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Abstract—Technology advancements have an impact on how educational re-
sources are used, which promotes learning for sustainable development. In con-
trast, open-learning resources were limited to collecting the necessary infor-
mation for a variety of learners. The purpose of this research is to develop and 
study Smart learning re-source management systems: SmartLearnX, STOU. Be-
fore being tested on bachelor's degree students enrolled in an online course em-
phasizing nanolearning style offered by an open university in Thailand, the sys-
tem passed a quality control examination by a team of 15 specialists. The sam-
pling group was 65 students from Humanities and Social Sciences, Science and 
Technology, and Health Science. They were given a pretest before and after using 
STOU SmartLearnX in the course, and their mean scores were compared by t-
test dependent and one-way ANOVA. Mean posttest scores were statistically 
higher than pretest levels, but there was no significant difference in posttest 
scores to students in the group. The purpose of this research was to create the 
initial smart learning resource management systems that were necessary for ac-
cessing the learning resources. In the future, the technology could be developed 
to provide more precise results by utilizing advanced searches and photos. 
Searches should take into account the context and should be responsive.  

Keywords—online learning, open educational resources, search engine, life 
long learning, sustainable learning 

1 Introduction 

The primary factor that determines the quality of education is lifelong learning, 
which facilitates the acquisition of knowledge and relevant skills necessary for sustain-
able development [1][2]. The advancement of science and technology has led to the 
increasing use of digital platforms for educational purposes and to support learning 
procedures [3][4]. With the expansion of learning resources, it has become essential to 
utilize information and communications technology (ICT) in the learning process 
[5][6]. Open learning and distance learning resources have been acknowledged to be 
highly beneficial for learners of all ages, contributing to the achievement of sustainable 
development goals, particularly goal number four, which aims to provide equitable and 
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enhanced education for all learners. Open learning resources offer lifelong learning op-
portunities that can be accessed anytime, anywhere, allowing learners to follow up on 
any areas of interest or importance. By utilizing these resources, learners can acquire 
new knowledge and apply it to further their self-learning goals [8][9]. Over the past 5 
years, numerous studies have been conducted to investigate how students utilize open 
learning resources. Within academic circles, there is a growing interest in this topic, 
particularly in exploring the most appropriate technologies that can aid students in gath-
ering and managing information and analyzing content in the most effective manner 
possible. The selection of suitable technology can improve the learning process, in-
crease efficiency, and provide students with information that is relevant and applicable 
in real-life situations [10]. However, the significant challenge lies in the vast quantity 
of open learning resources available, and existing systems are unable to effectively col-
late knowledge from disparate sources to meet the unique requirements of individual 
learners. Learners are tasked with sifting through information to identify the most reli-
able sources, some of which may contain outdated information. With current systems, 
it is difficult for learners to easily and conveniently save and categorize the sources of 
information they have found for future reference. Learners need the convenience of 
accessing a variety of knowledge sources, as well as organizing and analyzing the in-
formation on their own, which can create challenges in the learning process [11][12]. 
The objectives of this study is to develop and study the efficacy of a smart resource 
management system for learning that has the ability to retrieve specific digital infor-
mation from the internet and social media. This system is equipped with technology 
that supports self-directed learning via automated digital media. It is a contemporary 
learning approach that employs the principles of search engines, big data, and artificial 
intelligence to efficiently locate desired information from reliable sources. This system 
simplifies the process of independent learning, enabling learners to easily store and 
share information. It is particularly suitable for self-directed learning and promotes life-
long learning by catering to the diverse needs of learners and facilitating unlimited 
learning opportunities in the future. 

2 Review of literature 

The COVID-19 pandemic has highlighted the need for tele-education to respond to 
sudden and unexpected learning situations. Through various digital platforms and de-
vices, learners can access educational resources anytime and anywhere, promoting life-
long learning [13] as a part of sustainable development. Sustainable development is a 
crucial aspect of learning, educational resources, and the community, hence the inte-
gration of learning provides equal opportunities for everyone in the community to ac-
cess flexible learning sources that meet their needs and circumstances. Furthermore, 
private and relevant sectors play a vital role in ensuring that all learners have equal 
access to continuous sustainable development, which enhances the quality and standard 
of education at all levels [14][15]. The continuous evolution of learning is in response 
to learners' current behavior and access to resources [16]. Organizations have recog-
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nized and prioritized human resources that possess information technology and com-
munication skills to achieve digital literacy [17]. The continual development of infor-
mation technology worldwide has generated vast amounts of digital data from various 
sources. Consequently, a range of advanced technological systems have been created 
that has substantial storage capacity and can process data using various techniques. This 
technology allows organizations to search for information and leverage it to enhance 
their value. Moreover, rapid global changes, including political, economic, social, and 
lifestyle transformations, coupled with technological advancements, require educators 
to continually update their curricula and subject matter in educational courses. Both 
students and educators must also reskill and acquire new skills to succeed in the 21st 
century. To address the issue of searching for information from different sources, a 
smart learning resource system management has been developed to cater to users' 
needs. With this system, learners can independently organize, manage, and analyze rel-
evant information by using various resources effectively. This research aims to develop 
a smart learning resource management system that utilizes data management technol-
ogy, supporting mixed-methods self-learning. The research is based on three core con-
cepts, namely big data, machine learning, and search engine optimization. 

Big data:  the ongoing advancements in information technology worldwide have led 
to the generation of massive amounts of digital data from various sources. As a result, 
a wide array of sophisticated technological systems with immense storage capabilities 
and diverse data processing methods have emerged [18][19]. These technologies enable 
information retrieval and utilization, ultimately adding value to organizations. Big data 
is not limited to large-scale data sets; it can also be applied to learner-generated data 
during interactions with course materials. This data accumulates throughout the learn-
ing journey via learning management systems (LMS), content management systems 
(CMS), and digital media. Additionally, big data concepts can be employed to analyze 
social media networks, as learner interactions with these platforms offer insights for e-
learning organizations or experts to identify potential issues with specific e-learning 
strategies or tailor content delivery [20][21].By leveraging big data in the development 
of e-learning systems, experts can gain a better understanding of learners' information 
processing and identify the learning styles and motivational factors that effectively en-
gage and sustain their attention [22][23]. 

Machine learning: today, the internet has advanced to a point where vast amounts 
of data and media are readily accessible, primarily stored in digital formats. This abun-
dance of information enables the study of human behavior by analyzing data to uncover 
hidden relationships, such as trends and patterns [24][25][26][27]. These insights can 
be used to develop novel solutions to various problems or to inform decision-making 
processes. Search engines, web browsers, and other software often utilize machine 
learning, a field that aims to replicate human intelligence and abilities in computer sys-
tems through algorithms, codes, and commands [28][29]. When successful, a machine 
can carry out tasks using algorithms provided by humans while also evolving and pro-
gressing independently. Machine learning is dependent on the data input by humans, 
often yielding valuable outputs in various forms that can be utilized effectively. The 
advantages of machine learning rely on the structure of computer programs, with the 
end goal being a user-friendly, versatile, and highly accurate product [30][31].Practical 
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applications of machine learning include searching, categorizing, distinguishing, and 
summarizing data, making predictions based on data analysis, calculating the likelihood 
of specific outcomes, automating adjustments to rectify or enhance conditions or de-
velopments, and optimizing processes according to recognized or remembered patterns.  

Search engine optimization: while browsing the internet, most individuals rely on 
search engines like Google, Yahoo, or Bing as their initial step to discover websites 
related to their interests, whether they are seeking answers to questions, shopping, 
catching up on current events, finding solutions to problems, planning vacations, locat-
ing good eateries, or pursuing various other objectives [32][33]. When a website ap-
pears near the top of the search results for a specific keyword, it has a higher probability 
of attracting more visitors, gaining popularity, and becoming well-known [34]. Ad-
vancements in ICT play a crucial role in transforming traditional learning structures 
and approaches. Education has shifted from conventional face-to-face classroom meth-
ods to online learning facilitated by the internet, overcoming previous limitations such 
as time, distance, location, and learner capacity. E-learning is a key strategy that has 
enabled the creation of an online Lifelong Learning Space. The demand for internet-
based educational resources is now substantial. E-learning allows information and 
knowledge assets to be utilized to their fullest potential. Standardized modern technol-
ogy across platforms can minimize redundancies and streamline the process of search-
ing for and sharing information. This enables faster and more convenient information 
services, delivering precise information to users in a short period. Undoubtedly, this 
function greatly supports research and the development of databases and other IT sys-
tems, which in turn serve as a robust foundation for educational growth. 

3 Research methodology  

The objective of this research is to develop the Smart learning resource management 
system, STOU SmartLearnX, through an analysis of relevant literature, research, and 
expert interviews. Findings from these analyses and interviews will inform the devel-
opment of STOU SmartLearnX, which will be validated by a qualified professional. 
The system will be tested on 65 undergraduate students from three open universities in 
Thailand, representing three fields of study: Humanities and Social Sciences, Science 
and Technology, and Health Sciences. A voluntary sampling method is employed for 
research. To evaluate the system's effectiveness, online nano-learning will be used both 
before and after implementing STOU SmartLearnX. 

3.1 Development of the smart learning resource management system 

In initiating the development of STOU SmartLearnX, the researcher began by ex-
amining, evaluating, and integrating relevant concepts, theories, research findings, and 
literature related to learning resource management systems, big data, search engine op-
timization, and machine learning, and consulted experts in these fields. Subsequently, 
the STOU SmartLearnX structure was designed based on a conceptual framework fo-
cused on optimizing user experience for both learners and educators in the digital era. 
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Today's consumers have grown up with rapidly evolving technology, making digital 
interaction a fundamental part of their daily lives. Utilizing technology for learning, 
information searching, knowledge sharing, and exchanging experiences comes natu-
rally to them. Online digital data holds significant value for modern users, and contem-
porary technology has facilitated the bridging of educational gaps, allowing anyone to 
learn, share, and teach through disseminating diverse information online. The smart 
learning resource management system developed caters to the diverse and ever-chang-
ing behaviors of end-users. It addresses the needs of digital-age learners who prefer 
"nanolearning," a tailored, individualized approach that provides precise and concise 
information in short bursts. STOU SmartLearnX enables learners to easily locate spe-
cific knowledge, and systematically store and manage their learning. This method is 
more efficient than traditional, lengthy classroom sessions. Designed to be flexible, 
sleek, and easy to understand, STOU SmartLearnX employs widely accepted icons and 
allows users to search for, store, and share information systematically. It features a user-
friendly bookmark system that showcases page samples on the home screen, enabling 
bookmark management similar to a mini online course. The system consists of five 
primary components, as illustrated in Figure 1 and Figure 2. 

 
Fig. 1. Structure of STOU SmartLearnX 

Sign in. the versatile multi-platform system is compatible with an array of devices, 
encompassing various smartphone brands and other mobile computing devices. Users 
can access information regardless of their location, provided they have an internet con-
nection. The system is user-friendly, allowing individuals to log in from multiple de-
vices using the same username or user ID, including via their Facebook or Gmail ac-
counts. Additionally, a built-in user guide enables users to independently find solutions 
to any questions they may have regarding system usage.  

Access. the platform enables students to acquire additional knowledge by directing 
them to specific topics of interest and recommending related materials. Users can spec-
ify the kind of information or media they prefer, such as websites, pictures, or videos. 
Immediately, they can view examples on the main page without incurring any charges.  

Manage. the system presents and organizes data in a unified content layout, offering 
a streamlined "one page" learning experience. Users have the option to explore any 
section of the material more deeply. The system selectively displays trustworthy con-
tent, filtering out any unreliable data. Users can create a personalized knowledge repos-
itory by methodically categorizing and storing their preferred search outcomes. 

STOU SmartLearnX 

Sign in Access Manage Collect Deliver 
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Collect. users can save desired content into various categories, allowing for conven-
ient access to saved items in their personal account at a later time. The information 
saved can be located on the homepage, ensuring the user's security is consistently main-
tained. Additionally, each user can effortlessly modify or update their personally saved 
files as needed.  

Deliver. users can disseminate content and knowledge, allowing others to benefit 
from well-structured open learning resources. Information can be shared across various 
platforms via links, social media, or email to foster a collaborative learning experience. 

Subsequently, the research introduced the STOU SmartLearnX smart learning re-
source management system to a panel of 15 experts in learning environment design, 
educational technology, and lifelong education for quality assessment. Based on the 
experts' recommendations, the system was revised before being tested with a group of 
undergraduate students at an open university in Thailand. 

 
Fig. 2. Examples of STOU SmartLearnX online learning management system 

3.2 Research sample  

The test group for STOU SmartLearnX included 65 undergraduate students from 
Sukhothai Thammathirat Open University, who participated voluntarily. The partici-
pants were divided into three categories: 21 students from Humanities and Social Sci-
ence, 21 from Science and Technology, and 23 from Health Science, totalling 65 stu-
dents. 
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3.3 Research instruments   

The study utilized the STOU SmartLearnX program as a research tool, which was 
evaluated by a panel of 15 specialists in learning environment design, educational tech-
nology, and lifelong education. They rated it as having top-tier quality (M = 4.60, SD 
= 0.61). Additionally, a 15-question pretest and 15-question posttest were used in the 
study. These questions were assessed by experts and found to have a difficulty index 
ranging from .33 to .75, a discrimination index ranging from .24 to .79, and a reliability 
score of .86 based on the Kuder-Richardson 20 formula. 

3.4 Research method    

The study conducted a preliminary assessment of the STOU SmartLearnX system 
for managing smart learning resources through a pre-experimental approach. The re-
search was structured as a single-group pretest and posttest design, with the objective 
of delivering an online course centered on Nanolearning, which involves short learning 
sessions enabling learners to acquire knowledge without feeling overwhelmed by 
lengthy classroom sessions. The learning tools employed are tailored to the course con-
tent, facilitating better understanding and improved learning outcomes compared to tra-
ditional classroom instruction, as demonstrated in Figure 3. 

 
Fig. 3. Examples from the trial run of STOU SmartLearn X 
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The researcher gave guidance to students on how to utilize a smart management 
system for learning resources through Microsoft Teams. Afterwards, the researcher 
conducted online learning activities with a focus on Nanolearning. Prior to the com-
mencement of the experiment, the students in the study group took a pretest, and a 
posttest was administered after the trial concluded. 

3.5 Data analysis  

The samples’ pretest and posttest scores were compared by t-test dependent one-way 
ANOVA. 

4 Research findings 

After employing the STOU SmartLearnX smart learning resource management sys-
tem in a trial run, the average scores of the participants in the post-test increased sig-
nificantly, with a mean of M= 10.92 and SD= 1.89, which was considerably higher than 
the mean pre-test score of M= 5.42 and SD= 1.88, with a statistically significant differ-
ence at .05. The results indicated that students in Humanities and Social Science, Sci-
ence and Technology, and Health Science all exhibited a statistically significant in-
crease in their mean post-test scores when compared to their pre-test scores, as shown 
in Table 1. 

Table 1.  Comparison of pretest and posttest scores divided by group of study 

Group Time N M SD. t p 

Humanities and  
Social science 

pretest 21 4.81 1.50 
-11.25  .00  

posttest 21 10.52 1.69 

Science and  
Technology 

pretest 21 6.29 1.79 
-10.49  .00  

posttest 21 11.62 1.60 
Group Time N M SD. t p 

Heath Science 
pretest 23 5.17 2.04 

-8.81  .00  
posttest 23 10.65 2.19 

Overall 
pretest 65 5.42 1.88 

-17.45  .00  
posttest 65 10.92 1.89 

 
Table 2 illustrates the outcomes of the trial employing the STOU SmartLearnX smart 

learning resource management system, where the mean posttest scores for Humanities 
and Social Science samples were 10.52 (SD.1.69), while for Science and Technology 
samples it was 11.62 (SD.1.60), and for Health Science samples, it was 10.65 (SD. 
2.19). Notably, no significant statistical variation was detected in the mean posttest 
scores across the three groups. Therefore, the study suggests that this smart learning 
resource management system can be effectively implemented for students pursuing di-
verse areas of study. 
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Table 2.  Posttest scores divided by school of study 

Group N M SD. F p 
Humanities and Social science 21 10.52 1.69 

2.21 .118 Science and Technology 21 11.62 1.60 
Health Science 23 10.65 2.19 

5 Discussion 

The results of the trial run of the STOU SmartLearnX smart learning resource man-
agement system indicated that there were no significant differences among the three 
student groups (Humanities and Social Science, Science and Technology, and Health 
Science) in terms of their familiarity with accessing information through various digital 
platforms. The STOU SmartLearnX system was created to cater to the unique needs of 
users, thereby reducing the limitations of separate learning resources. The system em-
ploys blended learning resources that are integrated with technology to analyze needs 
and recommend faster and more convenient digital resources, such as websites, pic-
tures, videos, etc. Students can store interesting information and access learning re-
sources in the same way. As noted in [35], the emergence of new technology has led to 
an expansion of available learning sources. New intelligent technology has been devel-
oped to create tools and techniques that can be used by everyone, making education 
more comprehensive. Learners can now use tools to find specific content that they need 
[36][37], which is advantageous for educators, who can design and develop more flex-
ible curricula and educational content that meet the needs of individual learners [38]. If 
a learning resource management system has prompts and suggestions to help users find 
relevant information, it can aid them in the decision-making process by filtering infor-
mation and providing diverse options [34]. Automated smart systems are becoming 
more prevalent and efficient in suggesting learning resources to learners [39]. 

6 Conclusion 

The purpose of this investigation was to develop and study an intelligent learning 
resource management system known as STOU SmartLearnX, which can be used for 
self-directed learning. The preliminary examination of the system on undergraduate 
students found no significant difference in learning outcomes across three distinct aca-
demic fields. The average post-test scores of all three groups were higher than their pre-
test scores, indicating that they all achieved satisfactory learning outcomes. Based on 
these findings, we conclude that STOU SmartLearnX is an easy-to-use tool that can 
assist learners in accessing information and organizing their studies, making it ideal for 
individuals who enjoy seeking out information and wish to learn at their convenience. 
STOU SmartLearnX offers an effective learning experience that stimulates learning by 
allowing learners to utilize learning resources at their convenience. This research rep-
resented the initial development of the system, which provided the necessary tools for 
users to access learning resources. The information displayed depends on the system's 

12 http://www.i-jim.org



Paper—Use of Smart Learning Resource Management Systems for Sustainable Learning 

search capacity. In the future, the system may be improved by utilizing advanced search 
methods and images to provide more precise results that consider the context and re-
spond accordingly. An automatic system or chatbot could be integrated to provide per-
sonalized advice tailored to the user's needs. 
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