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Lesson Plane Table No. 1 

Subject: DIGITAL TEACHING IN BIOLOGY SUBJECT – ROȘIORII DE VEDE, ROMANIA 

Authors: Teachers: Adriana Pîrvan, Florinel Bișag, Cătălina Ștefan, Iancu Maria-Magdalena, 
Oprea Angelica 
Students: Mieilă Eduard, Cocioran Ștefan, Pîrvu Daniel, Bîntescu Robert, Desculțu 
Cristian, Stoica Andreea, Crăcănău Andrei, Ciucă Ștefan, Brabete Mădălin, Cristea 
Răzvan Ionuț, Gheorghe Ilie Lucian, Barbu Emanuel David 
 
 

  Date: 25/04/2018 
Estimated time: 50 minutes + 50 minutes   
    
Summary:  

Objectives 

(Specify skills 

information that will be 

taught) 

Activity/ Information 

Teacher Guide/ Student guide 

Materials 

Needed 

(Other resources 

- web, book...) 

Assessment 

Methods 

(steps to check 

for student 

understanding) 

Time 

Where? 

* acquiring knowledge 
about bone system 
 
 
 
 
 
* making quizzes on 
various areas of  interest  
 
 
 
 
* acquiring knowledge 
of Biology by playing 
 
 
 
 * acquiring knowledge 
about nervous system 
 
* acquiring knowledge 
about human body by 
playing 
 
 
Know Concepts or 

Keywords : 

Motivation Activities  

- Do you want to know more 
about the bone system? 

  

The biology application called 
Anatomy Learning - 3D Atlas for 
Android gives you all the 
answers!  
 

-  Do you want to test your 

knowledge or test the 

knowledge of your colleagues? 

 

Create your own quiz with 

Kahoot!  

 

- Do you want to learn biology 
in a funny way? 

 
Use BioMan Biology and 
biology will no longer look 
boring to you! 
 
- If you want to learn by 

yourself at its own pace in an 

- Phone 
- Worksheet 
- PC 
- Internet 
- Video-projector 
 

 

- Resolve Quiz 
 

- Making the 
quiz and 
testing it  

 

- Solve Quizzes 
 

- Solve tests 
 

 

 

 

 

 

 

 

In Classroom 

15 minutes+ 

 

 

 

 

 

 

 

20 minutes+ 
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- knowledge of Biology 

at high school;  

 - computer skills; 

 

attractive way about nervous 
system, you can use The 
Nervous System – Android 
App!   
 

- If you want to learn more 
about the human body in a 
funny way, by playing,  White 
Cell Game is the solution!  

 

15 minutes+ 

 

 

 

 

10 minutes+ 

 

 

 

 

 

40 minutes 

 

 

 

Description of the activity 1: 

Introduction To understand how the human body works, it requires a 3D graphic representation of it. For this 
we can use the biology application called Anatomy Learning - 3D Atlas for Android 

Main activity Presentation of the bone system. 

Lesson Guide 
(Step by step) 

- presentation of the bone system, muscle system, internal organs etc.; 
- information about the anatomy of the human skeleton in a model in third dimension (3D) highly 

detailed; 
- make quizzes and resolve its; 

Exercises (2 or 
3 levels of 
difficulty)   

- manipulating the model, zoom, rotate, move the camera  
- displaying the natural pattern or divisions  
- getting information on the location and descriptions of bones such as the skull, femur, jaw, 

scapula, humerus, sternum, pelvis, tibia, vertebrae, etc. 
Conclusion and 
Evaluation 

Students are interested and fascinated to see in 3D what they have learned at the course and 
make a virtual tour in the human body. 
They check their knowledge with the quizzes they make with this application. 

Notes: The biology application called Anatomy Learning - 3D Atlas for Android is made by a high school 
from Bucharest in partnership with our High School. It can be downloaded from: 
https://play.google.com/store/apps/details?id=com.AnatomyLearning.Anatomy3DViewer3 

Description of the activity 2: 

Introduction For those biologists and apps for Android, a useful tool in verifying knowledge is quizzes. So, we 
can use Kahoot! platform. 

Main activity Interactive solving of quizzes 

Lesson Guide 
(Step by step) 

- students and teachers create their own account on the platform, on their devices; 
- the quiz is projected on the wall with the help of the video projector; 
- this contained 30 biology questions with 30 seconds of response time; 
- everyone tries to give the right answers; 

https://play.google.com/store/apps/details?id=com.AnatomyLearning.Anatomy3DViewer3
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- who obtained the best score is the winner 

Exercises (2 or 
3 levels of 
difficulty)   

- the quiz contained biology questions, vegetal, animal and human biology;  
- the questions have different levels of difficulty; 
- there are of general culture and funny questions 

Conclusion and 
Evaluation 

The atmosphere is exciting and students are determined to find the right answers. 
After each question, the correct answer is displayed and the score for each participant is updated 
in real time. 

Notes: The Kahoot! platform can be accessed using https://kahoot.com/  to create a quiz or 
https://kahoot.it/  to play a quiz using a game PIN. Also, the Kahoot! App  is available on Apple 
App Store or Google Play. 
Kahoot was designed for social learning, with learners gathered around a common screen such as 
an interactive whiteboard, projector or a computer monitor. The game design is such that the 
players are required to frequently look up from their devices. 

Description of the activity 3: 

Introduction You can learn about cells, ecology, genetics, physiology and much more in a funny way with 
BioMan Biology! 

Main activity Solve quizzes 

Lesson Guide 
(Step by step) 

- creating an account on the site; 
- trying learning games; 
- viewing virtual labs; 
- solving quizzes 

Exercises (2 or 
3 levels of 
difficulty)   

- playing fun computer games; 
- solve quizzes 

Conclusion and 
Evaluation 

Students learn new things of Biology in virtual labs and by playing. They check their knowledge by 
solving quizzes. 

Notes: BioMan Biology is the fun place to learn Biology: https://www.biomanbio.com 

Description of the activity 4: 

Introduction The Nervous System – Android App  offers the possibility of learning by yourself at its own pace in 
an attractive way. 

Main activity Learning new things about the nervous system and to assess the accumulated knowledge. 

Lesson Guide 
(Step by step) 

- installing tools used from Notes; 
- overview of the nervous system along with photos, videos  
- solve the quizzes 

Exercises (2 or 
3 levels of 
difficulty)   

- learn new things with interactive lessons; 
- solve the quizzes and the final test 

Conclusion and 
Evaluation 

The app is easy to use and understand and it allows its users to learn new things, no matter 
where they are thanks to its portable nature.  
The Nervous System also features a final test used to determine the user’s knowledge and 
create a leader board with the users with the highest scores, thus allowing everyone to see 
where they stack up against everyone else. 

Notes: Overview of tools used: 
- Node.js - https://nodejs.org/en/  
- Apache Cordova (+Adobe Phonegap) https://cordova.apache.org/    (https://phonegap.com/) 
- Visual Studio Code  (VSCode) - https://code.visualstudio.com/  
- Android SDK (+Java JDK) - https://developer.android.com/studio/   
- Image editor – Adobe Photoshop/Gimp/Paint  

Description of the activity 5: 

Introduction Knowing the human body through the game in a funny way, by playing,  White Cell Game 

Main activity Treasure hunt 

Lesson Guide 
(Step by step) 

- playing with a white cell flowing through the whole body, to destroy all the enemies - viruses; 
- decipher the message received at the end of the game and start looking for the treasure 
-  

https://kahoot.com/
https://kahoot.it/
https://www.biomanbio.com/
https://nodejs.org/en/
https://cordova.apache.org/
https://phonegap.com/
https://code.visualstudio.com/
https://developer.android.com/studio/
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Exercises (2 or 
3 levels of 
difficulty)   

- as each team finishes playing the game White Cell, gets a coded message and starts looking for 
the treasure; 

- the encoded message is deciphered and is an indication of the next hidden message in high 
school; deciphering the message is done by solving different puzzles with the help of biology 
knowledge; 

- after finding the 4 clues, the students must to collect all the evidences, they must to choose a 
key to open a door where they could find the final flower and must to bring to the lab. 

Conclusion and 
Evaluation 

The students relax and have fun, and the winner finds the treasure (flower) and receives a surprise 
prize. 

Notes: The game was created and designed using Unity3D engine and assets from Asset Store and is a 
2D platform game.  
This game is both compatible for 32-bits and 64-bits windows versions. 
https://store.unity.com/  to get Unity3D for free 
https://www.assetstore.unity3d.com/  to find all the assets 

 

Bibliography 

 IT books used in our high-school. 
  

https://store.unity.com/
https://www.assetstore.unity3d.com/
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Lesson Plane Table No. 2 

 

Subject: Biology 

Authors: Teachers: Niclas Andersson, Carin Hansson  
Students: Hooman Amiri, Daniel Lundquist, Tobias Olofsson  
 

Date: 24/04/ 2018 
Estimated time: 50 minutes + 50 minutes   
    
Summary:  

 

 

Objectives 

(Specify skills information 

that will be taught) 

Activity/ Information 

Teacher Guide/ Student 

guide 

Materials 

Needed 

(Other resources 

- web, book...) 

Assessment 

Methods 

(steps to check 

for student 

understanding) 

Time 

Where? 

 
 Understand and apply the 
concepts of Wordpress to 
present students work, lab 
reports in biology.  
 
Arduino 
introduce physical 
computing and 
computational 

 

Know Concepts or 

Keywords : 

-  WWW;  

- Wordpress; 

- Themes; 

- Arduino 

 

 

Motivation Activities  

WordPress is a factory that 
makes webpages  It stores 
your content that allows you 
to create & publish webpages.  

 

WordPress powers more than 
33% of the web. Everything 
from simple websites, to 
blogs, to complex portals and 
enterprise websites, and even 
applications, are built with 
WordPress. 

 

 

 

 

Computer 

Arduino 

 

 

 

Make a 

webpage that 

could be your 

biology lab 

report. 

 

Write Arduino 

programs and 

upload them 

to the board. 

 

 

 

In Classroom 

 

50 m  

+ 50m 

 

 

 

 

 

Description of the activity: 

Introduction Introduction to Wordpress 

Main activity How to make a webpage that contains a lab report.   
Lesson Guide 
(Step by step) 

Follow  
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Exercises (2 or 3 
levels of 
difficulty)   

Change themes in Wordpress, Add more content 

Conclusion and 
Evaluation 

Short summary about what we have made and how you can master Wordpress by yourself 

Notes: OK! 

 

 

Bibliography 

 

WordPress.com: Create a Free Website or Blog 

  

https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
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Lesson Plane Table No 3 

 

Subject: Biology 

Authors: Teachers: Mancarella Paola, Taurisano Francesco 
Students: De Santis Gabriele, Garrisi Ilenia, Giannaccari Alessandra, Lanzillotto Assunta, 
Poenaru Stefania Ioana, Vitto Maria Chiara 

Date: 27/04/2018 
Estimated time: 60 minutes + 60 minutes   
    
Summary: Study of biological tissues and use of augmented reality for the study of human anatomy 

 

 

Objectives 

(Specify skills information 

that will be taught) 

Activity/ Information 

Teacher Guide/ Student 

guide 

Materials 

Needed 

(Other resources 

- web, book...) 

Assessment 

Methods 

(steps to check 

for student 

understanding) 

Time 

Where? 

Promote a more efficient 

use of technology, 

Understand and apply the 

concepts, 

Stimulate creativity, 

Encourage group work 

and peer learning 

 

Know Concepts or 

Keywords: 

- biological tissues, 

- augmented reality, 

- heart rate, 

- microscope images 

- biology apps 

Motivation Activities  

Do you know the epithelial 

tissue? 

 

Have you ever seen the 

microscopic image of a 

nervous tissue? 

 

What is your heart rate at 

rest? and under stress? 

 

Field outing: 

Write in the worksheet the 

the main characteristics of 

the four types of human 

tissues; 

Worksheets 

 

Devices: 

Smartphone or 

tablet, 

Personal 

computer 

 

Software 

application: 

biology app 

(made by 

students), 

augmented 

reality app 

 

Quiz 

 

Test 

 

Practical 

activities 

Classroom / 

Laboratory 

 

Overall about 2 

hours 

 

Description of the activity: 

Introduction Main features of human tissues 
Main activity Analysis of the microscope images of the four types of human tissues (by using a biology app 

made by students), study of the human body through the use of augmented reality 

https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/


  
 

Project Erasmus+ 2017-1-CZ01-KA219-035416_1   Page 9 of 18 

 

Lesson Guide 
(Step by step) 

Projection of presentations, microscope images and videos 
 

Exercises (2 or 3 
levels of 
difficulty)   

Use of smartphone apps to discover the characteristics of the different internal systems of the 
human body (augmented reality apps) 

Conclusion and 
Evaluation 

Final tests and quizzes on the proposed topics 

Notes Students are divided into small groups to carry out practical activities and solve the proposed 
tests 

 

Bibliography 

 Original and self-produced teaching material, based on information taken from 
school textbooks and educational websites 

  

https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
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Lesson Plane Table No 4 

 

Subject: Biology 

Authors: Teachers: Hélia Veríssimo Caetano; Margarida Silva 
Students: Ana Patrícia; João Soares; Mafalda Machado 

Date: 25/04/ 2018 
Lesson time: 5 hours   
    
Summary: Biological quality assessment of water of the Ribeira do Cadoiço 

 

 

Objectives 

(Specify skills 

information that will be 

taught) 

Activity/ Information 

Teacher Guide/ Student 

guide 

Materials Needed 

(Other resources - 

web, book...) 

Assessment 

Methods 

(steps to check 

for student 

understanding) 

Time 

Where? 

General 

 Cooperate in team work, 
revealing curiosity and open 
mind. 

 Participate in a creative 
way with responsibility on 
the developed activities  

 Execute with precision 
the experimental protocols 

 Understand and 
recognize the importance of 
macroinvertebrate for the 
determination of water´s  
ecological quality . 

 Value the utility of the 
practical activities on the 
ecological characterization 
of the surrounding 
environment; 

 Develop autonomy, 
curios and creative  mind, 
as well as critical refection; 

Specific: 

 

 Use temperature and pH 
meters ; 

 Colect water samples 
from  Ribeira do Cadoiço; 

 Observe benthic  

Motivation Activities  

Do you know where Ribeira 

do Cadoiço passes through 

Loule? 

 

Do you know if the water 

that runs in the river has 

ecological quality? 

 

 

Field outing: 

Write in the worksheet the 

travel direction - north or 

south or east or west; 

  

Material for sample 

collection and 

analysis 

 

 

 Table 
 Trays 
 Plastic boxes  
 Rubber boots 
 Tags Pencil  
 Sieve  
 Sampling 

network 
(0.5mm 
mesh)  

 Thermometer  
 pH meter 
 Tweezers 
 Handheld 

magnifiers  
 Plastic 

spoons  
 Cuvettes 
 Sticky film 

 

 

Quiz 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In Classroom 

50m 

 

 

 

 

Outside the 

classroom 

5 hours 

 

 

https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
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macroinvertebrate with a  
hand magnifying glass ; 

 Identify and count the 
different benthic  
macroinvertebrate ; 

Discuss the importance 

of these ecological 

indicators 

 

Know Concepts or 

Keywords : 

 

 

Description of the activity: 

Introduction Some species of macroinvertebrates do not survive in polluted systems (sensitive 

species), however others survive, and can even develop reaching populations with high 

abundance. 

In an unpolluted aquatic system, the macroinvertebrate community includes a high 

diversity with sensitive and tolerant species; on the contrary, only a small number of 

pollution tolerant species are present in a degraded aquatic system. 

 
Main activity Sampling the water from Ribeira do Cadoiço 
Lesson Guide 
(Step by step) 

Protocol 

Exercises (2 or 
3 levels of 
difficulty)   

For a more objective and advanced analysis and classification one can bring the samples 
to the school laboratory and confirm the classification using binocular loupes 

 
Conclusion and 
Evaluation 

Sudents will be asked to make a scientific poster 

Notes:  

 

 

Bibliography 

 

 

 www.cienciaviva.pt/rede/oceanos/1desafio/trabalhos/Macroondas.pptx 
 

 https://aquaprojeto.wordpress.com/macroinvertebrados/ 
 

 

https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://wordpress.com/
https://aquaprojeto.wordpress.com/macroinvertebrados/
https://aquaprojeto.wordpress.com/macroinvertebrados/
https://wordpress.com/
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Lesson Plane Table No. 5 

 

Subject: Biology 

Authors: Teachers: Mgr. Soňa Patočková 
Students: Josef Juřička, Tereza Frantová, Šimon Mareček 

Date: _____/_____/ _2018_ 
Estimated time: 50 minutes + 50 minutes   
    
Summary:  Connecting Biology and digital technologies.  

 

Objectives 

(Specify skills information 

that will be taught) 

Activity/ Information 

Teacher Guide/ Student 

guide 

Materials 

Needed 

(Other resources 

- web, book...) 

Assessment 

Methods 

(steps to check 

for student 

understanding) 

Time 

Where? 

* Work with Arduino and a 

sensor used to take pulse 

(connected with ICT and 

programming) 

* understanding how a 

human´s heart works 

during an exertion 

 

Know Concepts or 

Keywords : 

- Arduino 

- Heart sensor 

- heart 

- heart´s activity 

Motivation Activities  

How does your heart work? 

Do you know what is your 

resting heart rate? Are you 

able to slow it down 

knowingly? 

Field outing: 

Use instructions of Arduino – 

pulse measuring software? 

PC with Arduino 

software 

Arduino UNO 

and Heart Pulse 

Sensor 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In Classroom 

45 minutes 

 

 

 

 

 

 

 

Description of the activity: 

Introduction  
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Main activity Heart Pulse Sensor is an input module that includes a combination of an infrared LED and 
a phototransistor. IF we insert a finger between the IR LED and the phototransistor, the 
infrared light from the LED will light up our finger and we will be able to measure the 
variable voltage through the phototransistor. Changes in the electrical voltage will be 
caused by the blood flowing in the finger, so we can measure the heart rate in BPM 
(beats per minute) with fairly good accuracy.  
 

Lesson Guide 
(Step by step) 

For the successful connection of the Heart Pulse Sensor with the Arduino board, it is necessary to 
connect 3 connecting pins. We connect the extreme pin S with the A0 pin, the middle pin with a 5 
V Arduino pin and the extreme pin "-" with the Arduino ground. 
 

 
Exercises (2 or 3 
levels of 
difficulty)   

To make the measurement more attractive, it is possible make one measuring in the 
resting phase, and the second one after 15 knee bends, and thus to find out how long it 
takes to slow the heart down again. A lot of students have smart watches or bracelets so 
the measured figures can be compared. 

Conclusion and 
Evaluation 

 

Notes:  

 

 

Bibliography 

 https://youtu.be/rba2NrzmEdU (instructions on Youtube to connect the sensor) 

 https://www.youtube.com/watch?v=hrPuAhKpaNc (instructions to compile) 

  
 

Pictures: 

1. How to connect Heart Pulse Sensor to Arduino UNO 

 

https://youtu.be/rba2NrzmEdU
https://www.youtube.com/watch?v=hrPuAhKpaNc
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2. Pulse Monitor Test Script 

 

// Pulse Monitor Test Script 

int sensorPin = 0; 

double alpha = 0.75; 

int period = 100; 

double change = 0.0; 

double minval = 0.0; 

void setup () 

{ 

  Serial.begin (9600); 

} 

void loop () 

{ 

    static double oldValue = 0; 

    static double oldChange = 0; 

  

    int rawValue = analogRead (sensorPin); 

    double value = alpha * oldValue + (1 - alpha) * rawValue; 

  

    Serial.print (rawValue); 

    Serial.print (","); 

    Serial.println (value); 

    oldValue = value; 

  

    delay (period); 

} 
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3. Sample code 

 

// Arduino senzor tepu srdce KY039 

 

// nastavení čísel propojovacích pinů 

#define indikLED 13 

#define analogPin A0 

// vytvoření konstanty pro zpoždění při detekci 

const int zpozdeniMereni = 60; 

 

void setup() { 

  // komunikace po sériové lince rychlostí 9600 baud 

  Serial.begin(9600); 

  // inicializace analogového pinu jako vstup 

  // a digitálního pinu jako výstup 

  pinMode(analogPin, INPUT); 

  pinMode(indikLED, OUTPUT); 

} 

 

void loop() 

{ 

  // vytvoření dočasných proměnných pro uložení výsledků 

  static int uderyZaMinutu = 0; 

  int tepovaFrekvence = 0; 

  // kontrola detekce tepu srdce podprogramem detekceTepu 

  if (detekceTepu(analogPin, zpozdeniMereni)) { 

    // výpočet frekvence tepu srdce 

    tepovaFrekvence = 60000 / uderyZaMinutu; 

    // rozsvícení indikační LED diody při detekovaném 

    // měření tepu 
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    digitalWrite(indikLED, HIGH); 

    // vytištění informace o naměřené tepové frekvenci 

    if (tepovaFrekvence > 50 & tepovaFrekvence < 200) { 

      Serial.print("Tepova frekvence: "); 

      Serial.print(tepovaFrekvence); 

      Serial.println(" uderu za minutu (BPM)."); 

    } 

    // vynulování proměnné pro další měření 

    uderyZaMinutu = 0; 

  } else { 

    // v případě žádné detekce tepu vypni indikační LED diodu 

    digitalWrite(indikLED, LOW); 

  } 

  // pauza programu do dalšího měření 

  delay(zpozdeniMereni); 

  // připočtení zpoždění pro další měření 

  uderyZaMinutu += zpozdeniMereni; 

} 

// podprogram pro detekci tepu a výpočet jeho frekvence 

bool detekceTepu(int senzorPin, int zpozdeni) { 

  // vytvoření pomocných proměnných 

  static int maxHodnota = 0; 

  static bool SpickovaHodnota = false; 

  int analogHodnota; 

  bool vysledek = false; 

 

 

 

  // načtení analogové hodnoty ze senzoru 

  analogHodnota = analogRead(senzorPin); 

  // přepočet analogové hodnoty pro další výpočty 

  analogHodnota *= (1000 / zpozdeni); 
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  // upravení maximální hodnoty 

  if (analogHodnota * 4L < maxHodnota) { 

    maxHodnota = analogHodnota * 0.8; 

  } 

  // detekce špičkové hodnoty 

  if (analogHodnota > maxHodnota - (1000 / zpozdeni)) { 

    // nastavení nového maxima při detekované špičce 

    if (analogHodnota > maxHodnota) { 

      maxHodnota = analogHodnota; 

    } 

    // nastavení platnosti výsledku, když 

    // nebyla detekována špička 

    if (SpickovaHodnota == false) { 

      vysledek = true; 

    } 

    SpickovaHodnota = true; 

  } else if (analogHodnota < maxHodnota - (3000 / zpozdeni)) { 

    SpickovaHodnota = false; 

    // upravení maximální hodnoty při změně měřených hodnot 

    maxHodnota -= (1000 / zpozdeni); 

  } 

  // vrácení výsledku podprogramu 

  return vysledek; 

} 

 

 


