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Abstract 
Oral and Dental Histology are disciplines where the morphological structure of cells and tissues are 
examined under the microscope and which knowledge promotes a better understanding of other 
disciplines, such as Physiology or Pathology. On the other hand, Information and Communication 
Technologies (ICTs) have proliferated to such a degree that they impact on virtually every aspect of 
our daily lives. Today, smartphones and tablets are the devices chosen by people for internet use. 
Furthermore, the popularity of Quick Response (QR) codes for encoding information has increased 
exponentially in step with the ICTs. There are more than 25 applications for Scanning QR codes using 
smartphones, iPods, and tablets because nowadays it is a common practice. 

Against this background, the goals of this work were: 

1 To develop an on-line set of photographs of oral and dental histological sections (atlas). 

2 To use QR codes for providing access to each picture.  

For these purposes, the following steps were done: 

1 Oral and dental histological slides were photographed at the microscopic level. These slides 
involved hard and soft palate, tongue, major salivary glands, and teeth sections using in the 
practical session. The photographed area was chosen according to the objectives of the 
practical course. 

2 Annotations, such as figure legends and other descriptive text, were added for helping the 
students during their autonomous learning.  

3 To upload the pictures to the blog. The oral and dental online atlas was established using 
Blogger.com. One page per picture was created, and an URL per image were got.  

4 To assign a QR code using a free and online QR code creator. 
5 To add the QR codes to the practical manual.  

Oral histology practices are presently ongoing, and it is possible to see the students working with their 
samples and scanning the QR code and comparing the information. Moreover, the Atlas with QR code 
access increases interactivity with the teacher, because they can ask their questions at any time, not 
only during the practical session. 
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1 INTRODUCTION  
Oral and Dental Histology are disciplines where the morphological structure of cells and tissues are 
examined under the microscope and which knowledge promotes a better understanding of other 
disciplines, such as Physiology or Pathology. The image is essential, and it is necessary the correct 
interpretation of these images (histological slides) and three-dimensional mental vision of how cells 
are organized to form the tissues and organs by the students. 

On the other hand, Information and Communication Technologies (ICTs) have proliferated to such a 
degree that they impact on virtually every aspect of our daily lives [1]. Our students are immersed in 
this technological world. For that reason, teachers are trying to innovate in their practical classes of 
histology by creating complementary material for the students that often means internet access [2]. 

Today, smartphones and tablets are devices chosen by people for internet use. These modern 
devices have several advantages, for instance, easy to handle and very intuitive to use, the portability, 
connectivity, and interaction with others [1]. Another use of them is scanning visual cues such as 
barcodes and Quick Response (QR) codes.  
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A QR code is a 2D barcode that provides easy access to information by smartphones and other 
devices. It is a registered trademark of DENSO WAVE INCORPORATED.  

The QR codes have six standard features [3]: 

1 High capacity encoding data: 

a) Different type of data, such as numeric and alphabetic characters, Kanji, Hiragana, 
Katakana, symbols, binary and control codes. 

b) Large capacity: up to 7.089 characters can be encoded. 

2 Small printout size: the same information can be encoded in a QR code one-tenth smaller than 
a barcode. 

3 Kanji and Kana capability: one full-width Kanji or Kana character is encoded in 13 bits, that 
represents more than 20% than other 2D symbologies. 

4 Dirt and damage resistant: the error correction capability depends on the amount of data to be 
corrected, but, in general, QR codes allow a maximum of 30% of damage without losing 
information. 

5 Readable from any direction in 360º: omnidirectionally readable, with position detection 
patterns, stable high-speed reading, circumventing the negative effects of background 
interference. 

6 Structured appending feature: QR codes can be divided into multiple data areas, allowing 
smaller printouts. 

The popularity of QR codes for encoding information has increased exponentially in step with the 
ICTs, due to they provide a bridge between the digital and the physical world. Applications of QR 
codes range from print advertisements, TV programs, transport, visa, passport information, articles, 
libraries, and so on. It is necessary an appropriate software installed on the device to read QR codes. 
There are more than 25 applications for Scanning QR codes using smartphones, iPods, and tablets 
because nowadays it is a common practice [4]. 

Against this background, the goals of this work were: 

1 To develop an on-line set of photographs of oral and dental histological sections (atlas). 

2 To use QR codes for providing access to each picture. 

2 METHODOLOGY 

2.1 To develop an on-line set of photographs of oral and dental histological 
sections (atlas) 

To address the first objective of this work, sections of hard and soft palate, tongue, major salivary 
glands, and teeth were photographed from the same glass slides viewed in laboratory sessions. 
Digital images were captured at different magnifications to highlight the microscopic structure 
according to the objectives of the practical course on the Leica SCN400 whole slide scanner.  

Each image contains short annotations, such as figure legends and other descriptive text, which are 
important for identification of slides and for helping the students during their autonomous learning. All 
annotations were done in Spanish and translated into English for the International group. 

The oral and dental online atlas was established using Blogger.com, a free tool for creating blogs. One 
page per picture was generated, and an URL per image were got. A final number of 80 pictures were 
uploaded.  

2.2 To use QR codes for providing access to each picture. 
The second objective required to create the QR code for each URL. For this purpose, the QR code 
extension was added to Chrome. In this work, we used the QR Code Generator (https://www.the-
qrcode-generator.com/) that permits to generate free QR codes in a few simple steps (fig. 1): 

1 Open the website. 

2 Select URL (circle) and write the URL in the box (arrow) (fig. 1A). 
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3 On the right side, click on Save (circle), that opens a new window (fig.1B). 

4 Write the name of the QR code (arrow), choose the format and save it (fig. 1B). 

 
Figure 1. How to create a QR code. 

A new QR code is generated and saved (fig. 2). 

 
Figure 2. An example of the QR code created. 

Finally, the QR codes were added to the laboratory manual. 

3 RESULTS 
The academic year 2016/17 is marking a change in the development of the oral histology laboratory 
because second-year students were given access to a complementary material (images from the 
slides). At the time of writing this paper, the last practical group is doing the practicals. 
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The atlas was completed for the whole chapters related to oral and dental histology within the subject 
Histology and Anatomical Pathology course.The atlas consists of image Web pages that are accessed 
via QR codes within the laboratory manual (fig. 3). A total of 40 pictures with their corresponding 
annotations where uploaded in each language (40 images in Spanish and 40 in English) (fig. 4).  

 
Figure 3. QR code (laboratory manual). 

A. English 

 

 

 

B. Spanish 

 

 

 

Figure 4. QR code and the display in a smartphone. A: English version, B: Spanish version. 

The atlas is utilized during the laboratory session as additional material. Most of the time, the students 
work autonomously and use the atlas for checking the correctly identifying histological structure 
observed in the laboratory. One general concern is the uncertainty and confidence of the students 
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when they are identifying slides, which causes low confidence and high frustration levels between the 
students [5]. The atlas with an easy access by QR codes improved the confidence of the students 
when they are recognizing histological structures. 

A cooperative work among students is observed, also, a higher interactivity with the teacher, mainly 
outside the laboratory. They use the access to the atlas in everywhere, which permits to review the 
slides and solves questions with the teacher. 

Upon completion of the laboratory sessions, we would like to do a satisfaction survey. According to 
our observations, the students find the atlas as a good tool, and the QR code access very convenient. 
The only disadvantage that they said us was that the QR code access runs out the phone battery real 
quick.  

4 CONCLUSIONS 
The conclusions of this work are: 

1 Incorporation of the QR code access to the atlas permits to see students working with their 
samples and scanning the QR code and comparing the information. 

2 The QR code access increases the interactivity with the teacher, because they can ask their 
questions at any time, not only during the practical session. 

3 Unlimited access to the atlas allows students to revise histological structures by themselves. 
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