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Abstract- After presenting of the need for using automates in 

industry, we present an application of system analysis for the 

design of a tutorial for teaching industrial automatism. The 

experience is situated in training students in view to get a 

university degree in engineering. The essential of this 

methodological approach is to specify the composition of the 

various teaching modules in industrial automatism to be 

accessible to the students by a system modeling method and to 

develop a digital support that can be exploited in distance 

learning.  

Keywords -Tutorial, teaching, industrial automatism, system analysis, 

e-learning, specification. 

I. INTRODUCTION 

 In industry automates are becoming more and more 

substantial due to their flexibility, high productivity and high 

quality [1]. 

 Thanks to the accuracy and speed of nowadays 

automates impossible tasks are accomplished and hards tasks 

are no longer a burden for humans being in the industrial 

sector automation continues to evolve we see a wide variation 

of automation like industrial instrumentation for measurement 

and detection, robotics industrial, industrial vision and 

communication networks automating work activities in the 

industry is a complex concept because there is lot of 

techonlogies and yet there will be a lot more to come which 

will have a remarquable effect on the industry [2],  [3].  

In fact late researches have proven that emerging 

technologies take a huge position in the industry wolrd due to 

its plenty benefits and the new revolution of e-learning this 

concept has offered a whole new opportunities and new  

stuning ways of learing for exemple  coursewares  have 

overcome many of the traditional limitations and offer a good 

source of informations in the view of the above, we felt that it 

was necessary to create  a   in industrial automation tutorial to 

ease communication and offer a new way of presenting the 

information. Indeed, this project is divided into three parts 

describing the main parts [4]. 

 Generally, a tutorial is classic software teaching assisted 

by computer to put in a situation, more or less interactive, a 

student and a problem to answer. This software is specialist 

and deal with detailed content (robotics, industrial computers, 

technology...). This software is considered environments 

specializing in specific topics [5]. 

The design of this application is based on interactive 

dialogue, and learning usually involves the center memorizing 

and training sequences of procedures linked with certain 

concepts. They are now distributed quite generally in 

packages to cover an exacting domain connected with a work 

environment that also includes dedicated tools (word 

processing, database, etc.) [6]. 

The tutorial is a practical tool, not only for the authors by 

sensitizing them to the challenges of learned computer 

publishing and giving them the tools to develop their mastery 

of traditional word processing tools, but also for the services 

and administrative structures that will be gradually more 

solicited to circulate and promote scientific production by 

offering models and tools for implementing computer 

broadcasting projects [7]. 

The aim of the present study is to demonstrate interests of 

a tutorial for teaching industrial automatism. The next section 

briefly presents the concepts of tutorial then e-learning. In 

Section 3, after presenting a system analysis methodology 

based for the specification of a tutorial for industrial 

automatism, this approach is applied to the analysis this 

project. The last section presents a discussion about impacts of 

this tutorial on teaching. 

 

II. PRESENTATION OF TUTORIALS 

Courseware (educational software) refers to a software 

program especially designed for educational purposes. 

Initially available on CDs as course help for instructors and 

helping them manage lectures, courseware has been 

revolutionized. It is now mostly available online with various 

resources and supporting material (reference books, research 

papers and journals) [8]. 

Today, creating a tutorial is seen as the creative way for a 

problem resolution. According to William Horton, the 

realization of a tutorial is based on 4 main stages which are: 

analysis, design, construction and evaluation. 

 analysis : subject and programming  language choice  

 design : operational objectives definition 

 construction : tutorial planification  

 evaluation : programming and testing 

The step of analysis consists of determining the various 

objectives targeted through the tutorial. And To have an idea 
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about the level of knowledge of the learners before the 

creation of the Tutorial. Indeed, if the courses established in 

the Tutorial start at a higher level, some learners will be 

frustrated very early on and this can discourage them. If, on 

the other hand, lessons start at a lower level than the learners, 

some may get bored and stop learning. The ideal would 

therefore be that the designer takes into account all these 

variables in order to create a Tutorial so that the learners, at 

each level, can start at any point or skip those deemed 

unnecessary. The determination of the initial level of 

knowledge of the learners can be done by means of 

questionnaires, tests, interviews, etc [9]. 

In theis step of seign, the general objectives are 

transformed into a series of specific objectives, themselves 

divided into operational objectives these operational 

objectives are the main activities that a learner must be 

capable of practising them in his workplace with a certain 

level of performance,thanks  to certain tools the learner can 

mesure and evaluate his learning outcomes after setting the 

activities it is neccessary to implement them and while the 

regrouping phase these activities are well combined with the 

objectives to create  the moduleof the tutoriel in each module 

we must find components that accomplish the following tasks: 

present the subject and the goal introduce the title and the 

contextof the subjects ummarize the main points of a module 

the last phase is about defining the standards thus the designer 

must adjust colors,wallpapers ,fonts,interface buttons and 

other details so that all of this contributes to the success of the 

learning. The designer will manage to give clear, precise and 

concise presentations [9]. 

In the last step of construction consist of creating the 

learning activities by selecting the appropriate technologies 

and creating the necessary media. The designer will have to 

use certain tricks and techniques to reduce the development 

effort, while ensuring the quality of the work [9]. 

The evaluation phase allows us to highlight the failures 

and shortcomings in order to find out whether the Tutorial 

actually generates good results or not. To measure the 

effectiveness of a tutorial few samples are choosen and tested 

before the launch of the tutorial. One more test is required 

after using the courseware it aims to compare the first test 

result and the second so the designer can easly tell the failures 

of the courseware [9].  

The main objectives of tutorials are: 

-  The acquisition of knowledge and skills. 

-  The procuration of know-how. 

- The development of knowledge. 

- The acquisition of logic. 

Since the goal is to reinforce certain skills in certain fields, 

the courseware seemed to meet this expectation in an effective 

way. 

In addition, it would allow operators to test themselves in 

order to stay on top of their skills. Indeed, the courseware 

offers the possibility to "refresh", and to check if they are still 

able to respond to the demand [10]. 

There many types of tutorials: 

- Tutorial (Educational): it is a learning tutorial that presents 

screen pages with text, explanations alternated with 

questions that the learner must answer before continuing. 

The way information is presented influences the learning 

processes (attention) and these processes in turn influence 

the learning outcome (delivery, performance);  

- Exerciser: it is a tutorial consisting essentially of 

guidelines, statements or questions, expected answers a 

correction or evaluation mechanism, as well as a feedback 

mechanism; 

- Interactive: it is a tutorial where the activity can be free 

(educational games, space for exchange between learners, 

etc.). 

 

III. PRESENTATION OF E-LEARNING 

The e-learning concept is the result of information and 

communication technologies (network, videos, conference 

forums, mails, etc.) and the new training technologies (CR-

ROM, teaching programs, tutorials, etc.) [11]. 

Learning platfroms are effective tools to diffuse and 

manage knowledge as well as evaluate the enrolled. 

There is no face-to-face learning but learners are followed 

individually by tutoring in order to eliminate any gap related 

to distance. The tutoring methods are extremely varied and 

give birth to technical and educational devices of different 

natures [12], [13]. 

In teaching via tutorial, the screen is the main link with 

the learner. While a page may contain readable text, the screen 

has less text and more graphics. 

Figure 1 below illustrates the simplified operation of 

memory and sense organs during learning in a digital 

environment (tutorial).  
 

 
Fig.1: Memory and learning mechanism 

 

Here are the main psychological processes to take into 

account  

· Attention; 

· Management of the memory charge; 

· Preparing new information in the working memory by 

coding in long-term memory and transferring new knowledge 

to the working memory [14]. 

The learning process involves various interrelated factors. 
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Information becomes knowledge through the activities and 

then the production system of the learner, which is stimulated 

by motivation and interaction. 

The systemic loop allows this new knowledge to feed, in 

turn, the learning process [15]. 

IV. SPECIFICATION OF A TUTORIAL 

Nowadays, the construction of a tutorial is considered to 

be a solution to one or many problems. It must follow certain 

pre-defined and necessary steps which are:  

 The choice of the subject and the language programming 

that is the preliminary point.  

 The definition of the operational objectives of the 

tutorial. 

 The planning of the tutorial.  

 The programming and testing of the tutorial. 

A reflection on these points leads us to adopt a 

methodology which is to realize a tutorial for teaching 

robotics on a structured analysis [16], [17]. This is why it is 

essential to identify the impact of the use of courseware in the 

teaching automatism [19], [20].  

The objective of this planning methodology is to describe 

the diverse activities of the project [21]. This needs 

identifying the objectives. It is in this step to organize an 

integrated and predetermined configuration or to organize and 

change according to a plan the tutorial [22].  

The introduction of assisted learning is the object of any 

production unit that aims to maximize production and 

minimize time since the evolution of automated systems, 

which makes automation one of the most innovative but also 

most ephemeral sectors [23].  

Today the new industrial solutions require new didactic 

systems. New developments in decentralization and 

visualization, the introduction of the international standard 

IEC 131-3 as well as programming industrial controllers 

according to uniform rules are just few examples of the 

revolution of professional sectors [24].  

In view of the huge demand it is essential today to offer 

modern learning systems that provide the learner with 

appropriate knowledge, the main objective remains the 

survival of companies in a rapidly changing environment.  

Focusing on courseware as a learning tool, the elaboration 

of a courseware can be done in several steps and we choose 

the OOPP method (Oriented Objective Project Planning) [25], 

[26] in order to structure our industrial automation courseware.  

This analysis allows us to identify four objectives. 

 OS1: Presentation and planning of a tutorial for 

teaching industrial automatism.  

 OS2: Composition of a tutorial for teaching industrial 

automatism.  

 OS3: Programming of a tutorial for teaching industrial 

automatism.  

 OS4: Test and maintenance of a tutorial for teaching 

industrial automatism.   

We present on figure 2 the development of the objectives 

tree of a tutorial for teaching industrial automatism.  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tutorial for teaching 

automatisms developed 

OG 

OS4 Presentation and 

planning of the 

tutorial provided 

OS1 Composition of the 

tutorial identified 

OS2 Programming of the 

tutorial provided 

OS3 

Choice of the 

tutorial provided              

Presentation of 

the tutorial 

provided 

Applications 

of the tutorial 

provided 

QCM of the 

tutorial 

provided 

Choice of the 

programming 

language 

defined 

Programming 

rules defined 

Test and 

maintenance of the 

tutorial provided 

Tests of the 

tutorial 

provided 

Maintenance 

of the 

tutorial 

provided                     
                R4.2 Planning of the 

tutorial provided Programming 

provided  

Course of the 

tutorial 

provided 

Fig.2- Tree of the objectives of the tutorial for teaching automatisms. 
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The tutorial corresponds to methods of transferring 

information and may be used as a component of 

a learning process. More interactive and detailed than 

a book or a lecture  tutorial seek to teach by example and 

provide the information to complete a definite task. 

Tutorials usually have the next characteristics: 

 A presentation of the view generally explaining and 

showing the user interface 

 A demonstration of a process, using examples to show 

how a workflow or process is completed; often broken up 

into discrete modules or sections. 

 Some method of review that reinforces or tests 

understanding of the content in the related module or 

section. 

 A transition to additional modules or sections that builds 

on the instructions already provided.  

This project of designing a tutorial for teaching industrial 

automatisms also made it possible to form a web platform 

developed for teaching robotics using HTML platform.  

 

V. CONCLUSION 

By definition, industrial automatism is a multidisciplinary 

science requiring the collaboration and the participation of 

several fields of expertise engineering: mechanical 

engineering; electrical engineering; computer science; physics; 

mathematics. It simplifies life in several ways and contributes 

to the technological advancement.  

This contribution aims to share teaching experience in 

higher education for teaching industrial automatism. Methods 

were applied to improve teaching through active tutorial. The 

original approach to this tutorial is the specification of the 

content and that by adopting a system analysis method. 
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