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Abstract: The practices of laboratory have been studied much, especially 

the design and the effects in the comprehension of the science concepts. More-

over, it is said that the laboratory stimulates the students’ motivation. However, 

these works are able to produce some great differences in the students. The 

study has been realized with students of the first year of college in Spain by a 

test at the end of two academic courses. The students had two practices every 

week, before they had several subjects with a few practices during secondary 

school. It is possible to conclude with the results of the test that the laboratory 

practices can develop characteristics in the students as the reflection towards 

the nature and in general before the life, the search of explanation before the 

phenomena that they observe in their ordinary life, an improvement in the plan-

ning and organization in the life. 
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1. Introduction 

In Spanish curriculum, science education in the secondary education takes 

the scientific literacy as a goal, the curriculum has been reformed in several op-

portunities in order to acquaint the students with theories, concepts and scien-

tific processes. A proposal that is taking major force is the movement science, 

technology and society (Furió et al., 2001). 

It is possible to make this movement reality in the classroom by means of dif-

ferent manners: by means of theoretical explanations that relate three areas or 

doing investigation in the way of laboratory practices. For these reasons the 

curriculum changed and two new subjects were included: science of the con-

temporary world and experimental techniques. We are going to focus in the se-

cond one.  

Experimental techniques is based on laboratory practices, the students follow 

the rules of the scientific method and observe the application of the results in-

vestigated in the reality. In these practical works it is not only a question of 

learning and understanding but also of doing investigation and learning to do 

science, even also it is a question that these activities make students to develop 
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as persons from a more general point of view. Therefore, it is a question of ana-

lyzing if laboratory practices fulfill with their function inside the scientific educa-

tion and inside the education in general, it is important to identify the laboratory 

contributions to the students education. 

2. Contributions of the laboratory practices 

These practical works are a proper activity of the science education, it is one 

of the aspects that separates this education from others. Nevertheless, never 

there have been absent detractors of these works because they are activities 

that carry a certain uncertainty as for the order and the efficiency (Moyer, 1976; 

N'Tombela, 1998). Consensus does not also exist among the professors at the 

moment of defining the aims of these works. Another disadvantage appears in 

the studies brings over of the preconceptions, these in some cases persist in 

spite of the practices realized in the laboratory (Driver, 1989). Other authors 

(Hofstein & Lunetta, 1982; Richoux & Beaufils, 2003) claim to the professors 

that the aims of the practices are not the same as the general aims of the sci-

ence course, they ask that this type of activities generates certain special con-

tributions. For all that, the laboratory is not an instrument that is used yet (Cano 

& Cañal, 2006). 

As for the advantages, it is stated the diversity of opinions brings over of what 

the laboratory practices contribute to the students’ education: for some the la-

boratory work promotes the personal initiative and favors a more nearby contact 

of the students with the professors (Tremlett, 1972); other professors demon-

strate that the laboratory is a motivational instrument in the science education 

(Folmer et al., 2009); other professors observe that students can manipulate 

material by the help of laboratory practices; for other professors the works help 

to understand scientific concepts; even the students affirm that these practical 

activities promote the interest for the natural phenomena (Kerr, 1963; Tamir, 

1989); moreover some authors include laboratory practices in order that the 

students manage to establish the normal relation between science and reality 

(Nedelsky, 1958; Michels, 1962). The laboratory has to be understood as a 

scene of investigation, where the important phases of the scientific method are 

carried out, the variables are controlled by enough efficiency, the different tech-

niques are verified in order to the proposed aims and the student learns to fol-

low the protocol established for the investigation to realize. From this point of 
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view it is understood that for the professors and researchers (Schmidt, 1995) is 

a fundamental instrument in the process of science education. The professor-

ship expects to obtain the following results of the application of the practical 

works (Barberá, 1996; Seré, 2002; Crujeiras & Jiménez Aleixandre, 2012): 

1. To learn and to understand better the hypotheses, the concepts, the mod-

els, the laws, the theories, etc. 

2. To acquire the experience of a certain number of realities, facts and devices 

that use the procedures and the theories. 

3. To learn how to reproduce the same experiences, following the established 

protocols. 

4. To learn the procedures, the techniques and the strategies to use to face 

other experiences. To have adaptability to the different theoretical and 

methodological problems. 

5. To learn to use the theoretical knowledge learned in order that it is present-

ed and is used when it is a question of realizing investigation complex pro-

cesses. 

6. To develop competences.  

Nevertheless, the laboratory not only is important in the investigations but al-

so, is an activity that has taken more importance from the point of view of the 

scholar and university academic schedule. In addition, teaching based on la-

boratory has taken different lines along the history, of having a methodological 

approach to other one more orientated to the investigation from the nineties 

(Barolli et al., 2010).  

The works developed in the laboratory also have a great influence in other 

areas of the human person, we have spoken about the capacity of observation 

that develops with these activities, the deepest comprehension of the concepts 

and theories, the assimilation of the procedures, etc. Nevertheless, it is not 

necessary to forget other dimensions also unavoidable in the scientific current 

occupation, to the teamwork that is a condition for all those that try to join an 

investigation group (Tamir, 1989; Kirschner, 1992). Consequently, the devel-

opment of skills to be used at coordinated groups becomes irreplaceable and 

urgent. 

The integration in the laboratory works can help students to have a major 

care of the material objects that manipulate in their daily life, and maybe are 
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interested in knowing their functioning. In the laboratory practices, the students 

develop competences for the planning, activities and sequences process organ-

ization. It does not exist any doubt that order practical notions might integrate in 

the material and immaterial things that, undoubtedly, they will concern other 

aspects of the daily life. This type of competences and skills that develop in the 

laboratory practices are very prominent, though often professors does not give 

them the due attention, nevertheless they are relevant and necessary attitudes 

to promoting with these works of direct form, besides they are desirable atti-

tudes to acquiring by means of other varied activities, in which scarcely this is-

sue is considered. Some authors (Aguzzi et al., 2009; Pérez Vega et al., 2009) 

demonstrate that the laboratory practices must be still guides which should 

show as a goal to chase the responsible manipulation and material utilization, 

the need to follow with the major rigor the established protocol order and the 

major cleanliness before, during and at the end of the accomplishment of the 

prescribed activities. 

3. Methodology 

It has been polled for two consecutive years the students of Experimental 

Techniques between 18 and 19 years of different colleges, in total 45, this sub-

ject is optional, they are students who have chosen science studies. Before they 

have made several practices but this is the first chance to make practices every 

week. 

The survey questions were validated by four professors: two from Education 

department and two from Physics department. Another professor different from 

the one who has given them the subject, made the survey in an anonymous and 

free way. They answered these questions at the end of the academic year in 

which they have dealt this subject. They had an hour to answer and one en-

couraged them to that they were reasoning their answers. 

4. Results 

The questions of the survey have several aspects, between others the 

changes in the science conception, the behavioral changes and the mutations 

in their ways of reasoning on having faced the natural phenomena. 

4.1. Satisfaction with the laboratory practices. The students answered almost 

unanimously that have amused themselves in the laboratory while they were 

working and some of them have spread themselves explaining the motives. 
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These attitudes of complacency, so favorable to the laboratory practices, could 

gather in three behavioral types attending to the motives that base it: 45 % af-

firmed that the practices have turned them out to be very interesting, another 

equal percentage, 45% of students demonstrated their satisfaction for the cor-

rect application of the theoretical aspects studied in the physics class; the rest, 

10%, exhibited as motive of satisfaction the very dynamic character of the la-

boratory activities. 

4.2. From the practice to the theory. In another question, the students an-

swered also unanimously that the laboratory has helped them to understand 

better the physics and chemistry concepts and theories. As for the concretion of 

examples that shown the best assimilation of the theoretical aspects, the majori-

ty of the students, polarized in the topics of reactions and in the related ones to 

the matter structure. They enumerated the following ones: electronic configura-

tion, atomic theory, atomic models, chemical change, ph, concentration, 

gravimetries, besides other topics of physics like the parabolic shot or the har-

monic movement. 

4.3. Practices and science conception. Before the question of what influence 

the laboratory has supposed for them in their science conception, they an-

swered: 

Table 1. Changes due to the laboratory practices. 

rethink 
university 

studies

14%

understand 
better natural 
phenomena

55%

understand 
better the 

theory

31%

 

 

The students, before the science conception like body of absolute truths, an-

swer in 83% that uses approximations in the calculations and that small mis-
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takes have always, opposite to 17% who thinks that the information is exact and 

without mistake. In addition, two thirds affirmed that the science does not con-

clude in absolute truths, offering so interesting answers as the following: 

 "It works with exact enough approximations". 

 "The scientific truth is extended but it does not turn in absolute". 

"It works for construct models which come closer increasingly the truth". 

The students of Experimental Techniques also answered, in 80%, which 

have changed their way of observing the nature and that they has influenced to 

"look" differently at the natural phenomena. They manage to answer that 

"sometimes I observe more attentively the phenomena of the daily life" or 

"sometimes I observe and try to explain what I have seen". 

4.4. Anthropologic characteristics. As for other more personal dimensions, 

which could be named more anthropologic characteristics as the improvement 

in the order, in the planning, in the organization, even in turning into more re-

flexive persons the students answer: 

 42 % of the students affirm to ponder a bit more of time their decisions, their 

answers in day after day. Some of them say that their “explanations are 

more reasoned ", " I find out more at the moment of taking a decision " … 

 40 % have become more methodical, they affirm that the laboratory has 

helped them to generate habits of planning and organization. 

 A third of the students invoke that the practical activities have helped them 

to be more ordered from the material point of view in the college and in 

house. 

 

5. Conclusions 

The work in the laboratory can help the 18 and 19-year-old students not to 

develop only attitudes of frequent use in the scientific scene but also to gener-

ate interesting habits for the daily life. It is an activity that has to claim a major 

importance from the point of view of the education of the sciences and also from 

the point of view of the personal and social development of the students. 

In the educational context the experience of the laboratory has been mani-

fested. The students value positively the practices of the laboratory that they 

have reinforced their better comprehension of the concepts of physics and 

chemistry and have allowed them to understand the applications of the theory 
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that they saw in class. They admitted to have developed a better capacity for 

the observation of the natural phenomena and for a more pertinent explanation 

of the same ones. 

Some students have restated their university future, taking decisions on the 

possible career to study, tending to physics, chemistry or chemical engineering. 

They have changed their science conception: it is not a question of an abso-

lute knowledge, but the science has to be understood better as a permanent 

search of the truth, which we can come closer increasingly without it is obtained 

finally. As concrete detail, they demonstrate that at the moment of measuring 

and to use data they take up that they can contain mistakes. 

The laboratory has influenced them positively in the development of their 

personality making them more reflexive, helping them to develop habits of or-

der, planning, organization both in their study and in the prosaic ones of every 

day in their houses and in the relations with the others. 

Finally, another notable aspect: these aims have been achieved in the practi-

cal study of a subject in which the students have amused themselves and enter-

tained. In any case, it is very important to underline that the laboratory has mo-

tivated and helped them to be more interested in science. 
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