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Questions

To focus on classroom
management

To use video film analysis 
of teachers who were performing an 
MBL activity with upper-secondary 

school students.

How do teacher training 
strategies improve the use of 

MBL in the classroom?

What is the 
most effective use of 

MBL activities?

In EU-ISE Project



What’s MBLBackground and 
framework

SENSOR INTERFACE COMPUTER SCREEN



Technical Advantages

Pedagogical approaches
Background and 

framework

collect data over a very short 
or very long period of time

accuracy and 
quickness of 

collecting data 
data displayed

in many different 
ways

The success of ICT activities is dependent on 
pedagogical models and teaching strategies

constructivist approach Inquiry based activities



emphasis on technical training,

The use of MBL in Catalonia

few changes in the classroom.

there has not been a generalized 
implementation

In some schools equipment 
has never been used

Background and 
framework 

Department of Education has sent 
equipment to secondary schools Teacher training courses were 

carried out from 2003 to 2007



Teacher training methodologyBackground and 
framework

teacher’s personal and
professional experience.

Reflective practice

to improve 
the didactic and 

pedagogical aspects.

To improve teacher performance. 

Focused on peer to
peer learning



• The participants share their experiences, observe each other, 
and reflect on their own performance.

• Creation of a learning community between participants to 
allow confidence to development.

• Activities have to be carried out in small groups

•The teacher trainer has to: be a mentor for participants



• to collect evidence within the classroom and to analyse the 
many different aspects involved in classroom management. 

• It allows teachers to analyse themselves and, to look for 
evidence of the teaching and learning processes.

Video analysisBackground and 
framework



Context and samples

6 teachers performed the activity with the sensor of 
conductivity  and complete the video film questionnaire.

16 teachers of the course saw this video film

The analysis of MBL activities

Feedback from the teacher training course

The analysis of video films focused on classroom management, 
but also included questions about the guidelines or laboratory 
worksheet.



Context and samples

Cleaning polluted water with Fe(III)
16-18 year-old students

Generalization 
and application 

to new 
situations

Prediction 
of evolution  

of 
conductivity

Measure:
- Equipment 
configuration

- Data capture

Analysis 
graphics 
obtained

Comparison 
predictions and 
experimental 

results.

Presentation of 
the problem to 
be solved.

Comparison 
predictions and 

theoretical model  

Adaptation of the learning cycle model to laboratory tasks using sensors



Context and samples

Rio Tinto, Huelva

In EU-ISE Project



Context and samples



Video film: using the conductivity sensor



Methodology

To film a set of MBL activities
in classroom

To complete questionnaires
about the analysis 

of guidelines and for the analysis
of teaching practice films

To draw conclusions and 
suggest recommendations

To analyse the features of MBL practices

To get feedback from 
questionnaires



Methodology

In what specific way has the course helped me?

What parts of this course are relevant to me and can be used in 
my classroom?

What difficulties do you already have in using ICT? 

How and what aspect would you like to keep working on to 
improve your use of ICT? 

What would you like to keep working on to continue to improve 
and develop your skills with ITC?



Methodology

Items and questions to analyse video films of activities

Equipment, 
space and time 

distribution 

Is there enough equipment and lab material? Is it 
suitable?
Is the situation of students appropriate? Is there 
enough space? Is there enough time to perform the 
activity? 

Context Is it thought-provoking? Does students discuss about it 
at the begging of the activity? Does it promote 
students interest?

Aims of the activity Does the teacher promote discussion about aims of 
activity? 

Relationship with 
other activities and 

curricular items 

Is it included in a teaching-learning sequence?
Do students relate the activity to other activities in the 
learning sequence?

Use of the 
equipment

How difficult is the equipment to use? Is it efficient? 
Are the students able to set it up? 



Methodology

Items and questions to analyse video films of activities

Predictions and  
hypothesis

Are these done by students? Does the teacher promote 
them? Is there enough time? Do they compare 
variables? 

During the activity Does the teacher stimulate discussion? 
Do the groups work efficiently and autonomously?

Results, contrast 
with hypotheses 
and conclusions

Do the students discuss results within the group?
Do the students compare the results with their 
predictions? 
Do the students draw conclusions?

Application to other 
situations and     
homework

Does the activity propose to students to use what have 
they learnt to other situations? Do teacher ask students 
to create a report of the activity? 

Personal feedback How satisfied did you feel after doing this activity?
How satisfied do you think that students feel?



Results

Results of questionnaires  of video films of the activity



Results

Feedback from the teacher training course.

In what specific way has the course helped me?
The course has helped me:
•To take into account what is necessary to plan the activity well 
and to incorporate them at the most appropriate moment of the 
learning cycle
• To design and create ICT activities
• To take into account  hypothesis, discuss and communicate 
results
• To be able to find more possibilities for using ICT 
equipment, and be less afraid about using sensors with MBL 
equipment.



Results

Feedback from the teacher training course.

What parts of this course are relevant to me and can be 
used in my classroom?
•To share experiences with other teachers when group 
working in this course.

•To achieve with this course…
- A better technical ability when using sensors of MBL
-New kinds of laboratory activities and group working 
-- Didactic strategies to plan and to manage MBL activities 
in classroom



Results

Feedback from teacher training course



Results

Feedback from the teacher training course.

What difficulties do you already have in using MBL? 
•Technical difficulties: there aren’t enough resources and not of      
sufficient quality.
•To find an appropriate layout for the lab
•To choose the most suitable activities, and time 
management.
•To use activities that lead students to think and to build ideas
How and what aspect would you like to keep working on to 
improve your use of ICT? 
•To keep on learning more didactic and technical aspects 
• To keep on group working, in a similar environment as the 
course.



Results

Feedback from the teacher training course



Results

Feedback from the teacher training course.

What would you like to keep working on to continue to 
improve and develop your skills with ITC?
•More sessions to experiment with more activities. 
•There was not enough time to design activities neither to draw 
conclusions.
•To perform another course of these characteristics to depth 
and to enlarge knowledge in the use of MBL 
•To keep the ideas and experiences exchange between 
teachers and group working and to keep on working with the 
group.



Results



Conclusions

About  relevant features of good MBL activities

The design of student worksheets 
(not so long, in a learning cycle,…)

An apropiate
classroom management. 

The context in which the activity
is presented to students.



Conclusions

Class management is more effective when:

good distribution 
of space and set 
up of equipment

contrast results 
with predictions

To make 
predictions and 

discuss them

discussion of 
the context
and problem 

situation 

discussion of the aims
of activity and work 

that students have to do

students discuss results
within the group

group working and 
in  autonomous way

communication of
results and conclusions

Interaction between 
students and student and teacher 



Conclusions

•An important aspect is that the participants in the reflexive 
teacher training course consider that to watch video films of 
activities and the videotaping of their own activities as an
important tool to learn about how to perform these activities and 
how to improve their practices.

•The teacher training model, based on reflexive practice,
implemented by the Department of Education, improves the
teaching and learning in different curricular areas.

About how do teacher training strategies improve the use of 
MBL in the classroom



NEW PROJECT
The acquisition of science competencies

using ICT real time experiments
COMBLAB

(Comenius multilateral project 2012-2014)

(Coordinator institution)



The motivations of COMBLAB

COMBLAB
COmpetency

MBL
LABoratory

To give tools to science 
teachers to enhance Scientific, ICT and 
transversal competencies in secondary school 

students.

To create synergies between groups
of teachers who are working on the topic,
researchers and the educational authorities of
the participating countries.



The specific needs that COMBLAB addresses

MBL

Teachers: some 
do not know how 

to use in an 
efficient way.

Students: low 
achievement of 

scientific 
competencies

Teaching 
materials: 
No common 
framework

Classroom:
Short time of 

data capture, it  
leaves time

that can be used 
for 

competencial 
activities

Students: 
Sensors exist in 
real life/jobs 

have to be 
capable to 
work with 

them. 



1)Obtain research based teaching materials to enhance on 
students the acquisition of science competencies trough 
ICT real time experiments. There is no an established way of 
using this technology in science classes, and COMBLAB aims 
to contribute to create a new framework.

2) Obtain research based teacher training materials to 
enhance the mentioned competencies. As ICT real time 
experiments are a new technology, few teacher training 
materials are available, and in the project we aim to obtain 
them.

3) Share within the consortium and to disseminate the 
outcomes in a public website and in the future in national and 
international conferences and journals. 

The objectives of COMBLAB are to…



4) Create a community of teachers/researchers from 
different countries of the consortium to exchange 
experiences and good practices in the field. To be in 
contact with existing communities.

5) Create synergies with national and local education 
authorities of each of the countries of the consortium to 
promote that the use of the outcomes of the project is taken 
into account both in initial and continuous teacher 
training.

The objectives of COMBLAB are to…



References 
• Demkanin, P., Kibble, B., Lavonen, J, Guitart, J., Turlo, J. (2008). 

Effective use of ICT in Science Education. Socrates (226382-CP-1-
2005-SK-Comenius- C21)

• Friedler Y., Nachmias R., & Linn, M.C. (1990). Learning scientific 
reasoning skills in microcomputer based laboratories. Journal of 
Research in Science Teaching, 27 (2), 173-191.

• Guitart, J., Domènech, M. Oro, J. (2009). VIII Congreso Internacional 
sobre investigación en la didáctica de las ciencias (ISSN 0212-4521) 
http://ensciencias.uab.es

• Korthagen, F. (2001). Linking Practice and Theory; The pedagogy of 
Realistic Teacher Education, Erlbaum, London

• Lope, S., Doménech, M., Guitart, J. (2009). VIII Congreso 
Internacional sobre investigación en la didáctica de las ciencias 
(ISSN 0212-4521) http://ensciencias.uab.es



References 
• Pintó,R; M. Sáez (2006). Estado de la implantación del Aula de 

Nuevas Tecnologías en Catalunya en el 2004-05. CONGRÉS: XXII 
Encuentros de Didáctica de las Ciencias Experimentales. Zaragoza

• Tigchelaar, A., Melief, K., van Rijswijk, M., Korthagen, F. (2005). 
Learning from Practice. Comenius 2.1 Project.2002-2005. 
IVLOS,University of Utrech, The Netherlands.

• Tortosa, M., Pintó, R., Saez, M., (2008) The use of sensors in 
chemistry lessons to promote significant learning in secondary 
school students C T  C C. Charles University- Fac. Sci. Prague .135-
139.

• Tortosa Moreno, M. (2008)  Neteja d’aigua contaminada amb ferro. 
Ciències (9) 17-21 ( 
http://crecim.uab.cat/revista_ciencies/revista/numeros/numero%2000
9/index.htm



Thank you very much for your attention


