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Abstract: Educational learning spaces range from traditional 4 
learning platforms and virtual reality settings. These learning spaces can be structured to facilitate 5 
a wide range of teaching and learning methods, including collaborative learning, project6 
learning, and exper7 
in higher education, focusing on the shift from traditional classrooms to alternative spaces. We 8 
discuss the benefits and challenges associated with these new learning spaces, a9 
educators, policymakers, and researchers. Firstly, we explore the limitations of traditional learning 10 
environments and highlight the need for creative alternatives to meet evolving demands. Secon11 
ly, we investigate different learning contex12 
forms, and virtual aids. We address the difficulties posed by these modalities, such as reduced i13 
terpersonal interactions and the need for instructional and technological support. Lastly, we e14 
phasize the differences between conventional and modern learning spaces, emphasizing how i15 
novative environments can enhance higher education quality. We discuss the potential benefits of 16 
these spaces, such as increased student engagement, cooperation, and creativi17 
the role of technology in shaping learning spaces and its impact on pedagogy.18 
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1. Introduction23 

Contemporary higher education utilizes diverse learning spaces, such as traditional 24 
classrooms, online platforms, and virtual reality settings. These spaces enab25 
teaching and learning approaches, including collaboration, projects, and experiential 26 
learning. Physical spaces27 
and outdoor areas, along with virtual spaces28 
rencing platforms, support different learning styles.29 

The design and utilization of educational learning environments may have a su30 
stantial influence on student engagement and motivation.31 
to enhance the quality of 32 
flexible learning experience adjusted to each student needs. The adoption of learning 33 
platforms can enhance communication and create a more interactive experience for st34 
dents. The above issue35 
search papers have been published regarding learning spaces in higher education.36 

 37 

1.1. Background of Learning Spaces in Higher Education38 

P. Temple & Fillippakou,39 
accommodate evolving pedagogical practices in a diverse mass education system. They 40 
identified the 41 
and various 42 
policy, practice, and further empirical research on learning space design.43 
Temple’s work44 
search in higher education. 45 
campus design, community development, specialized space requirements, and techno46 
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Educational learning spaces range from traditional classrooms and lecture halls to online 
learning platforms and virtual reality settings. These learning spaces can be structured to facilitate 
a wide range of teaching and learning methods, including collaborative learning, project
learning, and experiential learning. In this paper, we examine cutting
in higher education, focusing on the shift from traditional classrooms to alternative spaces. We 
discuss the benefits and challenges associated with these new learning spaces, a
educators, policymakers, and researchers. Firstly, we explore the limitations of traditional learning 
environments and highlight the need for creative alternatives to meet evolving demands. Secon
ly, we investigate different learning contexts, including hybrid and remote learning, online pla
forms, and virtual aids. We address the difficulties posed by these modalities, such as reduced i
terpersonal interactions and the need for instructional and technological support. Lastly, we e

he differences between conventional and modern learning spaces, emphasizing how i
novative environments can enhance higher education quality. We discuss the potential benefits of 
these spaces, such as increased student engagement, cooperation, and creativi
the role of technology in shaping learning spaces and its impact on pedagogy.
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1. Introduction 
Contemporary higher education utilizes diverse learning spaces, such as traditional 

classrooms, online platforms, and virtual reality settings. These spaces enab
teaching and learning approaches, including collaboration, projects, and experiential 
learning. Physical spaces, such as flexible classrooms, technology
and outdoor areas, along with virtual spaces, including online forums and
rencing platforms, support different learning styles. 

he design and utilization of educational learning environments may have a su
stantial influence on student engagement and motivation. Technology has the potential 
to enhance the quality of education. It has the benefit to create a more personalized and 
flexible learning experience adjusted to each student needs. The adoption of learning 
platforms can enhance communication and create a more interactive experience for st
dents. The above issues have attracted researchers’ attention and, thus, numerous r
search papers have been published regarding learning spaces in higher education.

Background of Learning Spaces in Higher Education 
P. Temple & Fillippakou, in [1], examined learning space design in higher education to 
accommodate evolving pedagogical practices in a diverse mass education system. They 

the relevant literature and suggested considering designs from other sectors 
various countries to inform future criteria for design. Th

policy, practice, and further empirical research on learning space design.
work [2] explores the impact of space design on teaching, learning, and r

search in higher education. His literature review covers various perspectives, including 
campus design, community development, specialized space requirements, and techno
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classrooms and lecture halls to online 
learning platforms and virtual reality settings. These learning spaces can be structured to facilitate 
a wide range of teaching and learning methods, including collaborative learning, project-based 

iential learning. In this paper, we examine cutting-edge learning environments 
in higher education, focusing on the shift from traditional classrooms to alternative spaces. We 
discuss the benefits and challenges associated with these new learning spaces, aiming to inform 
educators, policymakers, and researchers. Firstly, we explore the limitations of traditional learning 
environments and highlight the need for creative alternatives to meet evolving demands. Second-

ts, including hybrid and remote learning, online plat-
forms, and virtual aids. We address the difficulties posed by these modalities, such as reduced in-
terpersonal interactions and the need for instructional and technological support. Lastly, we em-

he differences between conventional and modern learning spaces, emphasizing how in-
novative environments can enhance higher education quality. We discuss the potential benefits of 
these spaces, such as increased student engagement, cooperation, and creativity. We also examine 
the role of technology in shaping learning spaces and its impact on pedagogy. 

rt Review; Online Learning Plat-
19 in Higher Education; Challenges in 

Contemporary higher education utilizes diverse learning spaces, such as traditional 
classrooms, online platforms, and virtual reality settings. These spaces enable various 
teaching and learning approaches, including collaboration, projects, and experiential 

flexible classrooms, technology-rich environments, 
online forums and video confe-

he design and utilization of educational learning environments may have a sub-
Technology has the potential 

education. It has the benefit to create a more personalized and 
flexible learning experience adjusted to each student needs. The adoption of learning 
platforms can enhance communication and create a more interactive experience for stu-

s have attracted researchers’ attention and, thus, numerous re-
search papers have been published regarding learning spaces in higher education. 

learning space design in higher education to 
accommodate evolving pedagogical practices in a diverse mass education system. They 

suggested considering designs from other sectors 
. Their study aimed to inform 

policy, practice, and further empirical research on learning space design. 
explores the impact of space design on teaching, learning, and re-

literature review covers various perspectives, including 
campus design, community development, specialized space requirements, and technol-
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ogy's influence on space utilization. The review underscores the importance of space 47 
considerations in higher education and highlights the need for further research on their 48 
relevance with institutional effectiveness. 49 
Furthermore, Ward et al. [3] developed a practical framework for knowledge transfer in-50 
terventions. Through case studies, they identified five components of the knowledge 51 
transfer process and three types of information transmission processes. The resulting 52 
framework highlights the interconnected nature of these components and supports si-53 
multaneous and repeated occurrences throughout the knowledge transfer process. 54 
Following an alternative approach, Finkelstein et al. [4] proposed a teaching and learn-55 
ing space design approach based on research-informed pedagogical principles. This ap-56 
proach, implemented at Mc Gill University, translates these principles into classroom 57 
design features, promoting a cohesive and effective learning environment. The practical 58 
and conceptual impacts of implementing these principles have positively influenced the 59 
campus. 60 
Byers et al. [5] conducted a systematic review on the impact of learning environments on 61 
student learning outcomes in primary and secondary schooling. Their review identified 62 
a focus on literacy and numeracy domains in assessments, with limited evaluation of 63 
spatial layout impacts on 21st-century learning domains. Nevertheless, the study found 64 
a positive correlation between learning environments and improved academic achieve-65 
ment. According to the authors, further longitudinal evaluation is needed to understand 66 
the broader effects on student outcomes. 67 
During and after the Covid-19 crisis, existential questions have arisen throughout higher 68 
education. Eringfeld [6] examines the utopian and dystopian imaginaries that have 69 
emerged in response to the Covid-19 crisis in higher education. Through a podcast series 70 
and research interviews at Cambridge University, the study reveals significant concerns 71 
among students and academics regarding the shift to online learning. The loss of embo-72 
died and communal educational experiences is a common fear, emphasizing the impor-73 
tance of maintaining face-to-face interactions and a sense of community in higher educa-74 
tion. 75 
The pandemic has highlighted the advantages of online education in terms of accessibili-76 
ty and participation. Eringfeld [6] proposes a blended approach to post-pandemic edu-77 
cation that combines virtual and face-to-face teaching, addressing diverse student needs 78 
while maintaining a sense of embodiment and community. It is essential to consider the 79 
aspirations and concerns of students and academics in shaping the future of higher edu-80 
cation. 81 

 82 

1.2. Importance of Investigating Learning Spaces and Technologies 83 

Researchers are studying the design and use of spaces in higher education, focusing on 84 
teaching, learning, and research outcomes. Literature highlights various factors for eva-85 
luating higher education spaces, including campus design, university community sup-86 
port, specialty space requirements, and the impact of technology on space utilization. 87 
Empirical evidence indicates that different learning environments can greatly influence 88 
student learning outcomes. However, further research is required to explore how specif-89 
ic spatial layouts relate to 21st-century learning domains, including creativity, critical 90 
thinking, communication, collaboration, and problem-solving. 91 
Further research is needed to explore the design and utilization of learning environ-92 
ments that effectively support emerging pedagogies like project-based and collaborative 93 
learning. It is crucial to improve and evaluate existing knowledge transfer frameworks 94 
and identify effective ways to assess the impact of different learning environment types 95 
on student academic achievement. Learning space design in higher education can be in-96 
formed by examining designs from other educational sectors. Ultimately, these findings 97 
have the potential to shape the future design and use of learning spaces, supporting di-98 
verse students in a large-scale higher education system. 99 
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The aim of this paper is to present a review of the state-of-the-art learning spaces in edu-100 
cation. Opportunities and challenges will be discussed associated with the new types of 101 
learning spaces and technologies in higher education. In the first section, the traditional 102 
learning spaces and the reasons why there is a growing interest in modern learning 103 
spaces in education are analyzed. The second section investigates the constraints and 104 
limits of learning spaces ranging from traditional to hybrid and distant learning envi-105 
ronments. In the third section, we discuss how the traditional and modern learning 106 
spaces can improve the quality of future higher education. 107 

 108 

1. Research Methodology 109 
In this study, a mixed scoping and narrative review was conducted to investigate 110 

cutting-edge learning environments in higher education [7]. The scoping review allowed 111 
for a comprehensive mapping of the existing literature on learning space design and its 112 
influence on student engagement and learning outcomes. By identifying key concepts 113 
and topics, the goal was to gain a broad understanding of the research landscape and 114 
highlight the most relevant aspects in the field. 115 

The review focused on six major topics considered crucial in higher education. The 116 
impact of physical learning spaces, the effectiveness of different learning space designs, 117 
the role of technology, classroom layout and seating arrangements, virtual and aug-118 
mented reality, online learning platforms, inclusivity, sustainability, and the impact of 119 
the COVID-19 pandemic on learning spaces were among the topics covered. 120 

To ensure rigor and comprehensiveness, specific research questions were defined, 121 
and relevant search keywords like Learning Spaces, Higher Education, Interactive 122 
Learning, Traditional Learning Spaces, Hybrid Learning, Phycological Learning Factors 123 
and parameters, several databases, including scholarly publications, conference proceed-124 
ings, and relevant academic websites, were searched. To capture the most current devel-125 
opments in the subject, search was mainly focused on publications published within the 126 
last decade. 127 

A final set of research papers was chosen for comprehensive analysis after evaluat-128 
ing the original pool of publications based on their relevance and quality. Each work 129 
was critically assessed, and pertinent information about the research aim, methods, find-130 
ings, and implications was retrieved and consolidated. 131 

In the subsequent narrative review, the analysis and synthesis of findings from the 132 
selected research papers revealed several significant discoveries, shedding light on vari-133 
ous aspects of learning space design in higher education [8]. Notably, the impact of 134 
physical learning spaces on student engagement and learning outcomes was consistently 135 
highlighted. Classroom design, furniture arrangement, lighting, and acoustics were 136 
identified as key factors influencing student enthusiasm and productivity. 137 

Additionally, numerous learning space designs have been found to encourage in-138 
teractive and collaborative learning experiences, such as flexible classrooms, collabora-139 
tive spaces, and technology-rich environments. These designs encourage student-140 
centered methods, which foster higher engagement and active participation. 141 

Furthermore, technological integration, such as integrating virtual and augmented 142 
reality into conventional learning spaces, has emerged as a potential technique to creat-143 
ing immersive learning environments. These tools increase student engagement, stimu-144 
late critical thinking, and allow for experiential learning. 145 

In addition, the review emphasized the growing relevance of online learning plat-146 
forms and hybrid learning models, particularly considering the COVID-19 pandemic. 147 
These platforms have enabled distant learning and offered students with freedom, but 148 
issues such as connectivity, technological assistance, and social contact must be ad-149 
dressed. 150 

Likewise, this study stresses the need for inclusive learning environments that ac-151 
commodate students' various needs. Accessibility, ergonomic design, and considering 152 
various learning styles emerged as critical aspects in increasing inclusion. 153 
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Finally, it was found that sustainability and environmental factors in learning space d154 
sign are becoming more prominent. Creating environmentally friendly and energy155 
efficient environments adds not only to sustainability goals, 156 
conducive learning environment.157 
 158 
 159 

160 

161 
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 163 
The findings of this systematic literature review give significant insights into current 164 
trends and breakthroughs in hig165 
be used to guide the next sections of this article, in which we will address the potential 166 
and problems connected with new forms of learning spaces and technology, as well as 167 
how conventional and mod168 
higher education.169 
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2. Growing interest in modern learning spaces in higher education171 

Learning or educational spaces are the main pilar of educational philosophy in 172 
which teachers interact with the 173 
traced back to ancient Greece when there was no official higher education institution. I174 
stead, students surrounded their lecturers during educational discussions, resulting in a 175 
rhetorical instructional s176 
students were arranged in an irregular layout to make the most of the available space.177 

During the medieval period, the concept of a structured learning environment b178 
gan with the adoption of org179 
ranged in two rows facing each other, resembling the layout used during religious c180 
remonies. As education evolved, larger and more dedicated spaces were required, lea181 
ing to the development of spatial 182 
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Figure 1. Systematic Literature Review Process

The findings of this systematic literature review give significant insights into current 
trends and breakthroughs in higher education learning space design. These findings will 
be used to guide the next sections of this article, in which we will address the potential 
and problems connected with new forms of learning spaces and technology, as well as 
how conventional and modern learning spaces might improve the quality of future 
higher education. 

Growing interest in modern learning spaces in higher education
Learning or educational spaces are the main pilar of educational philosophy in 

which teachers interact with the learners. The evolution of classroom design can be 
traced back to ancient Greece when there was no official higher education institution. I
stead, students surrounded their lecturers during educational discussions, resulting in a 
rhetorical instructional style. There was no clear classroom boundary, and teachers and 
students were arranged in an irregular layout to make the most of the available space.

During the medieval period, the concept of a structured learning environment b
gan with the adoption of organized desks in cathedral schools. These desks were a
ranged in two rows facing each other, resembling the layout used during religious c
remonies. As education evolved, larger and more dedicated spaces were required, lea
ing to the development of spatial patterns in medieval universities 
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remonies. As education evolved, larger and more dedicated spaces were required, lead-
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In a time when paper and books were scarce, the primary purpose of lectures was 183 
to transmit knowledge directly from the instructor through oral discourse. The term "lec-184 
ture" emerged from the Latin word "lectus," which referred to the act of delivering in-185 
structional information on a specific subject. 186 

With the advent of the industrial age, the expansion of education from an exclusive 187 
domain to a mass phenomenon led to the growth of classrooms. Universities responded 188 
to the increasing demand for enrollment by constructing larger and taller buildings. 189 
These classrooms were designed with efficiency and production in mind, reflecting the 190 
principles of "Scientific Management" that emphasized efficiency in all aspects of [7]. 191 

 192 

2.1. Need for Creative Alternatives in Education 193 

Classroom design dates to the 1800s, when formal education began to grow and become 194 
more accessible to the public. Originally, classrooms were arranged with rows of desks 195 
facing a teacher's desk or blackboard in the front of the room. This design was intended 196 
to encourage students' focus and discipline. 197 
Educational reformers began to advocate for more student-centered learning environ-198 
ments in the early 1900s. This resulted in the 1960s and 1970s introduction of the "open 199 
classroom" idea, which stressed collaborative learning and flexibility in classroom de-200 
sign. To foster student participation and creativity, open classrooms had adjustable di-201 
viders, soft seating, and flexible learning areas.  202 
Weinstein's [8] analysis of school physical environments emphasizes the critical impor-203 
tance of educational design in providing a suitable learning environment. Classroom 204 
and school building design can have a significant impact on student performance and at-205 
tainment. One critical component is proper illumination, which can influence mood, 206 
productivity, and behavior. High-quality acoustics are also essential, as poor acoustics 207 
can cause distractions and impede learning. The proper temperature is also important, 208 
as severe temperatures can have a negative impact on student performance. Another es-209 
sential component is air quality, as poor air quality can cause health concerns and dimi-210 
nish student participation. The use of proper colors and furniture design can also help to 211 
create a relaxing and cheerful environment, which can improve student mood and learn-212 
ing. Designers can help enhance student progress and achievement by taking these ele-213 
ments into account in educational design. 214 
By the 1980s and 1990s, educational reformers were emphasizing the integration of tech-215 
nology into classroom design. Learning environments were outfitted with projectors, 216 
smartboards, and other interactive technologies, as well as computer laboratories and 217 
multimedia centers. The "21st century classroom," which focused on building environ-218 
ments that were flexible to diverse learning styles and accommodated a variety of edu-219 
cational activities, rose to prominence in the early 2000s. 220 
Orr's research in 1993 [9] underlines the necessity of evaluating not only what is taught 221 
in the classroom, but also how the classroom is designed and built. He contends that the 222 
physical environment of the classroom can influence learning by influencing how stu-223 
dents and teachers interact with one another and with the subject matter being taught. A 224 
classroom with fixed seating and desks facing the front of the room, for example, may 225 
foster a more hierarchical dynamic between the teacher and students, with the teacher at 226 
the center of attention and the students playing a more passive role. A classroom with 227 
mobile furniture and areas for small group collaboration, on the other hand, may en-228 
courage a more egalitarian approach to learning, with students and teachers cooperating 229 
as partners in the learning process. Orr's concept of the "hidden curriculum" suggests 230 
that classroom design can have a significant impact on the values and attitudes that stu-231 
dents learn in addition to the explicit content of the curriculum. By paying attention to 232 
the physical environment of the classroom and considering how it may influence the 233 
learning experience, educators and designers can create spaces that support and enhance 234 
the educational goals of the institution. 235 
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 236 

3.2 Emerging Learning Spaces and Technologies  237 

Carmean and Haefner [10] examine the role of course management systems (CMS) in es-238 
tablishing successful learning environments. They argue that CMS should be viewed as 239 
more than just tools for maintaining and transmitting course content, but as essential 240 
components of the learning process. The authors stress the importance of CMS in facili-241 
tating communication and collaboration among students as well as between students 242 
and professors. They also emphasize the value of personalization, stating that CMS 243 
should be developed to support a variety of learning styles and preferences.  244 
North Carolina State University (NCSU) constructed one of the most notable instances of 245 
modern classroom design. SCALE-UP (Student-Centered Active Learning Environment 246 
for Undergraduate Programs) was created to establish student-centered, collaborative 247 
learning environments that included technology to facilitate active learning [11]. The 248 
classrooms are set up with round tables, each with its own computer, and whiteboards 249 
around the periphery. Students engage in small groups to complete hands-on activities 250 
that encourage critical thinking and problem-solving abilities. The technology facilitates 251 
group cooperation by allowing students to share and receive feedback on their work 252 
with the class. The SCALE-UP project's success has led to its acceptance in colleges 253 
across the United States and beyond the world. 254 
Likewise, the TEAL approach (Technology-Enabled Active Learning) is a teaching and 255 
learning strategy that integrates technology, active learning methodologies, and colla-256 
borative cooperation to improve the educational experience [12]. While TEAL was first 257 
established at the Massachusetts Institute of Technology (MIT) for physics teaching, its 258 
ideas and tactics may be applied to a variety of fields in higher education. Some key 259 
components of TEAL are Technology Integration, Active Learning, Collaborative Learn-260 
ing and Physical Environment. The benefits of TEAL in higher education are: Improved 261 
Learning Outcomes, Enhanced Student Engagement, Collaboration and Communication 262 
Skills, Adaptability to Diverse Learners and Preparation for Real-World Challenges. 263 
The University of Minnesota has built two experimental Active Learning Classrooms 264 
(ALC) based on slightly altered versions of the SCALE-UP and TEAL methodologies. 265 
Classrooms are intended to promote active, collaborative, and technologically enhanced 266 
learning. Round tables with seating for nine students and two teachers are provided in 267 
the classes. Tables have whiteboards, power outlets, and network connections. To in-268 
volve students in active learning, teachers can employ several technological tools such as 269 
interactive projectors, document cameras, and wireless microphones. The classrooms are 270 
meant to be adaptable and quickly modified to accommodate a variety of activities. Ac-271 
cording to the survey of Alexander et al. [13] students in ALCs were more engaged in 272 
their learning and were more likely to participate in class discussions and activities. Fa-273 
culty members also reported feeling more connected to their students and facilitating 274 
more engaged learning experiences. However, the report identified some challenges 275 
with ALCs, such as technical issues with classroom technology and difficulties manag-276 
ing large groups of students in a more open and collaborative environment. Overall, the 277 
study advised the institution to continue investing in ALCs as a means of improving 278 
student engagement and learning outcomes, while simultaneously addressing the con-279 
straints and limits of this strategy.   280 
Shortly after, McGill University initiated the Teaching and Learning facilities Working 281 
Group (TLSWG) project to meet the campus's demand for new and innovative teaching 282 
and learning facilities. In 2009, two active learning classrooms were built as part of this 283 
initiative. These classrooms were built with mobile furniture, whiteboards, and projec-284 
tion systems to encourage cooperation, discussion, and group work. The classrooms 285 
were also outfitted with technology that enabled simple material exchange and partici-286 
pation in online discussions. With the addition of more active learning classrooms and 287 
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other creative learning spaces around campus, the TLSWG project has continued to 288 
adapt and expand.  289 
In 2010, the University of Iowa launched the Transform, Interact, Learn, and Engage 290 
(TILE) initiative, with the goal of creating flexible and technology-rich active learning 291 
classrooms. TILE was influenced by the SCALE-UP and TEAL models and was created 292 
to give students greater chances for collaborative learning and involvement with course 293 
material. The classrooms are outfitted with modular furniture, various screens, and ad-294 
justable layouts to accommodate a wide range of teaching and learning activities. The 295 
TILE project has received excellent comments from both students and teachers on its in-296 
fluence on student engagement and learning outcomes. Thus, Van Horne et al. [14] con-297 
ducted research at the University of Iowa to evaluate the impact of TILE classrooms. Ac-298 
cording to the study, students in TILE classrooms exhibited better levels of engagement, 299 
interaction, and cooperation than students in conventional classrooms. Students in TILE 300 
classrooms also performed better academically, as shown by higher test scores and 301 
grades. The authors conclude that TILE classrooms improve teaching and learning in 302 
higher education.  303 
As technology advances, video conferencing has become a more common tool in higher 304 
education. It allows students and professors to connect in real-time, regardless of loca-305 
tion, and has the potential to create more participatory and engaging learning expe-306 
riences. One of the primary benefits of video conferencing is that it allows for remote 307 
learning, which has grown increasingly important in recent years. Students who are un-308 
able to attend classes in person can still engage and learn alongside their peers. Fur-309 
thermore, it can save time and money spent on commuting or traveling, which may in-310 
spire more people to seek higher education. 311 
In [15] the author explores the application of videoconferencing technology in education. 312 
The article focuses on the "Global Classroom" program, which attempts to improve 313 
communication and collaboration among students and instructors from many nations 314 
and cultures. The article includes an overview of videoconferencing's technical features, 315 
as well as the pedagogical benefits and problems of employing this technology in the 316 
classroom. The author contends that videoconferencing can improve student engage-317 
ment and learning results by allowing contact and cooperation among students from 318 
various backgrounds and providing access to expert information and resources from 319 
across the world.  320 
The use of a Technology Boot Camp to provide professional development for faculty to 321 
support active learning environments for students has been discussed by Munger et al. 322 
[16]. The Technology Boot Camp was created to meet the demands of academics with 323 
varied degrees of technology competence and was implemented at a mid-sized institu-324 
tion in the United States [16]. Hands-on seminars, online tutorials, and individual meet-325 
ings with instructional designers were all part of the curriculum. A series of seminars 326 
and training sessions on leveraging technology to improve teaching and learning were 327 
held. Faculty development, according to the authors, is critical for the effective deploy-328 
ment of technology-enhanced active learning settings. According to the authors, the 329 
Technology Boot Camp was a success in terms of providing teachers with the skills and 330 
knowledge needed to build active learning environments employing technology. They 331 
also discovered that the program enhanced teacher cooperation and the usage of tech-332 
nology in the classroom.  333 
Various studies have emphasized the positive impact of blended synchronous delivery 334 
modes on student learning outcomes and overall experience. One of the most cited bene-335 
fits is the increased flexibility and sense of freedom allowing students to participate in 336 
real-time discussions and activities regardless of their physical location.  337 
A literature study of mixed synchronous delivery formats in graduate programs was 338 
undertaken by Lakhal et al. [17]. They discovered that mixed synchronous learning is 339 
growing popularity since it combines the benefits of both face-to-face and online learn-340 
ing settings. According to the authors, research on mixed synchronous learning has fo-341 
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cused on three areas: technology, pedagogy, and student satisfaction. They concluded 342 
that mixed synchronous learning could improve student engagement, learning results, 343 
and satisfaction in graduate programs. The authors also presented a case study of how 344 
the Université Laval's Master Teacher Program adopted mixed synchronous learning.  345 
Despite the promising findings regarding increased freedom, social connections, and 346 
perceived control in synchronous hybrid learning environments there is a lack of consis-347 
tency in the definition and operationalization of synchronous hybrid learning. Raes et al. 348 
[18] conducted a systematic literature review on synchronous hybrid learning and iden-349 
tified gaps in current research. They also emphasized the need for more research on the 350 
influence of synchronous hybrid learning on student learning outcomes, as well as the 351 
instructor's role in enabling the learning experience. Furthermore, the authors empha-352 
sized the necessity for additional study on the usefulness of various technology tools 353 
employed in synchronous hybrid learning. 354 
 355 

3.3 COVID-19 Era in Higher Education 356 

Shamir-Inbal & Blau's [19] latest research delves into the experiences of Israeli K-12 in-357 
structors who were abruptly pulled into emergency remote teaching during the COVID-358 
19 outbreak. They focused on how instructors handled the transition to virtual learning 359 
settings that were augmented by computing technology. While many teachers found the 360 
transition difficult at first, those who got training and assistance in the use of compu-361 
ting-enhanced virtual learning environments were better prepared to fulfill the demands 362 
of emergency remote teaching. Their research also emphasizes the significance of teacher 363 
agency and creativity in adjusting to new technology and instructional techniques. 364 
Emergency remote teaching during the pandemic may have had a lasting impact on how 365 
we approach and use technology in education. 366 
 367 

3.4 Augmented and Virtual Reality in Higher Education 368 

The COVID-19 epidemic increased interest in hybrid AR-VR (Augmented Reality-369 
Virtual Reality) learning in higher education by underlining the limitations of traditional 370 
online learning and emphasizing the need for new and compelling alternatives. 371 
Through smart devices, augmented reality (AR) represents superimposing instructional 372 
text and other content onto the real world to give students engaging and interactive 373 
learning opportunities. As opposed to this, VR surrounds users in a thorough digital 374 
world, giving them a wholly immersive and all-encompassing experience that closely 375 
resembles reality. Students may engage with the virtual world as if they were there in a 376 
VR environment. Virtual reality in education offers a variety of other advantages in ad-377 
dition to immersive learning opportunities. It could spark students' imagination and 378 
creative juices, encouraging them to pursue novel academic pursuits. Additionally, both 379 
AR and VR have shown to be useful tools for aiding students who have trouble under-380 
standing difficult academic subjects. For instance, using augmented reality (AR), geome-381 
try students may modify forms, spin them to see them from various angles, and even 382 
look inside three-dimensional geometric structures. The benefits of virtual reality in 383 
education go beyond academics to include the development of cultural competency, 384 
which is an essential ability in our globally linked and interconnected world. Virtual re-385 
ality (VR) is an effective educational technology that has several advantages for both 386 
teachers and students. 387 
Specifically, in [20] the authors present the Cognitive Affective Model of Immersive 388 
Learning (CAMIL), with the goal of offering a theoretical framework grounded on re-389 
search for comprehending learning in immersive settings. Based on earlier empirical 390 
work in learning with immersive technology, CAMIL specifies some of the most signifi-391 
cant factors that impact an immersive learning experience. Experiential learning as an 392 
educational setting in virtual reality. Furthermore, Kwon [21] looked at whether direct 393 
interactions with virtual environments and objects, which have grown in popularity re-394 
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cently, could feel more authentic than indirect interactions offered by existing VR sys-395 
tems like gamepads or joysticks. Simulation-Based Training is studied in [22], where the 396 
nuclear business has tried to take advantage of the same digital and educational revolu-397 
tion to prepare their staff for risky situations. Researchers conducted a pilot study to as-398 
sess the VR training scenario created for the target audience and the acceptability of VR 399 
technology in general for this type of training.  400 
Another relevant field regards enhancing understanding by offering students interactive 401 
and visual representations through virtual reality (VR) aids, focusing on understanding 402 
difficult and abstract ideas. Students might, for instance, study the human body in 3D in 403 
biology class, carefully examining the organs and systems. They can envision complex 404 
concepts in physics, such as gravitational forces or atomic structures, which makes 405 
learning more concrete and natural. Andersson et al. [23] introduced Hamlin, a system 406 
for scientific teaching that uses augmented reality (AR) to identify unseen physical 407 
forces in the natural world. It gathers and analyzes unprocessed data in 3D space and 408 
presents spatial renderings of them. Students may watch the concepts their teacher is 409 
discussing in real-time on their cellphones using the Hamlin mobile app. Hamlin offers a 410 
variety of methods to see physics data since it is a visualization tool and not just a sensor 411 
box. This article describes the implementation of the prototype for sound visualizations 412 
and how teachers and students may switch between different wave and frequency rep-413 
resentations to connect the ideas and enhance student understanding. 414 
Concluding, our analysis shows that numerous factors such as students’ placement in 415 
the classroom, classroom color, air quality, temperature, and the availability of technical 416 
equipment (e.g., projectors, tablets, laptops) may influence student motivation in learn-417 
ing. 418 
In addition, we highlight the advent of hybrid learning and the presence of Augmented 419 
and Virtual Reality in learning spaces, which has grown in prominence throughout the 420 
epidemic. Students can engage in classroom activities without physically being present 421 
in the classroom. Students who find it difficult to attend classes on campus may benefit 422 
from this sort of learning environment. Therefore, the growth of learning spaces and the 423 
rise of new learning technologies have altered how students’ study and connect with 424 
their teachers, allowing for greater flexibility and accessibility. 425 

3. Challenges and limitations in learning spaces over the years 426 

In this section, we will look at the challenges and constraints that learning envi-427 
ronments in higher education have encountered over time. The first subsection discusses 428 
the issues that traditional educational spaces have faced. It has been observed that stu-429 
dents' seating is a significant aspect that can contribute to a variety of concerns such as 430 
discomfort, a bad mood, and inattention. Furthermore, the second subsection will ex-431 
amine the limits of hybrid and distant learning, such as a lack of personal connection 432 
and involvement, difficulties measuring students' knowledge, and technological con-433 
cerns that may interrupt the learning process. These constraints were compounded by 434 
the COVID-19 epidemic, which forced many universities to quickly move to remote and 435 
hybrid learning, highlighting the need for more effective and sustainable online teaching 436 
and learning practices. 437 

4.1 Constraints and challenges of traditional learning spaces 438 

Students in traditional classes are often expected to listen and take notes while the lec-439 
turer teaches. This method of teaching might result in low student engagement and little 440 
contact between students and teachers. Students may not be completely interested in the 441 
topic and may struggle to apply what they learn in real-life circumstances. Oblinger [24] 442 
highlights in his study report that traditional learning rooms are generally stiff and in-443 
flexible, with set seating configurations and limited choices for rearrangement. This can 444 
limit teachers' ability to design activities that need diverse seating arrangements or 445 
equipment setups. It was also mentioned that traditional learning environments may not 446 
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Challenges of Traditional Learning Spaces 

Another challenge is the lack of privacy and personal space, which can be difficult for 
certain students. Learners with impairments, for example, or those who require special 
accommodations, may demand private rooms for tasks such as medical procedures or 
quiet study. These places, however, are frequently lacking in traditional learning envi-
ronments, making it difficult for these students to fully participate in class or connect 
with the topic. Furthermore, students who require physical adjustments, such as bigger 
desks or wheelchair accessibility, may find it difficult to navigate traditional learning 
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rooms that were not constructed with these requirements in consideration. Overall, a 482 
lack of privacy and personal space in traditional learning environments can pose sub-483 
stantial challenges for students with special needs, potentially restricting their capacity 484 
to succeed in the classroom. 485 
Student seating in learning environments is critical to establishing a healthy learning en-486 
vironment. A badly planned seating arrangement can cause a variety of problems, in-487 
cluding pain, lack of engagement, and distraction, all of which can have a detrimental 488 
influence on the learning process. For instance, pain caused by poor sitting can induce 489 
physical distractions, which can impair a student's ability to focus on the content being 490 
taught. Students may, for example, have back discomfort or headaches, resulting in a 491 
lack of attention and potentially a diminished capacity to study. This is especially true 492 
for students who must sit in one place for long periods of time. Students may not inte-493 
ract much in classes where students are seated in straight rows facing the teacher since 494 
the attention is mostly on the instructor. Students may be more interested, participate 495 
more in conversations, and feel more engaged in the topic being taught if the seating is 496 
organized in a way that allows for easy interaction, such as in small groups. If students 497 
are seated too far away from the teacher, they may feel awkward asking questions or 498 
participating in class discussions. On the other hand, if students are seated too near to 499 
the teacher, they may feel intimidated or uncomfortable, leading to a lack of participa-500 
tion. While planning student seating, the needs of students with disabilities or physical 501 
limitations should be considered. Students in wheelchairs, for example, may require 502 
specific seating arrangements, such as a lower desk or an open area to move around. 503 
Failure to accommodate the requirements of all students in chair design can result in ex-504 
clusion, discomfort, and unfairness. 505 
Park and Choi  [9] conducted an analysis of the effect of seating arrangements on stu-506 
dents' learning experiences. They observed that typical classroom seating arrangements 507 
were predominantly lecture-style, with rows of desks facing the front of the classroom. 508 
This approach frequently resulted in a passive learning environment, with students' at-509 
tention focused on the lecturer rather than on each other or the content being taught. 510 
Furthermore, students near the rear of the classroom were shown to be less interested 511 
and less inclined to participate in class discussions, resulting in a lack of involvement 512 
and enthusiasm. In contrast, active learning classrooms frequently use a collaborative 513 
learning method, with students seated in groups facing each other to stimulate interac-514 
tion and conversation. This seating configuration encourages active involvement, group 515 
work, and the exchange of ideas. According to research, students in active learning 516 
classes are more interested, motivated, and likely to remember the material they have 517 
learned. Furthermore, Park and Choi's research discovered that classroom physical de-518 
sign, such as lighting, air quality, and temperature, influences students' learning expe-519 
riences. Poor lighting, unpleasant temperatures, and poor air quality can all contribute 520 
to negative moods and a lack of attention, impairing students' ability to learn and en-521 
gage successfully. 522 
 523 

4.2. Constraints and Challenges of Hybrid Learning Spaces 524 

Numerous research works on classroom instruction shows the difficulties that might oc-525 
cur in typical classroom. These difficulties are hard to understand until both students 526 
and teachers see them firsthand. Education includes not just the subjects that students 527 
must study, but also their perception of and reactions to environmental changes. The 528 
classroom design set includes a collection of resources, tools, and learning spaces that 529 
are employed to facilitate the teaching and learning process. Additionally, the epistemic 530 
design encompasses the specific activities or tasks that learners are expected to under-531 
take. Lastly, the social structure pertains to how learners are grouped and the construc-532 
tion of communities or networks within the learning environment. 533 



Trends High. Educ. 2023, 2, FOR PEER REVIEW 12 
 

 

Hybrid courses, which blend face-to-face and online learning, are becoming increasingly 534 
popular, there is a need for study on the factors that impact students' happiness and en-535 
gagement in such courses. The importance of technology and social design, as well as in-536 
structor experience, are particularly crucial to explore. According to [27] students show a 537 
preference for courses designed in a hybrid format only if they have prior experience 538 
with it and are comfortable with the established design. The success of technology in 539 
hybrid classes was closely linked to the teacher's ability to utilize the technology effec-540 
tively and encourage discussions. The study discovered that technical challenges were 541 
frequently related to the amount of expertise and competence of the instructor, which 542 
had a direct influence on student satisfaction and involvement. These findings highlight 543 
the necessity of teacher preparation and support for technology use in hybrid class-544 
rooms to provide students with a pleasant learning experience. 545 
Learning activities are significantly impacted by their setting as well as the resources 546 
and artifacts accessible. However, in the situation of synchronous hybrid learning, when 547 
lessons are held both in a regular school environment and in the homes of students, the 548 
set design might vary greatly. This makes it difficult for teachers and students to con-549 
struct learning activities. According to [27], the uniformity of the learning design in syn-550 
chronous hybrid learning challenges the design of student activities even more. They 551 
discovered that technological constraints and limits in the software utilized for syn-552 
chronous course delivery have no effect on students' involvement or motivation to par-553 
ticipate in open discussions. However, the authors found that when compared to the 554 
more robust conversations in traditional classes, the discussions in online virtual syn-555 
chronous classrooms tended to be less vibrant. They explained this by pointing to the 556 
limitations of the prevailing technology. It's interesting that students' desire to partici-557 
pate in class discussions and debates did not rise, as expected, because of the software's 558 
complexity. These results show that synchronous hybrid learning settings require in-559 
structors and students to specifically design compelling learning activities that encour-560 
age active participation and insightful debates despite technological limitations. 561 
Although technological limitations may not have a measurable impact on student satis-562 
faction, a lack of relevant affordance is reported to have a negative impact on communi-563 
cation in situations where the educator, for example, utilizes breakout rooms on a video 564 
conference platform and the text messaging system restricts the number of characters 565 
that may be communicated. According to [28] studies conducted in the past regarding 566 
hybrid learning have highlighted the impact of the absence of audio and visual indica-567 
tors, which are typically present in traditional Face-to-Face learning environments, on 568 
the quality of education that students receive. 569 
Students frequently feel forgotten or neglected when the teacher pays attention to either 570 
the physically present students or the distant students. Sequencing, pace, and repeated 571 
aspects operate differently in each modality. Several studies have been conducted on 572 
students' behaviors in synchronous hybrid earning settings, especially from the students' 573 
perspective.  574 
Yang et al. [29] conducted a large quantitative study in which the behaviors of 41,781 575 
Chinese dentistry students were recorded from February to May 2020. The researchers 576 
gathered information on a variety of elements of student behavior, such as online learn-577 
ing engagement, attendance, and interaction with learning resources. They looked at 578 
how these behaviors altered before and after the COVID-19 epidemic and the move to 579 
remote learning. The study's findings indicated substantial changes in student habits 580 
during the epidemic. Student participation in online debates and activities has expanded 581 
dramatically, as has their time spent on virtual platforms. Attendance rates improved as 582 
well, indicating a greater dedication to virtual learning. 583 
The authors discovered that the availability and accessibility of technology, as well as in-584 
ternet connectivity, had an important effect in students' involvement and participation. 585 
Students who had better access to resources and technology were more likely to partici-586 
pate actively in online learning activities. The study also addressed the problems and 587 
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constraints that students encountered when transitioning to remote learning. Student 588 
complaints included connection issues, a lack of human engagement, and a lack of 589 
hands-on practical instruction. These difficulties emphasized the need for novel tactics 590 
and support mechanisms to enable effective teaching and learning in a distant environ-591 
ment. 592 
Organizational challenges are frequently tied to the physical environment, such as archi-593 
tecture (e.g., small and inadequate classrooms), or they might be related to logistics and 594 
digital connection. One major issue with synchronous hybrid learning is that teachers 595 
find it difficult to use all the digital resources at the same time. They must concentrate on 596 
the students while simultaneously considering how to employ technology to assist them 597 
to study. This may be quite exhausting for instructors, who may feel as if they are zoom-598 
ing in and out or are becoming bored of all the intellectual work they must complete. 599 
According to [30], students' voices are not given enough importance in hybrid learning 600 
when teachers are overwhelmed by time pressure and the demands of teaching in mul-601 
tiple places at once. Teachers and students perceive hybrid learning spaces differently, 602 
and research shows that agreement on norms and rules is crucial for learning outcomes. 603 
When only some students attend class via online platform, others may feel socially dis-604 
connected and isolated from classmates and teachers. This can lead to a critical conse-605 
quence of hybrid learning, where professors may forget about students attending via on-606 
line platform if they are not using it themselves. 607 
Teachers' failure to divide their attention evenly between in-person and online students, 608 
according to [31], prompted them to argue that it could be better for all students to at-609 
tend online. However, Zydney et al. [32] provided a possible solution to this problem in 610 
comparative research. If the group size is small enough, hybrid instructional approaches 611 
can be successful, with experienced instructors facilitating both audiences. The key fac-612 
tor here is experience, which is mentioned in several articles. The debate on the feasibili-613 
ty of hybrid learning spaces often overlooks the potential of including support staff, al-614 
locating time for teacher training, and allowing them to practice carefully selected peda-615 
gogical approaches collectively in different physical and digital settings, as noted by 616 
[32]. 617 
The integration of hybrid learning spaces poses a potential obstacle to achieving a satis-618 
factory work-life balance for both students and teachers. Family commitments can im-619 
pede their active participation in educational activities. One of the most significant chal-620 
lenges is the difficulty in establishing clear boundaries between personal and academic 621 
time, as interruptions from family members may disrupt the learning process. Addition-622 
ally, the hybrid model necessitates a significant adjustment in the way teachers allocate 623 
time for course design and planning. 624 
 625 
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student seating patterns have all been proved to have an impact on the learning expe-660 
rience. These investigations discovered that when students are put in situations that en-661 
courage such interactions, they are more motivated to engage with their classmates and 662 
develop innovative ideas. This contrasts with typical learning environments, where co-663 
operation and creativity may be constrained. 664 

Our investigation also includes an emphasis on the influence of the COVID-19 epi-665 
demic on higher education. As universities quickly shifted to remote learning to main-666 
tain educational continuity, numerous online learning platforms and hybrid learning 667 
systems were launched. These technological developments have proven to be advanta-668 
geous, especially for students with mobility issues or who live in rural places. These 669 
students may now participate in lessons as if they were physically there in the class-670 
room. 671 

It is crucial to highlight, however, that this quick change to remote and hybrid 672 
learning has not been without its obstacles. One significant disadvantage is the possible 673 
lack of interpersonal communication that happens in conventional learning environ-674 
ments. Inadequate instructional and technological assistance may also impede learning 675 
for some students. These aspects emphasize the importance of continual upgrades and 676 
assistance to provide a smooth and successful learning experience in these altered learn-677 
ing settings. 678 

Finally, the investigation of innovative learning environments in higher education 679 
has opened new avenues for improving student motivation, cooperation, and creativity. 680 
Scale-up and Teal projects have produced useful insights on the significance of things 681 
like student seating arrangements and the overall learning environment. While technical 682 
advancements have improved remote and hybrid learning, issues relating to interper-683 
sonal communication and assistance must be addressed to guarantee that all students 684 
have the most effective educational experience possible. Also there has been an increase 685 
in interest in studying innovative learning environments in higher education in recent 686 
years. This involves using technology such as Virtual Reality (VR) and Augmented Real-687 
ity (AR). Virtual reality (VR) provides immersive experiences that allow students to ex-688 
plore virtual simulations, whilst augmented reality (AR) overlays digital information 689 
over the actual environment. These tools could increase student engagement and com-690 
prehension. However, incorporating VR and AR into higher education is fraught with 691 
difficulties. The cost of required equipment and training might be prohibitively expen-692 
sive, and technological challenges can develop in remote or hybrid learning contexts. For 693 
successful deployment, dependable technical assistance and continuing training are es-694 
sential. Despite these limitations, the integration of VR and AR has the potential to im-695 
prove student motivation and learning results.  696 

Higher education institutions may build dynamic and engaging environments that 697 
fulfill the increasing demands of students in the current period by continuing to invest 698 
in the creation of learning spaces and leveraging technology breakthroughs. 699 

 700 
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