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Executive Summary

With technological advances, we expect more from our environment, whether in our homes, during our professional day-to-day,  

or at our children’s schools and universities.  This can be both a benefit and a drawback, as sometimes expectations cannot  

be easily met.  

This white paper addresses the educational sector: how technology is revolutionizing the way our children learn, from K-12  

all the way to universities, and how the right infrastructure for the enabling educational technologies can make the difference 

towards a viable, simple and cost-effective environment, without sacrificing quality and performance. By deploying the right 

equipment and infrastructure, schools, colleges and universities can spearhead a true transformation of how our children learn 

and advance in the unique technological era we live now.

HDBaseT is the enabling technology for the right infrastructure in the education environment. 

Introduction

Collaborative learning and cooperative classroom: The latest buzzwords in the word of education. 

Although not new, the concept of learning in a group, and benefitting from each other’s insights, knowledge,  
and points-of-view, has gained considerable momentum in the past few years.  Part of it is the understanding that children  
and young people are inherently different from one another, and each learns differently. Instead of these differences becoming  
a drawback, the collaborative classroom can leverage these distinctions into something positive, resulting in a win-win situation 
for all of those involved. 

Another reason for the drive towards the collaborative classroom and environment is the availability and accessibility of 
technology as the main enabling factor.  Technology is the ultimate catalyst for collaborative classrooms. 

Technology has become a prevalent element in our lives: from the moment we wake up, and all the way until we call it a day.  
Willingly or not, we depend on technology in our personal lives, in our professional day-to-day, and in our interaction with family 
members, colleagues, contractors, service providers and more.  

Unlike previous generations, today’s youth does not know what it is to grow up ‘disconnected.’

From an early age, they are exposed to interactive games, educational computer programs, communication apps and more.   
Again, for the most part, most of this has been very beneficial.

In the last few years, technology has been migrating from the personal (“my tablet, my phone”) to the collaborative (sharing in the 
classroom).  By integrating technology in the learning experience (whether in kindergarten, college, or even in our professional 
lives), we maximize the potential for a more inclusive and total immersive experience. 
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The Collaborative Classroom

What does the collaborative classroom look like? 

There is not one model that defines the collaborative classroom.  If once a classroom was a traditionally-defined environment 

where students sat facing a teacher and board, today the reality is different.  Although there are still plenty of traditional 

classrooms around, the trend is towards breaking this mold in favor of a set-up that encourages discussion and interaction among 

students, and between students and teachers. 

Whether this set-up means clumping desks together, forming a circle of chairs, or using specially designed furniture,  

students benefit from the flexibility that a collaborative classroom brings.  Although at a basic level the physical set-up  

of the class is important, even more critical is how to enable increased collaboration within each group and among  

the different groups of students. 

And that’s where technology comes in.
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Fig. 1: The Collaborative Classroom

Technology in the classroom is not limited to the programs, apps and interactive interfaces that make the overall collaborative 

learning experience.  In fact, the infrastructure behind these learning tools is central for a successful collaborative learning 

experience.  Without the proper infrastructure, the technological and collaborative classroom is less likely to fulfill its potential. 
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Technological Needs of the Collaborative Classroom

Connectivity is a central element in the collaborative classroom.  Connecting different sources of information – whether  

the school’s servers, the teacher’s personal computer, or even the students’ tablets – to different displays, whether shared  

by all or not, defines the core of this classroom.  

Although the possibilities are virtually limitless in what needs to be included in such a classroom, there are some elements  

that should be included:

1. Displays: 
In a very basic level, electronic displays or interactive white boards have been replacing the white boards of old.  These 

displays are used for projection and for interactive activities.  In many cases, it makes sense to have multiple displays to cater 

to smaller groups than a full classroom. Eventually these can all be shared to the central displays for discussion.   Interactive 

white boards are usually connected to computers or servers, and allow teachers and students to write on the board with a 

pen, finger or other device, as well as to control the computer from the board.  Usually the interactivity is achieved through  

a USB connection. 

Fig. 2: Interactive Display
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2. Projectors:  
Short-throw projectors are particularly suited for a classroom set-up, as classrooms are usually small and there is not much 

room between the projector and the projection screen.  For bigger classrooms and auditoriums, the challenge resides on the 

distance between the projector and the source of content.

3. Hardwired outlets: 
Collaborative classrooms must be flexible, and must allow for the connection of different devices from different corners  

of the room, and supporting ultra-high-bandwidth applications.  Wireless connectivity is also necessary, but it is not the ideal 

infrastructure for a learning environment, where students and teachers usually do not have the time to wait for streaming 

content.  Depending on the number of devices connected to the wireless network, interactivity, latency and low bandwidth 

can become chronic problems, leading to reliability issues.

4. Computers and DVD players: 
Even though most teachers and students have their own devices, it can be useful to have a central server space where  

joint material is kept, which can then be used by different teachers at different times.  Also, by centrally locating computers  

and players, the classroom is not burdened by unnecessary extra equipment, and there is no need to multiply the number of 

such equipment per the number of classrooms.
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Fig. 3: Short-throw Projector

Fig. 4: Connectivity
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Ideally, collaborative classrooms are set-up in a way that they can be either opened up to make a large class,  

or broken down into smaller spaces.  The space must be ready to support both scenarios from an infrastructure perspective.   

And the classroom infrastructure must be ready and able to connect all the different elements, independent of how they  

are set-up at any determined time. 

The Technological Wish List of Collaborative Classrooms

A collaborative environment can be established even without any technology.  But technology enhances the nature of 

collaboration, making the whole learning experience more enjoyable to both students and teachers.   

From an infrastructure perspective, what should the ideal collaborative classroom provide? 

1. Standardized technology: 
Due to the nature of collaboration – several people connecting different devices, it is paramount to have an easy-to-use, 

standard infrastructure as the basis of any collaborative classroom.

2. Ubiquitous cable installation: 
Where should the screen be positioned?  Where can a student connect his or her computer? What happens when two small 

classrooms are connected to form a larger one?  Having several different connecting plugs around the classrooms brings the 

flexibility that is inherent to a collaborative classroom.  By using a simple cable, installation and maintenance become easy 

and problem-free. 

3. Future-proof technology:
It is almost always the case that the buildings will outlive any technology installed.  That is why a technology  

that is inherently built to be upgraded is crucial to guarantee a lower total cost-of-ownership.  

4. Simplicity: 
Neither teachers nor students are willing to handle an overly complicated system, no matter how technological  

they are.  The more plug-and-play the technology, the more successful it will be. 

5. Ultra-high-definition resolution: 
In the digital era of today, the high quality and image sharpness that comes with UHD resolution can enhance  

many subject matters (e.g., science).  

6. Feature-rich environment: 
Technology allows us to bring a full menu of features at our finger tips.  At the collaborative classroom,  

this is even more appreciated as each group of students and each teacher have different needs and goals to achieve. 
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Underlying Infrastructure: 
Enabling the Collaborative Classroom with HDBaseT

The underlying infrastructure is the one that better addresses the challenges that come 

with the collaborative classroom. The Collaborative Classroom Wish List defines  

the necessary components of such a solution.

The technology that optimally addresses all these items is HDBaseT.  

HDBaseT is the standard for digital connectivity. HDBaseT brings a rich feature  

set, increased reach, and better performance than existing solutions.  

The cornerstone of the technology is 5Play, the converged delivery of uncompressed 

ultra-high-definition digital video and audio, Ethernet, control signals, USB 2.0,  

and up to 100W of power through a single, 100m/328ft Cat6 cable. 

HDBaseT is the ideal solution for the collaborative classroom: 

 

1. Standard:  
HDBaseT is being adopted by the IEEE as a standard for digital connectivity. It has been embedded in products  
in the market today, from simple extenders, to matrixes, displays, and projectors. 

2. Cabling:  
HDBaseT is transmitted through a simple LAN cable, for up to 100m/328ft.  These cables are easily handled,  
and can be field-terminated, which simplifies the installation.  They are also less expensive than HDMI cables,  
which also do not support long distances.  

3. Future-proof: 
Because of the ease of use and low cost of LAN cables, several extra drops of cable can be installed to future-proof 
the classroom for future device connectivity. In addition, HDBaseT extenders allow equipment that do not have  
embedded HDBaseT to connect to the overall network, providing a seamless experience to teachers and students.

4. Plug & Play: 
HDBaseT is a simple technology that enables any device to be connected to the infrastructure.

5. Ultra-high-definition:  
HDBaseT enables transmission of 4K content, without any latency or compression, which guarantees the best  
user experience for students and teachers.  

Fig. 5: The Collaborative Classroom Wish List
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6. Feature-rich: 

The 5Play feature set brings audio & video, Ethernet, controls, USB and power over one single cable.   This is particularly 

helpful in a classroom, where students and teachers will be sharing diverse content (from a local source, or from the 

Internet), and where the computers – even if not local – can be controlled remotely with HDBaseT.  Power outlets are not 

necessarily everywhere in a classroom, and HDBaseT ability to power devices for up to 100W is a major advantage.  

Bi-directional USB functionality is a major feature of HDBaseT in a collaborative classroom setting.  By being able to transmit USB 

signals for up to 100m/328ft, HDBaseT enables interactivity and further sharing of content, even if the student’s or the teacher’s 

device is far from the front of the class or auditorium.   USB enables the usage of keyboard and mouse functionality, touch screen 

capability, video sharing and more. 

In addition, HDBaseT enables daisy-chaining – the ability to connect several displays to one another, without having to connect 
each to the source.  Each display can be placed up to 100m/328 from each other, and receive content with no latency or impact  
on performance. This is particularly cost-effective for digital signage in the school environment.

© Copyright by HDBaseT Alliance, 2016 All rights reserved  
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HDBaseT 5Play Feature Set

Audio & Video

HDBaseT delivers up to ultra-high-definition (4K) uncompressed video and supports all HDMI 2.0 features, including EPG, 

CEC, EDID and HDCP. The unique video coding scheme of HDBaseT ensures the highest video quality at zero latency. 

HDBaseT audio supports all standard formats, including Dolby Digital, DTS, Dolby TrueHD and DTS-HD-Master Audio.

USB 2.0  Integration

Integration of USB 2.0 in the HDBaseT standard means intrinsic support for keyboard, mouse, touch screen capability, mass 

storage device, smartcard, and bidirectional video/image over USB. 

100BaseT Ethernet 

HDBaseT supports 100Mb Ethernet capabilities, enabling screens, televisions, hi-fi equipment, computers and other 

consumer electronics devices to communicate with each other and access stored multimedia content, including video, 

pictures and music. 

Various control signals 

HDBaseT delivers different types of control signals for different purposes, from Consumer Electronic Controls (CEC) to 

Recommended Standard (RS)-232, USB and infrared (IR), which operate remote equipment allowing a system to be easily 

controlled and monitored, while maintaining the flexibility demanded in installations.

Power

HDBaseT provides up to 100W over the same LAN cable, through Power-over-HDBaseT (PoH), a standard based on Power-

over-Ethernet (PoE), and compliant with UL safety regulations.  Sending power over the same cable gives the option to 

forego plugging devices into the outlet for power, allowing greater mobility and flexibility of installation. 

Fig. 7: HDBaseT 5Play Feature Set
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Use Cases: HDBaseT in the Classroom

1. Projectors

Projectors are ubiquitous in most classrooms, from K-12 to colleges and universities.  They provide teachers and instructors 

with increased flexibility.  With HDBaseT, the projector can be connected to a series of sources: the school’s computer, the 

teacher’s computer, the students’ computers and/or tablets, or any information source through a USB connection.  Distance 

between the projector and the sources – always a concern when projectors are involved – is less of an issue with HDBaseT, 

as it allows connections of up to 100m (328ft) over a simple LAN cable. 

In a smaller classroom (K-12), regular projectors can be cumbersome and projection of a reasonable size image may be 

difficult.  Short-throw and ultra-short-throw projectors are small units that are placed relatively close to the display area, 

and allow for a nice size picture in such small spaces. Short-throw refers to the distance from the projector to the display, 

vis-à-vis the screen size.  In larger classrooms and auditoriums, big projectors are preferable.

Because HDBaseT also supports interactivity through the transmission of bidirectional USB signals, the learning process can 

become even richer and more interesting.  It also allows students to share their information with others in the classroom. 

Most projectors in the market today have embedded HDBaseT interfaces.
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2. Digital Signage

HDBaseT can facilitate communication across school campuses, daisy-chaining displays up to 100m (328ft) apart,  

for up to eight hops.  

HDBaseT’s digital signage is more efficient as it allows the information to be centralized in the school servers,  

while easily distributed across campus, with no latency or delay, and without harming performance.

Fig. 9: Digital Signage Daisy-chaining 
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Conclusion

Technology – apps, software, equipment – steered a true revolution in the educational sector.  However, just as important as  

the technology itself is the enabling infrastructure behind it, as complexity, high-costs and performance trade-offs would negate  

the inherent benefits. 

HDBaseT is the ultimate infrastructure for the educational sector, as it allows for the distribution of ultra-high-definition audio 

& video, Ethernet, controls, USB and up to 100W of power over a single LAN cable, for long distances.  HDBaseT simplifies the 

deployment of the latest collaborative classroom tools, without unnecessary complexity or inferior performance.  
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Fig.10: A Collaborative Classroom Enabled by HDBaseT

3. Collaborative Applications

Collaborative learning experiences involve several sources distributed among groups of students and/or teachers,  

which eventually must be shared with other groups.  With HDBaseT, it is easy to select which source is being shared  

to which display.

In fact, with HDBaseT, it is possible for a group of students to share with another group, and eventually with the whole  

class and/or auditorium, depending on what is expected or desired.  HDBaseT provides increased flexibility without adding 

on complexity to the basic educational classroom.
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HDBaseT brings:

• Unparalleled Quality: 
With ultra-high-definition video, including 3D, students can enjoy the brightest, highest quality image today.

• Interactivity: 
HDBaseT supports USB 2.0, which enables no-latency interactivity even over long distances (up to 100m/328ft). 
Interactivity is a key aspect for the collaborative classroom. 

• Simple cabling: 
By allowing transmission over simple category cable, HDBaseT streamlines deployment, as LAN cables are simpler  
to install and can be field-terminated, saving money both on cables and labor.

• Long distances: 
HDBaseT is the only technology that allows uncompressed, no-latency transmission for up to 100m (328ft) between 
sources and displays, or in between daisy-chained displays, over one single LAN cable. 

• No-outlet dependency: 
Because HDBaseT allows for the transmission of up to 100W of power, locations of power outlets ceases to be a concern  
for smaller screens and displays, which can be easily powered by the HDBaseT link.

• Ultimate standardization: 

 
HDBaseT is being adopted by the IEEE (Institute of Electrical and Electronics Engineers), one of the premier 
standardization organizations in the world. It has been adopted by hundreds of equipment manufacturers, and 
deployed in thousands of products, facilitating interoperability among different brands.

• Feature convergence: 
HDBaseT’s 5Play feature set – video & audio, Ethernet, controls, USB and power – is unparalleled, bringing more over  
one single cable. 

The education revolution has just started.  With HDBaseT, there is no stopping it. 
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