ learning, the 

main issue is that they need to participate. Whether or not students are motivated to use such online learning 

will determine how successfully the learning pedagogies are implemented [8]. 

The paper “online and remote learning in higher education institutes: a necessity in light of the 

COVID-19 pandemic” by Ali [9] confirms that even sophisticated countries cannot deliver online learning on 

such a huge scale. Ali [9] further emphasized that to achieve an influential online and blended learning 

environment, proper ICT support in infrastructure, tools, hardware, and software support systems is essential for 

efficient online learning delivery. This finding also highlighted the importance of ICT infrastructure as the 

foundation for an online learning environment. 

The study of Ademiluyi [10] reports that ICT facilities are unavailable, grossly inadequate and 

vastly underutilized in teaching business courses in Osun State public secondary schools. The study 

suggested that the government and other education stakeholders offer adequate ICT infrastructure and 

personnel in public secondary schools to create an engaging online learning environment. Educators in an 

online delivery system must now make an extra effort to facilitate learning and build alternative learning 

modes that match the learners’ needs and abilities. Furthermore, they must design and implement solutions in 
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light of the rapid evolution of technology, which is seen as the most critical problem for teachers and even in 

specific institutions. ICT infrastructure should be accessible and usable by everyone. Teachers need to 

undergo a series of webinars and tutorials to improve their competence in using the said ICT resources to 

boost their confidence to use it in a hybrid learning environment, as we all know that integrating digital 

technology can enhance teaching and learning for the quality of education.  

The value of online learning is discussed in “an investigation into what educators think about online 

learning.” The fundamental purpose of the article is to “examine the problems educators face.” The changes 

they predict in online learning practices during the COVID-19 pandemic, the changes they experienced in 

online learning practices during the COVID-19 pandemic educational procedures in the post-COVID-19 era, as 

well as actions to be made in education to prevent further outbreaks.” As a result, online instruction will 

continue to be difficult for educational institutions after COVID-19. Furthermore, good digital infrastructure for 

professors and students is required to improve institutions’ teaching and learning [11]. 

Education has changed rapidly because of technology’s capacity to create a proactive, easy-to-access, and 

all-inclusive teaching and learning environment. According to Ghavifekr et al. [12], the majority of teachers are 

aware of the benefits and utility of ICT in the classroom, and the majority of teachers acknowledged that using ICT 

allows them to improve their teaching by utilizing more up-to-date materials. More accurate and up-to-date 

Internet teaching resources and materials are handy for teachers to create more exciting and engaging lessons for 

students. Some studies emphasized that it is vital to build a comprehensive rationale before employing ICT 

infrastructure in schools and classrooms. In general, as computer technology becomes more widely available, it is 

critical that teachers avoid becoming engaged in the equipment and instead concentrate on the students. Educators 

are their primary role. Teachers must trust their imaginations to the fullest extent possible, remembering that 

technological advancements will continue to change how they teach. They will be able to accomplish more of their 

objectives as technology advances [13]. The literature and related studies above provided additional insights to the 

researchers about the study. The importance of ICT infrastructures in supporting online learning and the 

administrative support for using these infrastructures also serve as the basis of the researchers’ pursuit of this study.  

 

 

2. METHOD 

2.1.  Research design 

This study employed a survey research method to gather data on the adequacy and functionality of 

the ICT infrastructure and its implication for online learning in a chosen PHEI. The chosen HEI is the Caraga 

State University, where faculty observations and experiences using ICT resources were considered. Figure 1 

presents the research concept of this study.  
 

 

 
 

Figure 1. Conceptual framework 

 

 

2.2.  Participants 

The target population for this study are the CSUCC faculty members with experience in online 

teaching. There were 100 faculty members randomly chosen to participate in this study from the total 

population of 134. It was ensured that they were the representative sample of the total faculty population. 

Sampling procedures utilize some rules of thumb that best suit specific samples. There is no harm in 

employing these rules if researchers can fulfil their “representativeness” assumptions. In this case, the 

sampling frame is easily accessible for selecting the research participants randomly. As a result, we consider 

using online calculators such as RaoSoft or Calculator.net [14], [15]. Figure 2 shows how the estimated 

minimum recommended sample size for this study was calculated using the Survey4kash sample size online 

calculator, which has a similar concept to Raosoft [15].  

The online calculation confirms that 100 is the adequate estimated minimum sample size for this survey, 

which is more likely to obtain the correct data if all responses were retrieved. This is further supported by the 

research advisors sample size table which can be viewed online. As presented in Figure 3, a 100 samples size from 

a population of 134 is deemed accurate for a 95% confidence level with a margin of error of 5%.  
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Figure 2. Screenshot of Survey4Kash sample size calculator by Larry [16] 

 

 

 
 

Figure 3. Screenshot of the required sample size from research advisors [17] 

 

 

2.3.  Survey instrument 

A self-administered survey questionnaire was developed specifically for this study. Some of the 

questions were adapted from the study of Doculan [18]. The questionnaire included several essential elements. 

First, it gathered demographic information about the faculty members, such as age, sex, civil status, years in 

service, and highest educational attainment. Next, it focused on the ICT infrastructure components used for 

online learning, specifically examining their adequacy and functionality. These questions utilized a five-point 

Likert scale to quantify the participants’ responses. Before the questionnaire was distributed to the participants, 

it was presented first to the panel of experts in the field of technology education for content validity.  

Pilot testing was also performed to determine the reliability of the instrument. During pilot testing, the 

survey instrument was tested on faculty members who were not considered participants in this study. 

Cronbach’s Alpha was utilized as a standard measure of internal consistency reliability [19]. Reliability test 

results reveal two forms of Cronbach’s Alpha: first is the value of 0.958, indicating a high level of reliability for 

the survey instrument. Second is the value of 0.961 based on standardized items, which is slightly higher than 

the original Alpha. This suggests that the reliability might be even stronger when the items are standardized 

(e.g., having a mean of 0 and a standard deviation (SD) of 1). Results also reveal that the instrument has 32 

items. A more significant number of items can contribute to higher reliability. In addition, the high Cronbach’s 

Alpha values suggest that the items within the instrument consistently measure the same underlying concept. 

 

2.4.  Data collection procedures, scoring, and quantification of data 

The questionnaire was distributed electronically through email and manually through a face-to-face 

survey to maximize its retrieval. An informed consent statement was included, explaining the study’s purpose 

and ensuring the participants’ anonymity. Gathered data from Likert scale responses from the participants 

were analyzed using descriptive statistics (means, SD). A 5-point Likert scale was used to describe the extent 
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of ICT resource adequacy and its functionality based on the observation and experiences of the faculty 

members during online learning. The scoring scale and ranges are given in Table 1. 

 

 

Table 1. Scoring scale, range, and interpretation used to quantify data 

Scale Score ranges 
Verbal description 

Adequacy Functionality 

5 4.50–5.00 Completely adequate Fully functional 

4 3.50–4.49 Mostly adequate Functional 

3 2.50–3.49 Slightly adequate Somewhat functional 

2 1.50–2.49 Inadequate Less functional 
1 1.00–1.49 Not existing Not functional 

 

 

2.5.  Limitations 

This study had inherent limitations, such as the findings not being applicable to all PHEIs due to its 

focus on one institution. Self-reported data through surveys is susceptible to bias based on individual 

perceptions and experiences. There were no classroom observations to triangulate how technology was being 

used [20]. Further in-depth studies may be needed to confirm the importance of an adequate and functional 

ICT infrastructure in HEIs nationwide to provide compelling online learning experiences. 

 

 

3. RESULTS AND DISCUSSION 

This section discusses the faculty’s perception of the adequacy and functionality of Caraga State 

University’s ICT infrastructures and its implications for online learning. The information collected from the 

participants was processed and transformed into data. The results were presented in tabular form. 

 

3.1.  Adequacy of information and communication technology infrastructure 

Table 2 summarizes the faculty’s responses on the adequacy of various aspects of the ICT 

infrastructure at CSUCC for online learning. The data were summarized using mean scores, SD, and verbal 

interpretations. The overall adequacy with a grand mean score of 3.43 (SD=0.63) with a verbal interpretation 

of “slightly adequate” indicates that the CSUCC faculty members have mixed observations and experiences 

about the overall suitability of the ICT infrastructure used for online learning. 

 

 

Table 2. Summary of faculty’s responses on the adequacy of ICT infrastructure for online learning 
Parameters Mean SD Verbal interpretation 

Computer laboratories 3.48 0.79 Slightly adequate 

The internet connection 2.41 0.87 Inadequate 
Supporting infrastructure (like desktop and laptop) 3.48 0.98 Slightly adequate 

Computer software application 3.49 0.93 Slightly adequate 

Content/material for online learning 2.49 0.87 Inadequate 
Communication tools  3.97 0.79 Mostly adequate 

Alternative supply of electricity in case of interruptions 3.86 1.07 Mostly adequate 

Video conferencing applications/tools (like Zoom, Google Meet, 
MS Teams, and Webex) 

4.28 0.77 Mostly adequate 

Grand mean 3.43 0.63 Slightly adequate 

 

 

Faculty observations and experiences regarding the adequacy of the University’s ICT infrastructure 

and online learning resources reveal mixed responses across various dimensions. Computer laboratories 

(mean=3.48) and supporting infrastructure, including desktops and laptops (mean=3.48), were considered 

slightly adequate, indicating they meet basic needs but may suffer from limitations such as outdated 

equipment, insufficient quantities, or unreliable functionality. Gupta and Hayath [21] emphasize the need for 

robust IT infrastructure for effective virtual learning environments, noting that inadequate resources can 

hinder online education implementation, affecting both students and teachers. Software applications 

(mean=3.49) were also found to be slightly adequate, fulfilling basic requirements but potentially lacking 

advanced features or facing compatibility issues. A significant concern emerged regarding the content and 

materials for online learning, which were rated inadequate (mean=2.49), highlighting a pressing need for 

improvement in this area. Internet connectivity, another critical component, was rated as inadequate 

(mean=2.41), reflecting issues with reliability in the Philippines, where slow or unstable connections pose 

significant challenges to online learning [22]. Communication tools, such as messaging platforms and 
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discussion forums (mean=3.97), were viewed as mostly adequate, though with room for enhancement. 

Resilience and support measures, like alternative electricity supplies (mean=3.86), were mostly adequate, 

suggesting some institutional capacity to address power outages despite variability in experiences. Video 

conferencing applications (mean=4.28), including Zoom and MS Teams, were also rated mostly adequate, 

indicating they meet faculty needs for online interaction. While certain aspects of the ICT infrastructure are 

sufficient, critical areas, particularly in content provision and internet connectivity, require substantial 

improvement to support effective online education. 

The findings identify a need for significant improvement in the quality of content/material for online 

learning and internet connectivity to support effective online learning. A critical factor affecting students’ 

online learning experience was technical support and ease of using the learning platform [23]. While 

hardware and software are perceived as slightly adequate, further investment in upgrading equipment and 

ensuring software compatibility might be necessary. Communication tools are functional, but the study could 

explore faculty preferences and identify areas for improvement. Reliable backup power is crucial for online 

learning continuity-the high SD in faculty ratings suggests investigating potential inconsistencies in its 

availability. By addressing these gaps, the University can create a more robust and supportive ICT 

infrastructure that facilitates effective integration of ICT in teaching and learning (IITL) that positively 

influences the online learning experiences of the students [24].  

 

3.2.  Functionality of information and communication technology infrastructure 

Table 3 summarizes the faculty responses on the functionality of various ICT infrastructures used 

for online learning. Like Table 2, data is summarized using mean scores, SD, and verbal interpretations. The 

overall functionality, with a grand mean score of 3.63 (SD=0.58) and a verbal interpretation of “functional,” 

indicates a generally positive view of the ICT infrastructure’s functionality for online learning at CSUCC. 

These infrastructures offer students a virtual environment and the ability to access digital content based on 

their learning patterns [25]. However, investments in ICT infrastructure and professional development to 

improve classroom instruction have yet to produce positive results [26]. 

 

 

Table 3. Summary of faculty’s assessment on the functionality of ICT infrastructure for online learning 
Parameters Mean SD Verbal interpretation 

Computer laboratories for online learning 3.49 0.84 Somewhat functional 
Internet connectivity 2.45 0.76 Less functional 

The ICT infrastructures that support online learning 3.99 0.75 Functional 

Equipment such as computers and projectors 4.06 0.66 Functional 
Computer software application for online learning 3.46 0.76 Somewhat functional 

Online learning materials to facilitate learning 3.48 0.74 Somewhat functional 

Alternative supply of power in case of interruptions like generators 3.90 1.03 Functional 
Video conferencing tools to facilitate online teaching and learning 4.22 0.68 Functional 

Grand mean 3.63 0.58 Functional 

 

 

Faculty responses on the University’s ICT infrastructure’s functionality for online learning also reveal 

mixed observations and experiences. Computer laboratories (mean=3.49) are perceived as somewhat functional, 

fulfilling basic needs but facing limitations for more demanding online learning activities. The overall ICT 

infrastructure supporting online learning (mean=3.99) is considered functional, though further details are needed to 

fully understand its strengths and weaknesses. Equipment such as computers and projectors are viewed as 

generally operational, meeting basic requirements. Computer software applications (mean=3.46) are also seen as 

somewhat functional, suggesting issues with compatibility, outdated features, or a lack of faculty training. Online 

learning materials (mean=3.48) are similarly rated, reflecting their quality and availability concerns. Internet 

connectivity (mean=2.45) is rated as less functional, highlighting significant issues with reliability in the 

Philippines, where slow or unstable connections hinder effective online learning. This mirrors findings in previous 

studies, such as Mensah et al. [27], which underscore students’ challenges due to limited internet access. The 

alternative power supply or backup sources (mean=3.90) are perceived as functional, indicating some measures are 

in place to address power outages, although availability is inconsistent across the institution. Video conferencing 

tools (mean=4.22) are seen as functional, suggesting they are reliable and effectively support online interaction. 

While the ICT infrastructure shows some strengths, critical areas, particularly internet connectivity and content 

quality, need substantial improvement to enhance online learning effectiveness. 

The findings again highlight the critical need for improved internet connectivity. Upgrading infrastructure 

and addressing affordability issues are crucial. A study by Cullinan et al. [28] highlights the disparities in access to 

quality broadband faced by higher-education students. It emphasizes the negative impact of poor internet 

connectivity on online learning experiences. While hardware and software are generally functional, investigate if 
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specific limitations exist regarding software compatibility or the need for faculty training. The somewhat 

functional rating for online learning materials suggests improving their quality, quantity, and alignment with online 

learning pedagogy. Developing high-quality instructional materials and activities aligned with students’ learning 

styles will help them participate and be more motivated [29]. Skills and resources were found to affect student 

satisfaction directly [30]. The inconsistencies in backup power availability (high SD) must be addressed to ensure a 

reliable learning environment during power outages. By focusing on these areas, the university can enhance the 

functionality of its ICT infrastructure and create a more supportive environment for faculty to deliver compelling 

online learning experiences. It is essential to consider faculty suggestions for improvement to address specific 

challenges they encounter. 

 

 

4. CONCLUSION 

This study’s findings revealed that the ICT infrastructure’s overall adequacy for online learning at 

CSUCC is slightly adequate. While the infrastructure is generally functional, with a grand mean of 3.63, 

some areas require significant improvement. The key areas identified for enhancement include internet 

connectivity, where upgrading infrastructure and addressing accessibility is crucial for the effective 

implementation of online learning. Developing high-quality, engaging online learning materials that align 

with online pedagogy is essential for smooth implementation. Although the software applications are 

somewhat functional, issues such as compatibility, features, or faculty training on their effective use need to 

be addressed. Ensuring compatibility, providing training for faculty, and upgrading any outdated applications 

will contribute to a better online learning experience. The HEIs can create more powerful and supportive ICT 

infrastructures by improving these critical areas. Investing in online learning infrastructure can create 

engaging online learning experiences for both teachers and students. This aligns with the TPACK model, 

which helps educators learn how to use technology effectively in their teaching. The state of an institution’s 

ICT infrastructure directly influences an educator’s ability to develop and utilize its TPACK framework. For 

example, limited or malfunctioning ICT infrastructures can limit teachers’ capability to experiment with and 

adopt modern technologies. This, in turn, hinders the development of their technological knowledge and their 

ability to integrate technology with their teaching methods seamlessly. 

In contrast, an adequate and well-functioning ICT infrastructure empowers educators to explore and 

incorporate innovative technological tools into their instruction, thereby strengthening their TPACK and enriching 

the overall learning environment. In essence, the adequacy and functionality of ICT infrastructures play a crucial 

role in fostering the development and practical application of TPACK. A well-maintained ICT infrastructure 

provides the essential foundation for educators to build their technological knowledge and integrate it with their 

pedagogical and content knowledge, ultimately leading to more impactful teaching strategies. 

 

 

REFERENCES 
[1] M. Sadeghi, “A shift from classroom to distance learning: advantages and limitations,” International Journal of Research in English 

Education, vol. 4, no. 1, pp. 80–88, Mar. 2019, doi: 10.29252/ijree.4.1.80. 

[2] S. Jabeen, A. M. Din, and M. F. Sadiq, “Students’ satisfaction from e-learning system,” International Journal of E-Adoption, vol. 6, no. 2, 
pp. 1–13, Jul. 2014, doi: 10.4018/ijea.2014070101. 

[3] P. Hlib, T. Zatonatska, and I. Liutyi, “Utilization of information technologies in higher education,” in 2019 IEEE International Conference 

on Advanced Trends in Information Theory (ATIT), Dec. 2019, pp. 349–354, doi: 10.1109/ATIT49449.2019.9030449. 
[4] A. M. Al-Ansi, A. Garad, and A. Al-Ansi, “ICT-based learning during COVID-19 outbreak: advantages, opportunities and challenges,” 

Gagasan Pendidikan Indonesia, vol. 2, no. 1, pp. 10–26, Jun. 2021, doi: 10.30870/gpi.v2i1.10176. 

[5] P. Mishra and M. J. Koehler, “Technological pedagogical content knowledge: a framework for teacher knowledge,” Teachers College 
Record: The Voice of Scholarship in Education, vol. 108, no. 6, pp. 1017–1054, Jun. 2006, doi: 10.1111/j.1467-9620.2006.00684.x. 

[6] T. N. Bariu, “Status of ICT infrastructure used in teaching and learning in secondary schools in Meru County, Kenya,” European Journal 

of Interactive Multimedia and Education, vol. 1, no. 1, p. e02002, May 2020, doi: 10.30935/ejimed/8283. 
[7] Y. M. Tang et al., “Comparative analysis of student’s live online learning readiness during the coronavirus (COVID-19) pandemic in the 

higher education sector,” Computers & Education, vol. 168, p. 104211, Jul. 2021, doi: 10.1016/j.compedu.2021.104211. 

[8] B. Anthony et al., “Blended learning adoption and implementation in higher education: a theoretical and systematic review,” Technology, 
Knowledge and Learning, vol. 27, no. 2, pp. 531–578, Jun. 2022, doi: 10.1007/s10758-020-09477-z. 

[9] W. Ali, “Online and remote learning in higher education institutes: a necessity in light of COVID-19 Pandemic,” Higher Education 

Studies, vol. 10, no. 3, pp. 16–25, May 2020, doi: 10.5539/hes.v10n3p16. 
[10] L. F. Ademiluyi, “Adequacy and utilization of ICT resources for teaching business subjects in senior secondary schools in Osun State, 

Nigeria,” African Journal of Teacher Education, vol. 8, pp. 139–158, Jul. 2019, doi: 10.21083/ajote.v8i0.4899. 

[11] M. Allam, “A study on the availability of digital infrastructure for online learning among the students of AMU,” GIS Science Journal, vol. 
8, no. 7, pp. 1303–1337, 2021. 

[12] S. Ghavifekr, T. Kunjappan, L. Ramasamy, A. Anthony, and E. My, “Teaching and learning with ICT tools: issues and challenges from 

teachers’ perceptions,” Malaysian Online Journal of Educational Technology, vol. 4, no. 3, pp. 38–57, 2016. 
[13] G. Simin and W. R. Wan Athirah, “Teaching and learning with technology: effectiveness of ICT integration in schools,” International 

Journal of Research in Education and Science, vol. 1, no. 2, pp. 175–191, 2015.  



J Edu & Learn  ISSN: 2089-9823  

 

Adequacy and functionality of information and communication technology … (Ramil B. Arante) 

1491 

[14] M. A. Memon, H. Ting, J.-H. Cheah, R. Thurasamy, F. Chuah, and T. H. Cham, “Sample size for survey research: review and 
recommendations,” Journal of Applied Structural Equation Modeling, vol. 4, no. 2, pp. 1–20, Jun. 2020, doi: 10.47263/JASEM.4(2)01. 

[15] Raosoft, “Sample size calculator,” Raosoft. 2004. Accessed: Jan. 13, 2024. [Online]. Available: http://www.raosoft.com/samplesize.html 

[16] D. Larry, “Survey4Kash sample size calculator.” 2021. Accessed: Jan. 13, 2024. [Online]. Available: 
https://3ynihrnjb7v5zcebdgtvag.on.drv.tw/ThunkableTest/UserFiles/daniel_larry.html 

[17] The Research Advisor, “Sample size table.” 2006. Accessed: Jan. 13, 2024. [Online]. Available: https://www.research-

advisors.com/tools/SampleSize.htm 
[18] J. A. D. Doculan, “E-learning readiness assessment tool for Philippine Higher Education Institutions,” International Journal on 

Integrating Technology in Education, vol. 5, no. 2, pp. 33–43, Jun. 2016, doi: 10.5121/ijite.2016.5203. 

[19] J. H. E. Guzman, R. A. Zuluaga-Ortiz, D. A. Barrios-Miranda, and E. J. Delahoz-Dominguez, “Information and communication 
technologies (ICT) in the processes of distribution and use of knowledge in Higher Education Institutions (HEIs),” Procedia Computer 

Science, vol. 198, pp. 644–649, 2022, doi: 10.1016/j.procs.2021.12.300. 

[20] R. Miller and S. Kumar, “Analysis of faculty use and perceptions of ICT: planning for effective professional development at a Japanese 
HEI,” SN Social Sciences, vol. 2, no. 8, p. 132, Jul. 2022, doi: 10.1007/s43545-022-00454-0. 

[21] D. S. K. Gupta and T. M. Hayath, “Lack of it Infrastructure for ICT based education as an emerging issue in online education,” 

Technoarete Transactions on Application of Information and Communication Technology (ICT) in Education, vol. 1, no. 3, 2022, doi: 
10.36647/ttaicte/01.03.a004. 

[22] B. Fabito, A. Trillanes, and J. Sarmiento, “Barriers and challenges of computing students in an online learning environment: insights from 

one private university in the Philippines,” International Journal of Computing Sciences Research, vol. 5, no. 1, pp. 441–458, Jan. 2021, 
doi: 10.25147/ijcsr.2017.001.1.51. 

[23] G. Maheshwari, “Factors affecting students’ intentions to undertake online learning: an empirical study in Vietnam,” Education and 

Information Technologies, vol. 26, no. 6, pp. 6629–6649, Nov. 2021, doi: 10.1007/s10639-021-10465-8. 
[24] A. Luhamya, F. E. K. Bakkabulindi, and P. B. Muyinda, “Integration of ICT in teaching and learning: a review of theories,” Makerere 

Journal of Higher Education, vol. 9, no. 1, pp. 21–36, Jul. 2017, doi: 10.4314/majohe.v9i1.2. 

[25] A. Haleem, M. Javaid, M. A. Qadri, and R. Suman, “Understanding the role of digital technologies in education: A review,” Sustainable 
Operations and Computers, vol. 3, pp. 275–285, 2022, doi: 10.1016/j.susoc.2022.05.004. 

[26] S. Timotheou et al., “Impacts of digital technologies on education and factors influencing schools’ digital capacity and transformation: A 

literature review,” Education and Information Technologies, vol. 28, no. 6, pp. 6695–6726, Jun. 2023, doi: 10.1007/s10639-022-11431-8. 
[27] R. O. Mensah, C. Quansah, B. Oteng, and J. N. A. Nettey, “Assessing the effect of information and communication technology usage on 

high school student’s academic performance in a developing country,” Cogent Education, vol. 10, no. 1, Dec. 2023, doi: 

10.1080/2331186X.2023.2188809. 
[28] J. Cullinan, D. Flannery, J. Harold, S. Lyons, and D. Palcic, “The disconnected: COVID-19 and disparities in access to quality broadband 

for higher education students,” International Journal of Educational Technology in Higher Education, vol. 18, pp. 1–21, Dec. 2021, doi: 

10.1186/s41239-021-00262-1. 
[29] H. A. El-Sabagh, “Adaptive e-learning environment based on learning styles and its impact on development students’ engagement,” 

International Journal of Educational Technology in Higher Education, vol. 18, no. 1, p. 53, Dec. 2021, doi: 10.1186/s41239-021-00289-4. 

[30] C. Soliman, D. Salman, and G. O. GamalEldin, “Students’ perceptions of online learning in higher education during COVID-19: an 
empirical study of MBA and DBA students in Egypt,” Future Business Journal, vol. 8, no. 1, p. 45, Oct. 2022, doi: 10.1186/s43093-022-

00159-z. 

 

 

BIOGRAPHIES OF AUTHORS 

 

 

Ramil B. Arante     is a passionate leader in education, currently serving as the 

Dean of the College of Industrial Technology and Teacher Education at Caraga State 

University Cabadbaran Campus (CSUCC), Cabadbaran City, Philippines. He brings a wealth 

of experience to his role, earning his Ph.D. in technology management from Cebu 

Technological University (CTU). His research interests lie at the intersection of industrial 

technology and education, focusing on areas like innovation, technical-vocational education, 

and the effective use of technology in learning. He has also published works on current trends 

and issues impacting education. His expertise extends beyond research. He possesses a solid 

technical background in digital electronics, microcontrollers, and renewable energy. This 

blend of academic knowledge and practical skills significantly allows him to contribute to the 

field. He can be contacted at email: rbarante@csucc.edu.ph. 

  

 

Daisy Jane Bascon     is a dedicated faculty member of the Department of Teacher 

Education at Caraga State University Cabadbaran Campus (CSUCC), Cabadbaran City, 

Philippines. She earned her master of arts in education, majoring in educational management 

at the same university. Her research interests lie at the intersection of industrial technology and 

education, focusing on areas like innovation, technical-vocational education, and the effective 

use of technology in learning. She is also actively conducting skills training in food technology 

as part of a community extension project supported by Caraga State University. She can be 

contacted at email: dlbascon@csucc.edu.ph. 

 

https://3ynihrnjb7v5zcebdgtvag.on.drv.tw/ThunkableTest/UserFiles/daniel_larry.html
https://orcid.org/0000-0002-1044-3505
https://www.scopus.com/authid/detail.uri?authorId=57397548300
https://www.webofscience.com/wos/author/record/HIZ-6707-2022
https://orcid.org/0009-0000-4732-1280

