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ABSTRACT 

Smart classroom-based learning is a digital learning concept that 

combines the integrated digital technology and information system to 

improve the quality of learning process and interaction between lecturers 

and students. The study aims to identify benefits, difficulties, and solutions 

towards the implementation of smart classroom-based learning for the 

students at Islamic private higher education in Ciamis, West Java, 

Indonesia during participating the lecturing process. The study employs 

qualitative method under a case study. The findings of this study show that 

the implementation of smart classroom-based learning at Islamic private 

higher education in Ciamis, West Java is very useful for the students 

during participating the lecturing process. The evidences are shown by the 

percentage of 67.71%. In addition, (2) the most difficulties faced by the 

students during participating the lecturing process through the 

implementation of smart classroom-based learning is they cannot operate 

laptop and available digital tools. The evidences are shown by the 

percentage of 37.5%. Finally, the most solutions chosen by the students are 

asking for help to the IT staffs. These evidences are shown by the 

percentage of 41.67%. In conclusion, the implementation of smart 

classroom-based learning is very useful to support the quality of lecturing 

process at Islamic private higher education in Ciamis, West Java, 

Indonesia. 
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INTRODUCTION 

Technology is a system designed by humans aiming at making things easier and 

producing a level of efficiency and effectiveness by providing a large impact but with 

minimal efforts. Technological developments are currently very rapid every day along 

with advances in science. Historically, technological developments are begun from the 

era of agricultural technology, the era of industrial technology, up to the era of 

communication and information technology (Pardo-Baldoví et al., 2023). Recently, the 

era of communication and information technology is well-known as the era of 

technology 4.0 plays an important role in every aspect of life. In Indonesia, 

technological developments are well-known as the so-called science and technology or 

IPTEK is managed by the Ministry of Research and Technology of the Republic of 

Indonesia (Cahya, 2023). 
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Furthermore, IPTEK is developed not only in aspects of government, economics, 

politics, but also in the aspect of education. In education, the use of IPTEK is aimed at 

accessing more information quickly and easily, creating distance learning, making the 

learning process more interesting, and getting more learning resources (Naidu et al., 

2017). Thus, the Indonesian government sustainably seeks and develops various 

innovations in terms of IPTEK to support and develop education sector according to 

the demands of the era of technology 4.0. Through adequate developments in IPTEK, 

education is easily accessed by every citizen without any limitations of space and time 

(Bogart & Wichadee, 2016; Cahya, 2023). 

To realize the achievements of IPTEK in education sector, higher education level 

in Indonesia strives hard to conduct various innovations in order to realize technology-

based higher education. The various innovations are implemented in the form of smart 

campus (Fitri & Hasanah, 2024). Practically, smart campus refers to campus facilities 

to support the whole academic activities related to the obligations of three pillars of 

higher education. Further, smart campus is implemented in the form of smart 

classroom, smart laboratory, smart building, smart department, and smart faculty 

(Firmin & Genesi, 2013). Academically, smart campus aims at achieving the students 

to have ideal competence in accordance with job market demands (Cebrián et al., 

2020). In harmony with the era of technology 4.0, the ideal competence needed by the 

students in higher education level is mastering the 4C skills of 21st century. Those 4C 

skills cover (1) creative thinking, (2) critical thinking & problem solving, (3) 

communication, and (4) collaboration (Al Akbar et al., 2023; Revathi et al., 2020). 

One of the most widely implemented as the parts of smart campus in higher 

education in Indonesia is smart classroom-based learning. Smart classroom-based 

learning is understood as a space equipped by digital technology in creating modern 

teaching and learning activities (Gunarto et al., 2023). In addition, smart classroom-

based learning is defined as a digital learning concept at which there is digital 

technology and information system integrated each other to enhance the learning 

process and interaction between lecturers and students in the classroom (Wulandari et 

al., 2022). Furthermore, smart classroom-based learning is a multidisciplinary field of 

study at which a lot of works have been carried out in electronic technologies such as 

display devices, communication media, computer science, sensor networks, image 

recognition, and influence of technology as well as acceptance (Kaur et al., 2022). 

Based on these definitions, it can be elaborated that smart classroom-based learning is 

a digital classroom concept equipped by digital technology that is integrated with 

internet access to support learning process in the era of technology 4.0. Then, the aim 

of the use of smart classroom-based learning is to enhance the quality of learning 

process and interaction between lecturers and students in the classroom in harmony 

with the demands of the global era (Gunarto et al., 2023; Kaur et al., 2022; Wulandari 

et al., 2022). 

Furthermore, in 2024 the implementation of smart classroom-based learning is 

carried out by Islamic Private Higher Education (PTKIS) under the Ministry of 

Religious Affairs of the Republic of Indonesia. Through the official letter number B-
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1112/DJ.I/Dt.I.III/HM.01/11/2023 legally endorsed by Director General of Islamic 

education the Ministry of Religious Affairs of the Republic of Indonesia, smart 

classroom-based learning is officially implemented. Through implementing smart 

classroom-based learning, it is expected that PTKIS will be able to prepare and equip 

the survival output and outcome in the globalization era. Besides, smart classroom-

based learning is able to support lecturing session and also implement the three pillars 

of higher education. The three pillars of higher education cover education and 

teaching, research and publication, and community services. 

According to Lathifatuddini et al., (2021); Li & Wong (2021) smart classroom-

based learning supports three pillars of higher education. First, education and teaching 

supported by smart classroom-based learning has integrated classroom with 

information technology and internet networks, so that classroom digitization can run 

optimally. Second, research and publication are also supported by smart classroom-

based learning that have an easy access to research articles written by lecturers 

published in online journal system (OJS), both internal and external journals. In 

addition, lecturers and students can use smart classroom-based learning to disseminate 

research instruments to ease gathering the data, analyzing the data, and writing into 

research articles assisted by artificial intelligence (AI), so that research is easy to 

publish. Finally, community services are also supported by smart classroom-based 

learning, so that the implementation of commuy services can be carried out virtually at 

which the lecturers can become speakers via zoom meetings available in the classroom. 

Likewise, the students can follow via zoom available on their smart phones or laptops 

where they live. The results of the community services can be written into articles 

assisted by artificial intelligence (AI), so that it would be easy to publish (Tubella et al., 

2024). 

In addition, smart classroom-based learning is supported by various devices that 

are interconnected each other. The devices are set and installed in the certain 

classroom. Those devices aforementioned are listed in the following table 1.  

Tabel 1. The smart classroom-based learning devises 

No. Necessary devises Main  Additional 

1. Smart Control  √  

2. Digital OHP/Document Scanner  √  

3. Audio System Customized  √  

4. CCTV  √  

5. Projector Interactive  √  

6. Integrated UPS  √  

7. Lighting System  √  

8. Projector Linked Tablet  √  

9. Customized lecturing table for 

lecturer  

 √ 

10. Customized lecturing table for 

students 

 √ 

11. Pop-up desktop socket   √ 
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12. Display Signage   √ 

13. PC/Laptop/Tablet for students   √ 

14. Video System with presentation 

switcher  

 √ 

15. Video Capturing Tools   √ 

16. Online presence    √ 

17. Video Conference devices   √ 

18. Video Streaming devices   √ 

19. FTP Server   √ 

20. Voice Insulator  √ 

Source: (Data, 2024) 

 

From the description of the smart classroom-based learning devises 

aforementioned, there are two categories of devices available in smart classroom-based 

learning. The first is main devices that consist of at list 8 item, such as: smart control, 

digital OHP/document scanner, audio system customized, CCTV, projector 

interactive, integrated UPS, lighting system, and projector linked tablet. The second is 

the additional devices that consist of at list 12 item, such as: customized lecturing table 

for lecturer, customized lecturing table for students, pop-up desktop socket, and display 

signage, PC/laptop/tablet for students, video system with presentation switcher, video 

capturing tools, online presence, video conference devices, video streaming devices, 

FTP server, and voice insulator. Those devices are needed to support the smart 

classroom-based learning in higher education (Huang et al., 2019), particularly at 

PTKIS in Kopertais II West Java region. 

The present study is underpinned by 3 previous studies. The first previous study 

was conducted by Lathifatuddini et al., (2021) entitled “Smart Classroom Analysis on 

the Implementation of the Smart Campus of the Defense University of the Republic of 

Indonesia”. The findings of the study showed that there are efforts to improve the 

quality of the learning system at the Defense University (Unhan) through the 

implementation of Smart Classroom completed by digital tools, such as: Smart Screen 

and Smart Podium. In addition, each classroom is also completed by an Energy 

Management System (EMS) that functions to minimize wasted energy, and also 

equipped by Mini Studio and Defense Technology Lab. The second previous study 

was carried out by Farwati & Arifin, (2023) entitled, “Digital School Management 

through the Smart Classroom (SCR) Program”. The findings of the study showed that 

there is good achievement from the implementation of Smart Classroom at Al-Azhar 

Islamic Junior High School 37 Pekanbaru. The achievement is proven by the training 

of stakeholders and students to have proficient and creative skill in using IT. Thus, the 

implementation of Smart Classroom facilitates can ease and reduce risk occurred 

during the learning process. The last previous study was undertaken by Gunarto et al., 

(2023) entitled, “Smart Classroom-based Learning Management to Improve Learning 

Outcomes for High School Students”. The findings of the study showed that teachers 

who play a role in Smart Classroom-based learning gradually have good classroom 
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management and pedagogical skills. These skills are obtained from the habits of 

teachers in using various IT devices available in the Smart Classroom. Thus, the use of 

Smart Classroom run optimally by both teachers and students. 

Based on the three previous studies aforementioned, the first previous study is 

similar to the present study which focuses on the implementation of smart classroom-

based learning in higher education level to improve the quality of the learning system. 

Meanwhile the second and the third previous studies are dissimilar to the present study 

which focus on the implementation of smart classroom-based learning in Junior and 

Senior High School level to achieve better stakeholders’ and students’ achievements in 

using IT, and also to achieve better classroom management and pedagogical skills. 

Meanwhile the present study focuses on the implementation of smart classroom-based 

learning in Islamic private higher education particularly to identify what are the 

benefits, difficulties, and also solutions carried out by the students during joining the 

lecturing process through using smart classroom-based learning. The findings from 

those identifications towards what benefits, difficulties, and solutions carried out by the 

students become the novelty of the present study. 

In line with the background of the study, the researchers formulate 3 (three) 

research problems: (1) How much benefits do the students get from the implementation 

of smart classroom-based learning during the lecturing session? (2) What are the 

students’ difficulties during participating the lecturing session through the 

implementation of smart classroom-based learning? (3) How do the students overcome 

the difficulties during participating the lecturing session through the implementation of 

smart classroom-based learning? Referring to the three research problems 

aforementioned, the objectives of this study are: (1) To identify the benefits obtained by 

the students from the implementation of smart classroom-based learning during the 

lecturing session; (2) To identify the students’ difficulties during participating the 

lecturing session through the implementation of smart classroom-based learning; (3) To 

identify the students’ solutions to overcome the difficulties during participating the 

lecturing session through the implementation of smart classroom-based learning. 

Referring to the background of the study, the research problems, and the 

objectives of the study, then the researchers are interested in investigating further in 

line with the implementation of smart classroom-based learning at Islamic private 

religious higher education (PTKIS) in Kopertais II West Java region, particularly at 

STAI Putra Galuh Ciamis, West Java. Furthermore, the present study entitled, “Smart 

Classroom-based Learning: Difficulties & Challenges at Islamic Private Higher 

Education”. Furthermore, the researchers hope that this present study is going to be 

able to provide the current references for forthcoming researchers and the academic 

community in identifying the benefits, difficulties, and solutions in implementing the 

smart classroom-based learning at Islamic Private Higher Education under the 

Ministry of Religious Affairs of the Republic of Indonesia. 

  

 



Smart classroom-based learning … 

452 

 

METHOD 

The present study employs qualitative methodology under a case study. A case 

study is understood as a research approach used to generate an in-depth and multi-

faceted understanding of complex problems in real-life context. In another definition, a 

case study is a research design that is widely used in various disciplines, especially in 

the social sciences which has the main principle of exploring phenomenon in depth 

and in a natural context (Fraenkel et al., 2012; Hancock & Algozzine, 2006; Yin, 

2018). 

Referring to the type and source of the data, the present study employs qualitative 

data gathered from the interview. Meanwhile, the source of data are gathered from 24 

students at Islamic early childhood education study program, Islamic religious college 

Putra Galuh Ciamis, West Java. The 24 students are from second semester who consist 

of 12 students, and fourth semester who consist of 12 students. In addition, the data 

collection technique is carried out through interview. The interview is conducted both 

structured and unstructured interviews. 

Finally, the data analysis technique is carried out qualitatively through 

Triangulation technique. The technique consists of 4 (four) steps. Those are: (1) Data 

Collection, is the process to collect the data through interview; (2) Data Reduction, is 

the process to select and summarize the main parts of the data focused on the 

necessary and remove the unnecessary parts; (3) Display Data, is the process to present 

the data reduced into systematic reports; and (4) Drawing Conclusions, is the process 

to summarize the data written in the previous data display (Hambali et al., 2024; 

Hidayat et al., 2023; Mulyono et al., 2023). 

FINDINGS AND DISCUSSION 

After interviewing 24 respondents from 2 classes, i.e.: class A at second semester 

and class A at fourth semester, the data related to the use of smart classroom-based 

learning during lecturing session are transcribed into the written texts. Then, the data 

gathered from the interview regarding to the benefits of implementing smart classroom-

based learning for Islamic early childhood education study program students are 

presented in following table 2. 

Table 2. The benefits of implementing smart classroom-based learning 

Question 

The Criteria of Responses 

Very 

helpful 
Helpful Doubtful Unhelpful 

Very 

unhelpful 

Does the implementation 

of smart classroom-based 

learning provide benefits to 

help increasing your 

learning interest? 

19 

79,17% 

5 

20,83% 

0 0 0 

Is the implementation of 

smart classroom-based 

19 

79,17% 

4 

16,67% 

1 

4,16% 

0 0 
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learning useful for 

increasing your knowledge 

and skills in using 

technology? 

Is the implementation of 

smart classroom-based 

learning useful for 

increasing your critical 

thinking skills? 

15 

62,5% 

7 

29,17% 

2 

8,33% 

0 0 

Is the implementation of 

smart classroom-based 

learning useful for 

increasing your ability to 

find out solutions on 

difficulties you face? 

12 

50% 

10 

41,67 

2 

8,33% 

0 0 

Total 270,84% 108,34% 20,82% 0 0 

Average 67,71% 27,08% 5,20% 0 0 

Source: (Interview data, 2024) 

 

Based on the table 1 aforementioned, it can be understood that from the first 

question: Does the implementation of smart classroom-based learning provide benefits 

to help increasing your learning interest? There are 19 respondents or 79.17% answered 

that it is very useful, the remaining of 5 respondents or 20.83% answered that it is 

useful. Then for question number two: Is the implementation of smart classroom-based 

learning useful for increasing your knowledge and skills in using technology? There are 

19 respondents or 79.17% answered that it is very useful, then 4 respondents or 16.67% 

answered that it is useful, the remaining of 1 respondent or 4.16% answered that it is 

doubtful. 

Furthermore, the third question: Is the implementation of smart classroom-based 

learning useful for increasing your critical thinking skills? There are 15 respondents or 

62.5% answered that it is very useful, then 7 respondents or 29.17% answered that it is 

useful, and the remaining of 2 respondents or 8.33% answered that it is doubtful. 

Finally, the fourth question: Is the use of smart classroom-based learning useful for 

increasing your ability to find out solutions on difficulties you face? There are 12 

respondents or 50% answered that it is very useful, meanwhile 10 respondents or 

41.67% answered that it is useful, and the remaining of 2 respondents or 8.33% 

answered that it is doubtful. 

In addition, the researchers also conduct an interview regarding to the students’ 

difficulties during attending lecturing session through the implementation of smart 

classroom-based learning. The students’ difficulties are presented in the following table 

3. 
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Table 3. The students’ difficulties in implementing smart classroom-based learning 

Question 

The Criteria of Responses  

There are 

not 

laptops 

Cannot 

operate 

laptop and 

available 

digital tools 

Being 

afraid to 

use 

available 

digital 

tools 

The available 

laptop is not 

suitable with 

the 

specifications 

There are 

not 

difficulties 

What are your 

difficulties 

during 

attending 

lecturing 

session through 

the use of smart 

classroom-

based learning? 

3 

12,5% 

9 

37,5% 

1 

4,17% 

3 

12,5% 

8 

33,33% 

Source: (Interview data, 2024) 

 

Based on the table 2 aforementioned, it can be stated that from the question: 

What are your difficulties during attending lecturing session through the 

implementation of smart classroom-based learning? There are 3 respondents or 12.5% 

answered that there are not laptops, then 9 respondents or 37.5% answered that they 

cannot operate laptop and available digital tools. Further, 1 respondent or 4.17% 

answered that they are afraid to use available digital tools, while 3 respondents or 

12.5% answered that the available laptop is not suitable with the specifications needed 

in the smart classroom-based learning. Finally, the remaining 8 respondents or 33.33% 

answered that there are not difficulties. 

Furthermore, the researchers also conduct an interview regarding to the students’ 

solutions in attending lecturing session through the implementation of smart 

classroom-based learning. The solutions chosen and carried out by the students are 

presented in the following table 4. 

Table 4. The students’ solutions in implementing smart classroom-based learning 

Question 

The Criteria of Responses 

Asking 

for help 

to the IT 

staffs 

Asking for 

help to the 

lecturers 

Asking for 

help to the 

classmates 

Trying 

to find 

out own 

solution 

Keep 

silent 

How do you overcome 

the difficulties you 

face? 

10 

41,67% 

7 

29,17% 

4 

16,67% 

2 

8,33% 

1 

4,16% 

Source: (Interview data, 2024) 
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Based on the table 3 aforementioned, it can be asserted that from the question: 

How do you overcome the difficulties you face? There are 10 respondents or 41.67% 

answered that they ask for help to the IT staffs, then 7 respondents or 29.17% answered 

that they ask for help to the lecturers. In addition, there are 4 respondents or 16.67% 

answered that they ask for help to the classmates. Further, there are 2 respondents or 

8.33% answered that they try to find out own solution, finally the remaining of 1 

respondent or 4.16% answered to keep silent. 

After highlighting the findings of the study, in this discussion session, the 

researchers need to conclude the data found from the interview. In harmony with the 

data discussed in the results of the study, the data in table 1 state that the most of the 

students answered that the implementation of smart classroom-based learning is very 

useful. It is proven by the percentage of 67.71%. Furthermore, the data in table 2 assert 

that the most of the students answered that they cannot operate laptop and available 

digital tools. It is proven by the percentage of 37.5%. Finally, the data in table 3 show 

that the most solutions chosen by the students are asking for help to the IT staffs. It is 

proven by the percentage of 41.67%. 

After concluding the data based on the findings of the present study, in this 

section the researchers need to answer the 3 (three) research problems set forth in the 

introduction. The first research problem is, “How much benefits do the students get 

from the implementation of smart classroom-based learning during the lecturing 

session?” Based on the data gathered in the table 1, the researchers are able to answer 

that the use of smart classroom-based learning is very useful for the students during 

participating the lecturing process. The evidences are shown by the percentage of 

67.71%. Furthermore, the second research problem is: “What are the students’ 

difficulties during participating the lecturing session through the implementation of 

smart classroom-based learning?” Referring to the data gathered in the table 2, the 

researchers are able to answer that the most difficulties faced by the students during 

participating the lecturing process through the use of smart classroom-based learning at 

which they cannot operate laptop and available digital tools. The evidences are shown 

by the percentage of 37.5%. Finally, the last research problem is, “How do the students 

overcome the difficulties during participating the lecturing session through the 

implementation of smart classroom-based learning?” Based on the data gathered in the 

table 3, the researchers are able to answer that the most solutions chosen by the 

students are asking for help to the IT staffs. These evidences are shown by the 

percentage of 41.67%. 

The findings of the present study are in harmony with the findings of the second 

and third previous studies conducted by Farwati & Arifin (2023) and Gunarto et al., 

(2023) at which the use of smart classroom-based learning is able to help familiarize 

lecturers and students in operating technology at higher education level. Meanwhile, 

the findings of the present study are dissimilar to the first previous study conducted by 

Lathifatuddini et al., (2021) at which smart classroom is supported the existence of 

smart campus. In addition, there are other evidences found in the present study, those 

are: (1) the lecturer and the students are able to connect their smart phone to the digital 
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devices provide in the smart classroom-based learning, (2) the lecturer and the students 

are able to connect their laptop to the digital devices provide in the smart classroom-

based learning, (3) the lecturer and the students are able to conduct hybrid learning 

through the implementation of the smart classroom-based learning, (4) the lecturer and 

the students are able to operate digital software, such as install the required 

applications to connect to other available devices. These evidences become the novelty 

and originality of the present study. This novelty is also in line with the other studies 

carried out by (Cebrián et al., 2020; Cheng & Yang, 2023; Herniawati et al., 2024; 

Phoong et al., 2019; Zhang & Li, 2021; Zhao et al., 2022). 

CONCLUSION 

Based on the findings and discussion of the present study aforementioned, those 

can be concluded that the implementation of smart classroom-based learning at Islamic 

religious college Putra Galuh Ciamis is very useful for the students during participating 

the lecturing process. The evidence is shown by the percentage of 67.71%. In addition, 

the most difficulties faced by the students during participating the lecturing process 

through the implementation of smart classroom-based learning is they cannot operate 

laptop and available digital tools. The evidence is shown by the percentage of 37.5%. 

Finally, the most solutions chosen by the students are asking for help to the IT staffs. 

This evidence is shown by the percentage of 41.67%.  

In harmony with the conclusion of the study, the researchers suggest to the 

management of Islamic private higher education should provide training to lecturers in 

operating the digital devices available on the smart classroom-based learning platform, 

besides to recruit new IT staffs as the additional personnel to guide not only the 

students, but also the lectures who are still having difficulties in operating laptop and 

other digital devices available on the smart classroom-based learning. In addition, the 

researchers also suggest to the students to not to be shy to ask lecturers or IT staff when 

gaining difficulties in using smart classroom-based learning. Furthermore, the 

researchers also suggest to the lecturers in order to understand their students’ 

condition, so that if there are students who do not understand the use of smart 

classroom-based learning, the lecturers directly guide and give the best solution. 

In addition for forthcoming researchers, it is suggested to be able to use other 

variables of the research such the area of management, budgeting, evaluating, and 

quality assurance related to the use of smart classroom-based learning at the level of 

Islamic private higher education. Thus, the forthcoming research is going to have in-

depth evidences, have high quality, and be more comprehensive. 

ACKNOWLEDGMENTS 

We would like to thank you indeed to the leaders and the management of STAI 

Putra Galuh Ciamis and UIN Sunan Gunung Djati Bandung for the collaboration of 

these scientific activities. 

 



Yusuf Hidayat, Ani Herniawati, Mahmud, Mohamad Erihadiana 

457 

 

REFERENCES 

Al Akbar, H., Faturrahman, M. R., & Sidharta, S. (2023). Guidance in designing a 
smart campus: A systematic literature review. Procedia Computer Science, 227, 83–

91. https://doi.org/10.1016/j.procs.2023.10.505 
Bogart, W. Van De, & Wichadee, S. (2016). Students’ perceived effectiveness of 

educational technologies and motivation in smart classroom. TEM Journal, 5(4), 

566–574. https://doi.org/10.18421/TEM54-22 
Cahya, U. D. (2023). Innovation of pedagogy: Development of digital classroom to 

increasing student’s in foreign language profiency. International Journal of 

Pedagogy, 1(2), 71–81. https://doi.org/10.31849/ijp.v1i02.16392 

Cebrián, G., Palau, R., & Mogas, J. (2020). The smart classroom as a means to the 

development of ESD methodologies. Sustainability, 12(7), 1–18. 

https://doi.org/10.3390/su12073010 
Cheng, C. C., & Yang, Y. T. C. (2023). Impact of smart classrooms combined with 

student-centered pedagogies on rural students’ learning outcomes: Pedagogy and 
duration as moderator variables. Computers and Education, 207, 1–18. 

https://doi.org/10.1016/j.compedu.2023.104911 

Farwati, S., & Arifin, Z. (2023). Manajemen sekolah digital melalui program smart 
classroom (SCR). Munaddhomah: Jurnal Manajemen Pendidikan Islam, 4(3), 505–

515. https://doi.org/10.31538/munaddhomah.v4i3.374 
Firmin, M. W., & Genesi, D. J. (2013). History and implementation of classroom 

technology. Procedia - Social and Behavioral Sciences, 93, 1603–1617. 

https://doi.org/10.1016/j.sbspro.2013.10.089 

Fitri, A., & Hasanah, U. (2024). Smart campus development: Trends in building a 
digital-based academic culture in cyber learning environments. International 

Journal of Science, Technology & Management, 5(2), 349–357. 

https://doi.org/10.46729/ijstm.v5i2.1078 
Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How to Design and Evaluate 

Research in Education, Eight Edition. New York: The McGraw-Hill Companies, 

Inc. 

Gunarto, E., Hurriyah, H., & Rosidin, D. N. (2023). Manajemen pembelajaran 
berbasis smart classroom untuk meningkatkan hasil belajar siswa SMA. JIEM: 

Journal of Islamic Education Management, 7(1), 63–78. 

https://doi.org/10.24235/jiem.v7i1.13295 

Hambali, A., Herniawati, A., & Hidayat, Y. (2024). Scope of the Philosophy of 
Science: A Review of Philosophical Education. Journal Corner of Education, 

Linguistics, and Literature, 3(3), 231–240. https://doi.org/10.54012/jcell.v3i3.263 

Hancock, D. R., & Algozzine, B. (2006). Doing case study research: A practical guide for 

beginning researchers. New York: Teachers College Press, Columbia Univery. 

Herniawati, A., Hidayat, Y., Hasanah, A., & Arifin, B. S. (2024). The Qur’anic 
methods in instilling characters in a family: An educational perspective. 

International Journal Corner of Educational Research, 3(2), 87–94. 

https://doi.org/10.54012/ijcer.v3i2.309 

Hidayat, Y., Susanti, V., Muztahidah, D., Hajar, S., & Muslihat, A. S. (2023). Analisis 
penggunaan media big book dalam mengembangkan kemampuan berbahasa 

anak usia 3-4 tahun. Al-Urwatul Wutsqo: Jurnal Ilmu Keislaman Dan Pendidikan, 

4(2), 40–45. https://doi.org/10.1234/al-urwatul%20wutsqo.v4i2.75 

Huang, L.-S., Su, J.-Y., & Pao, T.-L. (2019). A context aware smart classroom 



Smart classroom-based learning … 

458 

 

architecture for smart campuses. Applied Sciences, 9(9), 1837. 

https://doi.org/10.3390/app9091837 

Kaur, A., Bhatia, M., & Stea, G. (2022). A Survey of smart classroom literature. 
Education Sciences, 12(2), 1–30. https://doi.org/10.3390/educsci12020086 

Lathifatuddini, Thamrin, S., & Susanto. (2021). Analisis smart classroom pada 
penerapan smart campus Universitas pertahanan republik Indonesia. Jurnal 

Manajemen Pertahanan, 7(2), 84–96. 

Li, K. C., & Wong, B. T.-M. (2021). Review of smart learning: Patterns and trends in 

research and practice. Australasian Journal of Educational Technology, 37(2), 189–

204. https://doi.org/10.14742/AJET.6617 
Mulyono, N., Herniawati, A., & Hidayat, Y. (2023). Bedtime Storytelling: A Method 

to Enhance Early Childhoods’ Language Development. Jurnal Pendidikan Anak 

Usia Dini Undiksha, 11(3), 61–69. https://doi.org/10.23887/paud .v10i3 

Naidu, V. R., Singh, B., Hasan, R., & Al Hadrami, G. (2017). Learning analytics for 
smart classrooms in higher education. IJAEDU- International E-Journal of Advances 

in Education, 3(8), 356–362. https://doi.org/10.18768/ijaedu.338514 

Pardo-Baldoví, M. I., Martín-Alonso, Á. S., & Peirats-Chacón, J. (2023). The smart 

classroom: Learning challenges in the digital ecosystem. Education Sciences, 13(7), 

662. https://doi.org/10.3390/educsci13070662 

Phoong, S. Y., Phoong, S. W., Moghavvemi, S., & Sulaiman, A. (2019). Effect of 
smart classroom on student achievement at higher education. Journal of 

Educational Technology Systems, 48(2), 291–304. 

https://doi.org/10.1177/0047239519870721 
Revathi, R., Faritha, B. J., Suganya, M., & Gladiss Merlin, N. R. (2020). IoT based 

cloud integrated smart classroom for smart and a sustainable campus. Procedia 

Computer Science, 172(2019), 77–81. https://doi.org/10.1016/j.procs.2020.05.012 

Tubella, A. A., Mora‑ Cantallops, M., & Nieves, J. C. (2024). How to teach 

responsible AI in higher education: Challenges and opportunities. Ethics and 

Information Technology, 26(3), 1–14. https://doi.org/10.1007/s10676-023-09733-7 

Wulandari, T., Tujantri, H., Prasetyo, O. D., & Saputra, N. W. (2022). Peningkatan 
literasi sains menggunakan metode problem based learning berbasis 

pembelajaran smart classroom pada mata kuliah ilmu alamiah dasar. Jurnal 

Muara Pendidikan, 7(2), 255–261. https://doi.org/10.52060/mp.v7i2.882 

Yin, R. K. (2018). Case study research and applications: Design and methods, sixth edition. 

London: SAGE Publications, Inc. 

Zhang, M., & Li, X. (2021). Design of Smart Classroom System Based on Internet of 
Things Technology and Smart Classroom. Mobile Information Systems, 2021(1), 1–

9. https://doi.org/10.1155/2021/5438878 
Zhao, M., Zhao, G., & Qu, M. (2022). College smart classroom attendance 

management system based on internet of things. Computational Intelligence and 

Neuroscience, 2022(1), 1–9. https://doi.org/10.1155/2022/4953721 

 

 
 
 


