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INTRODUCTIONINTRODUCTION

One of the main objectives of European High One of the main objectives of European High 
Education Institutions is to promote the use of Education Institutions is to promote the use of 
active active learning learning methodologiesmethodologies..

Experience developed at UPV Experience developed at UPV in a course on in a course on 
Radioactive ContaminationRadioactive Contamination (5(5thth year of IEyear of IE--
Environment)Environment)

Students arrive to this course with scarce or no Students arrive to this course with scarce or no 
background in this field.background in this field.

Students must be previously provided with the Students must be previously provided with the 
information necessaryinformation necessary to prepare the discussion.to prepare the discussion.

A A textbooktextbook has been finally publishedhas been finally published ..
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INTRODUCTIONINTRODUCTION

Active participation
of students

in their own learning

Teaching 
Methodology

Teaching 
Methodology

leading learning process and preparing leading learning process and preparing 
material to help to achieve learning objectivesmaterial to help to achieve learning objectives

Role of teachersRole of teachers
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METHODOLOGYMETHODOLOGY

Student activeStudent active subject of his own learning. subject of his own learning. 
Teachers supervise and direct learning processTeachers supervise and direct learning process in order in order 
to optimise teaching results.to optimise teaching results.
Involving studentsInvolving students in the development of lessons  in the development of lessons  
Personal Personal motivationmotivation..

participative classesparticipative classes

Analysis  andAnalysis  and

discussion of each lessondiscussion of each lesson

QuestionsQuestions
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METHODOLOGYMETHODOLOGY

Development of  classesDevelopment of  classes

ClassesClasses

WorksWorks
Practical exPractical ex..

StudentStudent

previous previous 
informationinformation

LearningLearning
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Professor tasksProfessor tasks

previous recapitulationprevious recapitulation
Establish connection to other lessons

to raise questions   to raise questions   Discussion & analysisDiscussion & analysis

METHODOLOGYMETHODOLOGY

Motivation
Test on 1st day
Exercise surprise
.....

Consolidation of concepts

Recapitulation at the end of each classRecapitulation at the end of each class
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Student WorkStudent Work

Previous workPrevious work

METHODOLOGYMETHODOLOGY

Active participation in the development of Active participation in the development of 
classesclasses
Subsequent Subsequent work…work…

Compilation of information

Textbook

Bibliography

Micro Web

StudyStudy
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METHODOLOGYMETHODOLOGY

Works  to perform after the classWorks  to perform after the class
They are They are voluntaryvoluntary..
Objective: complementing Objective: complementing 
comprehension of concepts.comprehension of concepts.
Type of Works:Type of Works:

Exercises of application (numeric) Exercises of application (numeric) 
Utilization of computer programmesUtilization of computer programmes
Practical Exercises in LaboratoryPractical Exercises in Laboratory
Analysis of objectivesAnalysis of objectives
Elaboration of questionsElaboration of questions
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EVALUATIONEVALUATION

The learning process of all students is The learning process of all students is 
conditioned by the conditioned by the evaluation methodevaluation method applied. applied. 

For an active learning methodology the best For an active learning methodology the best 
evaluation method is the evaluation method is the continuous evaluationcontinuous evaluation
of the student participation in classes.of the student participation in classes.

Each exerciseEach exercise (numerical, computer, laboratory (numerical, computer, laboratory 
reports, other works,…) performed and reports, other works,…) performed and 
presented during the course presented during the course receive a markreceive a mark..

Complemented with Complemented with traditional methodstraditional methods such such 
as written or oral exams.as written or oral exams.
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EVALUATIONEVALUATION

Whenever it is possible the final evaluation is Whenever it is possible the final evaluation is 
carried out by means of an carried out by means of an oral presentation of oral presentation of 
a worka work developed by a group of 2developed by a group of 2--3 students.3 students.

The mark obtained with this work will The mark obtained with this work will 
complement the continuous evaluation taking complement the continuous evaluation taking 
also into account all marks obtained from also into account all marks obtained from 
voluntary individual exercises and works.voluntary individual exercises and works.

Final written examFinal written exam
Basic conceptsBasic concepts

Problems with practical applicationProblems with practical application

Free questionsFree questions
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EVALUATIONEVALUATION
EXAMPLE OF FREE QUESTION

Given the titles of lessons of the course…

A. State the 10 most important objectives of the course covering 
the four parts, but necessarily parts I (Basic Concepts) and 
III (Radiological Protection and  Contamination Sources). 
Comment briefly these objectives. 
(Not more than 2 lines each one)

B. Choose 3 of these objectives and develop them with a  
schema such as the following:
• Motivation (why).
• Finality.
• Relation to other points.
• Questions and answers on the chosen point  (at least 1) 
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RESULTSRESULTS

11.7611.762223.5323.534435.2935.296629.4129.41550.000.0000171704/0504/05

14.2914.292221.4321.433342.8642.866621.4321.43330.000.0000141403/0403/04

11.1111.112216.6716.673338.8938.897722.2222.224411.1111.1122181802/0302/03

3.573.571110.7110.713350.0050.00141425.0025.007710.7110.7133282801/0201/02

4.354.35118.708.702234.7834.788852.1752.1712120.000.0000232300/0100/01

12.512.5338.338.332229.1729.177733.3333.338816.6716.6744242499/0099/00

3.333.33110.000.000033.3333.33101036.6736.67111126.6726.6788303098/9998/99

3.773.77227.557.554433.9633.96181843.4043.40232311.3211.326653*53*97/9897/98

4.764.76119.529.52224.764.761147.6247.62101033.3333.337721*21*96/6796/67

HonourHonourExcellentExcellentNotableNotableApprovedApprovedRefusedRefusedNSNSYearYear

NS = number of students evaluatedNS = number of students evaluated
* Students  from Chemical Engineering joined the group.  * Students  from Chemical Engineering joined the group.  
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CONCLUSIONS (1)CONCLUSIONS (1)
Active participationActive participation of students of students improve their learning.improve their learning.

Not a master classNot a master class discussion with questions addressed to the discussion with questions addressed to the 

comprehension of concepts as well as to fix objectives for each comprehension of concepts as well as to fix objectives for each 

lesson, lesson, checking out that they have been completely achievedchecking out that they have been completely achieved ..

It is indispensable to obtain the It is indispensable to obtain the adequate motivationadequate motivation of students.of students.

to adjust the development of the classes in terms of the feedbacto adjust the development of the classes in terms of the feedback k 

obtained from the attitude obtained from the attitude and work of students.and work of students.

To provide students with documents so that they can prepare To provide students with documents so that they can prepare 

lessons in advance (web page, lessons in advance (web page, textbooktextbook))

Activities proposed to Activities proposed to stimulate the participationstimulate the participation of the studentsof the students. . 

not compulsory but with positive repercussion in the final mark not compulsory but with positive repercussion in the final mark 
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CONCLUSIONS (2)CONCLUSIONS (2)

The The elaboration of lesson objectiveselaboration of lesson objectives by students as an by students as an 

exercise is very useful to enhance their learning process.exercise is very useful to enhance their learning process.

The The continuous evaluationcontinuous evaluation seems to be the best method seems to be the best method 

when an active learning methodology is applied. when an active learning methodology is applied. 

An additional evaluation taking into account understanding An additional evaluation taking into account understanding 

of basic concepts, its application to practical cases and the of basic concepts, its application to practical cases and the 

free exposition of the objectives of the course by the free exposition of the objectives of the course by the 

student has been shown, in general, very student has been shown, in general, very positivepositive. . 

Marks obtained by the students as well as their satisfactionMarks obtained by the students as well as their satisfaction

seem to confirm this point.seem to confirm this point.
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