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Abstract 
Teachers' beliefs towards teaching and learning science has been a prominent research topic in the 
last decade. Recent studies indicate that in teaching practice traditional methodologies predominate in 
the primary school science classroom. Likewise, the most active methodologies are in the minority 
despite being considered essential for a desirable professional development. As some research 
indicates, the impact of traditional teaching is influenced by an improper epistemological training of 
teachers. In this sense, the present study has two fundamental objectives. The first objective is 
focused on analysing the perception of the teacher in training towards the teaching-learning of the 
sciences. For this purpose, the affective and emotional variables of the students are taken into 
account, as well as the classroom methodologies of the teachers during the teaching of the contents 
of natural sciences in primary education. The second objective has been to diagnose the level of 
teaching self-efficacy presented by the teacher in training when explaining the scientific-technological 
contents in the primary classroom. The sample consisted of 150 students from the last year of the 
Grade in Primary Education, future school teachers. The design of the research has been exploratory 
and descriptive with mixed analysis of the data obtained. As a measuring instrument, a questionnaire 
structured in two sections based on the objectives of the study was used. The first section included 
reflection questions on the experience of the participating subjects during the development of their 
teaching practices. Specifically, they were asked about the methodologies most used by teachers in 
active service, their effectiveness and the interest or motivation shown by the primary student in 
scientific-technological learning. In the second section, the subjects had to assess on a Likert scale 
their ability and level of competence when explaining scientific content in the primary classroom. The 
results obtained confirm that there is a traditional approach to explaining scientific content in primary 
school. However, it is also true that educational approaches based on new technologies are beginning 
to be detected among teachers in active service, and this improves students' interest in science. On 
the other hand, the results obtained in the self-efficacy variable reveal that teachers in training feel 
little competent to teach in the primary classroom the scientific contents proposed in the questionnaire. 
Inferential statistical analysis reveals that there are no statistically significant differences (Sig. > 0.05) 
in the levels of teacher self-efficacy as a function of the gender variable. Finally, it is concluded that it 
is necessary to adequately reinforce the professional perceptions expressed by future teachers 
through innovative and meaningful teaching methods in order to avoid the development of survival 
strategies in the science classroom that might cause students to reject these subjects. 
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1 INTRODUCTION  
Educational activity is a social activity based on the training of children and young people in scientific, 
humanistic, aesthetic and moral knowledge, so that the development of all their capacities in these 
fields will enable them to participate fully in society [1]. However, as some authors indicate [2], science 
teaching in primary school is affected by inadequate preparation and negative attitudes of teachers in 
training at this level towards STEM (Science, Technology, Engineering and Mathematics) areas. 
Research on teacher training in science education shows that both scientific and didactic components 
should be encouraged. In addition, they indicate that both cognitive and emotional aspects of teaching 
and learning in different subjects should be developed together [3]. In general, the students who 
access the studies of the Degree in Primary Education have a fragmented, superficial and not very 
solid scientific knowledge [4]. Other authors [5] also add that it may be an ambitious task to try to 
address scientific content alongside specific aspects of didactics. Other research [6] indicates that the 
scientific knowledge of future primary school teachers is often far from the desired minimums and 
constitutes a difficulty in approaching the Teaching of Experimental Sciences. 
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The training stage of future teachers implies orienting them in the construction of knowledge to 
improve levels of teacher self-efficacy, as well as the emotions they experience towards different 
subjects, being more negative towards scientific areas [7, 8]. However, according to some studies [1], 
the way in which scientific and professional training is carried out in universities and high schools does 
not favor the creation of an environment in which these potentialities can reach their development, 
since education focuses on the transmission of knowledge, rather than on didactic, cognitive and 
emotional training. Teachers who do not acquire continuous training or those who do not have the 
time to carefully develop an integrated curriculum may adopt an informal curriculum [9]. Furthermore, 
this group conceives of teaching as a process of direct transmission of content and learning, as the 
formal and mechanical incorporation of content into the minds of students [10], this being a thought 
that can be transferred to future teachers in practice. For this reason, in the teacher training stage it is 
important to take into account variables such as the domain of scientific content, attitudes and 
emotions towards such content, and also beliefs about teaching self-efficacy. Some research [11] 
suggests that teacher training should improve training in scientific content, implement specific courses 
in science teaching methods, change the curriculum to make it more investigative and constructivist, 
and incorporate state and national scientific standards into classrooms. 

In this line, some authors [12] point out that a high percentage of future teachers feel poorly qualified 
in science subjects because they consider that these subjects are difficult to learn and to teach their 
future students, which may contribute to the promotion of negative emotions and attitudes when 
teaching these subjects and lead to low levels of teacher self-efficacy. Other studies [13,14,15] 
indicate that teacher self-efficacy is a motivational construct that directly influences classroom results. 
If we want our teachers to carry out school learning effectively, they must have adequate notions of 
how students' motivation to learn works. Nevertheless, several studies [16, 17] indicate that one of the 
most effective ways to motivate students towards science is the implementation of teaching based on 
inquiry and experimentation. When teachers are oriented towards processes of critical reconstruction 
of the traditional teaching model, subjecting them to a significant and functional contrast with 
knowledge and experiences more coherent with the results of educational research, more conscious, 
complex and evolved teaching-learning models, capable of sustaining an innovative and truly 
professionalized practice, may emerge [18]. 

According to some authors [19], methodologies based on inquiry and practice give teachers the 
function of orienting, reflecting, selecting, designing and providing data for the collaborative 
construction of solutions to the questions addressed. In this way, the desire of schoolchildren to know 
and understand can be satisfied and, at the same time, progress is made towards the achievement of 
priority curricular objectives. Through interaction between students and teachers, the teaching-
learning process is constructed and developed. It is necessary to point out that the style of this 
interaction and the actions generated from it will be marked, to a great extent, by the approach or 
attitude adopted by the teacher in relation to the child. For this reason, this work investigates the future 
teacher's focus on the current educational practice of active teachers and evaluates the scientific 
competence level acquired during their initial training. 

2 METHODOLOGY 
The research carried out follows a descriptive and exploratory design with a mixed approach, following 
a quantitative and qualitative analysis of the variables under study. Two general objectives have been 
proposed. The first objective is focused on analyzing the perception of the teacher in training towards 
the teaching-learning of the sciences. For this purpose, the affective and emotional variables of the 
students are taken into account, as well as the classroom methodologies of the teachers during the 
teaching of the contents of natural sciences in primary education. The second objective has been to 
diagnose the level of teaching self-efficacy presented by the teacher in training when explaining the 
scientific-technological contents in the primary classroom. 

The objectives outlined above have served as a reference for formulating the research hypotheses: 

• Hypothesis 1 (H1): The methodological approach of Primary Education teachers has a 
traditional character. 

• Hypothesis 2 (H2): The teacher in training usually combines traditional methods with more 
innovative methods. 

• Hypothesis 3 (H3): Future teachers have a low level of teacher self-efficacy. 
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• Hypothesis 4 (H4): There are no statistically significant differences in the level of teacher self-
efficacy as a function of the gender variable. 

2.1 Sample 
The sample consisted of 150 students from the 4th year of the Degree of Primary Education, future 
teachers of this stage. They were selected by means of non-probability sampling due to the ease of 
access to them. The students had to show their perception of the teaching activity carried out by their 
assigned tutors during the internships in the different primary schools and, in addition, evaluate their 
own competences as teachers in the area of science. 

2.2 Measuring instrument 
As a measuring instrument, an opinion questionnaire was developed, divided into several sections. 
The first section was aimed at knowing in detail which teaching strategies and methodologies were 
adopted by the majority of in-service teachers according to the teachers in training during their 
teaching practices. They also valued the attitude of primary school pupils towards the Natural 
Sciences classes. In the second section, the students had to evaluate their levels of teaching self-
efficacy or their ability to impart in the classroom contents of the primary school Natural Sciences 
curriculum. For this purpose, a 5-point Likert scale was established in which 0 was “Not at all qualified, 
I don't know that content”; 1 “Not very qualified, I would have to learn that content first, although I 
could use the student's textbook to prepare myself a little earlier”; 2 “Quite qualified, it's a content that I 
know and I'm sure I can think of how to impart it”; 3 “Very qualified, but I would have to look for 
different methodologies to explain it so that my student would learn meaningfully” and 4 “Totally 
qualified, I control it perfectly, I would know how to explain it right now to anyone in a clear and 
meaningful way”.  

3 RESULTS 
Firstly, the results obtained in the section of the questionnaire related to teachers' conceptions of 
science teaching and learning are presented, and secondly, the results related to teaching self-
efficacy. 

3.1 Results on pre-service teacher’s perception 
Students judge a teacher's performance positively if it fits their own characteristics and position in 
learning [20]. Below, we see the assessment made by primary school students of the teaching work of 
their tutors. Tables 1-5 specify the results based on the categories that were established to 
qualitatively analyze the data collected on teaching work. Specifically, these categories delve into the 
methodologies applied in the primary classrooms and will be later analyzed one by one. 

Table 1 shows the results obtained in the category Type of explanation. 

Table 1. Results in the category type of explanation used. 

Category: Type of explanation 

Oral 42.3% 

Written 1.0% 

Oral and written 19.6% 

Practice 4.1% 

Other 33.0% 

If we analyze the types of explanations proposed in table 1, it is observed that 42.3% of the teachers 
in practice indicated that their assigned tutors relied on oral explanations when teaching science 
contents. That is, the explanation of the theory was based on readings from the textbook, and only 
19.6% of the tutors supported the expository method with explanations written on the blackboard. It is 
also observed that theoretical explanations supported in practice or experimentation are scarce since 
only 4.1% of active teachers use this type of methods during Natural Sciences classes. On the other 
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hand, the trainees also indicated that sometimes the tutors complemented the lectures with other 
teaching methods. This other type of explanation included the use of videos and the digital whiteboard 
mostly but also diagrams, concept maps, images and drawings, although to a lesser extent. However, 
it should be noted that the use of this type of explanation was always combined with the type of oral or 
written explanation. Although reading is considered a highly valued form of learning, it is of great help 
to prepare summaries of what has been read and learned, to note down doubts and, in general, to 
undertake practical actions to correct them [21]. 

Table 2 presents the results obtained in the category Use of the textbook. 

Table 2. Results in the category use of textbook. 

Category: Use of the textbook 

Always (essential) 74.8% 

Sometimes (guide) 22.8% 

Never (dispensable) 2.4% 

With respect to the use of the textbook, Table 2 shows that 74.8% of teachers use the textbook as 
their main teaching resource and only 2.4% express a certain detachment from it, perhaps to claim 
their capacity for decision-making and autonomy in teaching, as some studies indicate [22]. However, 
according to teachers in training, 22% of active primary school teachers supplement the textbook with 
their own material, suggesting that little by little it is beginning to be assumed that adequate science 
teaching requires greater involvement on the part of teachers. 

Table 3 indicates the results extracted from the category Implementation of experimental activities 
aimed at consolidating the learning of contents. 

Table 3. Results in the category implementation of experimental activities. 

Category: Implementation of experimental activities 

Yes 34.1% 

No 65.9% 

The results shown in Table 3 suggest that the majority of active teachers, 65.9% specifically, do not 
engage in hands-on activities in or outside the classroom. Certainly a great deal of teacher 
involvement is required to implement experimental or inquiry activities in the classroom, but as some 
authors [23] point out, we believe that organized experimental work adapted to students stimulates 
learning, improves attention, influences motivation, favors learning, and enhances memory. On the 
other hand, those surveyed indicated that the experimental activities carried out by 34% of the 
remaining teachers were excursions to the natural environment, models and laboratory work, among 
others, but were carried out occasionally with some content that was difficult to understand. 

Table 4 shows the results obtained in the category Implementation of supplementary activities. 

Table 4. Results in the category implementation of supplementary activities. 

Category: Implementation of supplementary activities 

Yes 53.7% 

No 46.3% 

As shown in Table 4, 53.7% of future teachers indicated that supplementary activities were common in 
the Natural Sciences subject, mentioning, for the most part, cards, interactive games on the digital 
blackboard or excursions to the natural environment, but also scientific debates, drawings or murals or 
scientific workshops, although the latter to a lesser extent. However, 46.3% of those surveyed said 
that no parallel activities were carried out in the science classroom to complement the theory 
explained. 
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On the other hand, the type of evaluation used by active teachers was analyzed. The results obtained 
in the category Evaluation system are specified in table 5. 

 Table 5. Results in the category evaluation system.  

Category: Evaluation system 

Written 88.6% 

Practical 0.8% 

Both 10.6% 

Table 5 shows that, according to 88.6% of respondents, the written test prevails at the end of 
explanations of various subjects, and in very few cases did teachers combine the theoretical test with 
practical tests related to the subject matter (10.6% of respondents). 

The results shown in the different categories established allow us to accept the 1st hypothesis (H1) 
formulated in the research “The methodological approach of Primary Education teachers has a 
traditional character”, since the categories analyzed show that traditional methods continue to be a 
priority in science teaching during the primary stage. 

On the other hand, in the first section of the questionnaire, teachers in training were also asked to 
specify the attitude shown by primary school pupils to the Natural Sciences classes, taking into 
consideration the methodology used in the classroom. The results are shown in table 6. 

Table 6. Results on the attitude and emotions of the primary school student towards science. 

Interest of primary school students Emotions of primary school students 

Low 19.5% Negative 23.6% 

High 80.5% Positive 76.4% 

Table 6 on affective domain reveals that during the primary stage, the majority of students show a 
favourable attitude towards science, thus coinciding with the results of other previous studies [24]. The 
negative attitudes shown by 23.6% of students, and consequently, a low participation and interest in 
the area (19.5% of students), may be related to the traditional teaching methodologies applied in the 
classroom, as indicated in other studies [3]. 

In addition, respondents carried out a brief self-assessment of their performance as teachers during 
their internships. These results are shown in table 7. 

Table 7. Results on the performance of the teacher in training as a teacher. 

Methodology used Role Promotes learning 
Innovative 10.6% 

Support 65.9% No 33.3% 
Traditional 39.8% 

Autonomous 33.3% Yes 66.7% 
Mixed 48.0% 

If we make an overall assessment of the results shown in table 7, it is observed that future teachers 
are beginning to acquire a positive view towards more innovative and student-centered teaching 
methods, despite the fact that the majority of respondents have taken the role of classroom support as 
their main position. Nevertheless, 10.6% of the participants stated that they implemented novel 
methodologies in science and 48% tried to combine this type of teaching methods with more 
conventional methods. Along these lines, it is logical that 66.7% of teachers in training consider that 
they have ensured meaningful learning in primary school students. On the other hand, it is notorious 
the coincidence in the results referring to the students who said to use traditional methodologies 
(39.8%) together with the 33.3% of respondents who considered that their role in the classroom did 
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not promote learning in the students. The above results make us accept the 2nd hypothesis (H2) 
formulated “The teacher in training usually combines traditional methods with more innovative 
methods”, as the teachers in training begin to leave behind the traditional teaching methods. 

3.2 Results on pre-service teacher’s self-efficacy 
This section shows the results referring to the self-efficacy variable. Figure 1 shows the 26 items of 
content selected to evaluate the levels of teaching self-efficacy of the participating subjects. Figure 2 
shows the scores obtained on the Likert scale for each statement proposed in Figure 1.  

 
Figure 1: Statements from the questionnaire to evaluate teaching self-efficacy. 
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Figure 2. Charts referring to teacher self-efficacy in training.  

Figure 2 allows us to affirm that future teachers tend to assess themselves at a low level, that is, they 
feel little competent when it comes to teaching contents linked to Physics/Chemistry. Specifically, the 
results are distributed between 1 (Not very qualified) and 2 (Quite qualified), although it is relevant to 
note that there is a high percentage of students who do consider themselves to be not at all qualified 
(0) when it comes to working on contents related to machines and their structure (I10, I11, I12 and 
I13). On the contrary, there are some statements such as I1 and I16 on the properties of materials or 
renewable energies respectively, in which a large number of teachers consider themselves to be very 
qualified (3). The data in Figure 3 leads us to accept Hypothesis 3 (H3) “Future teachers have a low 
level of teacher self-efficacy”, since the respondents show insecurities when it comes to proposing 
courses in which different scientific contents are worked on. 

On the other hand, an inferential analysis was carried out to check whether there were statistically 
significant differences in the self-efficacy variable according to gender. The results shown in Table 8 
indicate that men and women claim to have the same degree of competence in science.  

Table 8. Student's t-test on self-efficacy as a function of gender 

 
 
t 

 
df 

Sig. 
(two-tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence Interval 
of the Difference 

Lower Upper 

 Mean  0.929 47 0.358 0.197 0.212 -0.230 0.625 
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Due to the lack of statistically significant differences between genders in the self-efficacy variable, we 
can accept Hypothesis 4 (H4) “There are no statistically significant differences in the level of teacher 
self-efficacy as a function of the gender variable”. 

4 CONCLUSIONS 
The results found indicate that traditional classroom-based educational methods continue to prevail 
today, and there is still a predominance of traditional beliefs in teachers over science teaching and 
learning [25]. We agree with other studies [26, 27] that there is a resistance on the part of teachers to 
replace outdated educational practices with more innovative ways of teaching, that is, teachers 
continue to use traditional educational practices in their classes despite having gone through 
countless training courses and various curricular reforms. 

We agree with various researches [28-30] that indicate that it would be advisable for teachers, in 
addition to having a continuous formation, to continue innovating in order to provide an adequate 
understanding of science. They should also take into account students' preferences regarding 
experimentation and practice, since they are a good way to continue encouraging a taste for science 
and, consequently, to ensure effective and quality learning. However, this new teaching model, with a 
new conception centered on the students and their learning process, also requires promoting greater 
participation and active involvement of teachers who must change their roles, from teaching what is 
known to helping to learn, to working in teams and collaborating with other teachers [31]. 

On the other hand, the results presented on the self-efficacy variable indicate that future primary 
school teachers have low beliefs about their competence level when teaching science. As some 
authors [32] pointed out, teachers with low beliefs about their effectiveness in science teaching avoid 
teaching science content. For this reason, promoting teaching skills should be an essential aspect 
during initial training, since teachers are referents for students and directly or indirectly influence their 
behavior [33, 34]. With respect to the gender variable, some authors [35] have found in their studies 
that boys have a slight advantage over girls in scientific areas. However, our results seem to indicate 
that there are no statistically significant differences in competence between genders [36]. 

Finally, we conclude that educational approaches based on practice and experimentation can have a 
positive impact on the self-efficacy of teachers during their initial education. It is therefore essential to 
ensure teacher training based on innovative methods, not only because of their educational potential 
[30] but also to ensure quality science teaching for future generations [37]. 
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