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Abstract. Science education should promote the development of competent students in science
and develop their interest in science; however, although the role and relevance of science within
society is evident; the interest towards it is not conscious, being the negative attitudes of the
students the main problem in the teaching of physics, which translates into a deficient knowledge
and lack of scientific vocation. This report aims to diagnose the attitudes of students in high
school physics courses. The study was developed through a non-experimental, descriptive
research design, obtained from the application of a Likert scale that evaluates attitudes towards
physics, adapted and validated to the context of students in an educational institution in
Colombia. The results indicate that the attitudes of the students are slightly favorable, which is
an empirical precedent to continue with the studies on attitudes towards physic. This should be
considered to enhance the learning processes in these students, especially for those who have
their first approach to physical concepts and give importance to attitudes when teaching.

1. Introduction

Science is one of the decisive areas for the development of society, which requires people to develop
knowledge, skills and attitudes that enable them to solve real problems. However, although its role and
relevance are evident, interest in science is not yet widespread in sectors outside the scientific and
research spheres. This phenomenon extends to the educational context, especially at the elementary and
middle school levels. Several studies have detected that the lack of interest and negative attitudes of
students towards science is a problem in science education today, which translates into deficient
knowledge of science [1] and a lack of scientific vocation among students in science, technology,
engineering, and mathematics (STEM) programs, which are necessary for these disciplines to maintain
their activity in progress.

Students' interest in studying science programs has declined in recent years [2]. The factors are
diverse, but some studies suggest that students' attitudes towards science may be an important reason
[3]. The Programme for International Student Assessment (PISA) has confirmed the deficiency of
science education, especially in basic education, and one of its causes is that its affective component has
been ignored [4-7]; therefore, it is necessary to promote positive attitudes towards science and science
learning [8].

It has been shown that attitudes towards science impact and are impacted by educational experiences,
with traditional teaching having the most negative impact on attitudes towards physics [9,10]. The
educational value and importance of science, especially physics, in educational processes is the essence
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and central reason for its incorporation into academic programs. The formation and development of
students' scientific attitudes is fundamental; because, faced with certain apparently complex contents,
students begin to show an unfavorable attitude, as they feel incapable of overcoming the challenges
inherent to the academic demands of physics. The development of the cognitive, affective, and
behavioral components as pedagogical dimensions of attitudes towards physics in students leads to a
better attitude to overcome their own deficiencies in learning and to obtain better achievements during
their education.

This study is important because it will provide information about students' attitudes, which will allow
teachers to guide the physics subject so that they have a greater impact on educational practice. It is
relevant because secondary education is strategic within the education system as it is responsible for
guaranteeing the appropriate transition to higher education [11]. Given the need to promote better
attitudes towards physics in high school students, the question arises: What are the attitudes that students
show towards science at high school levels? From this question it follows that the objective of the study
was to diagnose the attitudes of high school students towards physics.

2. Attitudes towards science

A person's attitude is important in determining their interest, attention, and reaction to related subjects,
for example, in the case of students towards science. In the case of Colombia, the science standards aim
for students to develop the scientific skills and attitudes required to explore phenomena and to solve
problems [12]. One of the difficulties in the study of attitudes is the lack of clarity in the definition of
the object of attitude, which leads to inadequate interpretations of the results of research on the subject
[13]. It is necessary to differentiate attitudes towards science, its teaching, learning, the teacher, the
classroom environment, the didactic strategy, the contents, among others, so it is convenient to make
some clarifications in this regard.

In this study, the definition of attitudes towards science was chosen as the dispositions, tendencies,
or inclinations to respond to all the elements (actions, people, situations, or ideas) involved in learning
science. This definition includes elements such as liking science classes, preference for science careers,
science as an institution and specific science topics [4]. The dispositions or tendencies referred to in the
definition can be operationally assessed through the cognitive, affective, and behavioral components
towards a previously delimited attitudinal object. Attitude measurement instruments are designed, with
Likert-scale items, but difficulties have been encountered at the conceptual (validity) and
methodological (reliability) levels, due to the definition of the different science-related attitudinal
objects that can be measured, so it is necessary to choose instruments backed by rigorous research [14].

3. Materials and method

At a general level, it is a descriptive quantitative study; the research subjects were students who study
physics in grades 10 and 11 of secondary education who were characterized by attitudes towards physics
class by means of a questionnaire that used a Likert scale.

3.1. Level and type of study
The study is a descriptive quantitative study, which aims to diagnose the attitudes towards physics of a
group of secondary school students. Frequency is characterized by the grouping of responses.

3.2. Sample

The sample consisted of 83 students taking the physics course in secondary education (grades 10 and
11) in an educational institution located in the department of Norte de Santander, Colombia, where 43
males participated voluntarily with an average age of 18.9 + 4.71 years and 40 females with an average
age 0f 20.2 £4.21 (mean = SD). The selection of the groups was done using purposive sampling, because
the target groups are formed through entry mechanisms outside the control of the teaching staff; by
grade the distribution corresponds to 50 (60.2%) students for grade 10 and 33 (39.8%) students for grade
11.
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3.3. Instrument

The questionnaire used is an adaptation of the Likert-type tests assessing attitudes towards physics class
[15] and towards chemistry and physics class [16] with the same 8 dimensions, each with 10 statements,
for a total of 80 items with answers ranging from strongly disagree (1) to strongly agree (5); the
dimensions are described in Table 1, which is taken from Mufioz and collaborators [17]. For the
adaptation to the context, a pilot test was carried out in which Cronbach's alpha for the dimensions
fluctuates between 0.79 and 0.85, which gives it an internal consistency, since, for instruments of this
type, an approximate value above 0.70 is accepted.

Table 1. Dimensions and definition of the Likert scale for assessing students' attitudes towards

physics.
Dimension Definition
Group work Activities that students carry out as a group to obtain a product
Individual work and Activity to be carried out by the student in a personal, autonomous, and individual
homework way for the development of their learning in physics class

Practical laboratory work

Practical work as any laboratory/experimental activity carried out in all science
classes

Interests for your future

Personal linkage of the subject regarding the valuation he/she presents towards
science to be considered in future life projects

Teacher's influence about
physics

The teacher is understood to be a stimulating factor towards attitudes; therefore,
it deals with the teacher-student (individual) linkage and their relationship in
terms of classroom didactics and content

The content and perceived difficulty of the student's effort to achieve in the
subject is covered

The aim is to find the relationship that the student has with the subject based on
the link between the subject and the natural/observable world and the contents of
the subject

Difficulty in learning
physics

Relationship between
everyday life and the
physics course

Social importance,

importance of science and

It is understood that attitudes are fostered by a positive perception of scientists

R and science
scientists

3.4. Procedure

Authorization was requested from the directors of the educational institution to obtain the information,
and once obtained, the instrument was placed in digital format on the educational institution's platform
during the timetable assigned to each group; both teachers and students were informed of the purpose
of the study and expressed their willingness to participate. With the help of the teachers in charge of
each of the groups, the students responded voluntarily during the assigned dates, which correspond to
the first semester of 2021. Only those students who completed the questionnaire were considered.

3.5. Data processing

The arithmetic mean per item and the overall score per test dimension were calculated using the
Microsoft Excel spreadsheet. For the interpretation of the numerical scale, it follows the methodological
guidelines of the Likert scales [18], which means that scores below 3.0 indicate an unfavorable attitude
and, for scores above 3.0, a favorable attitude to physics will be considered as a favorable attitude to
physics.

4. Results
Next, the results obtained from the application of the test of attitudes towards physics class and its
respective dimensions to high school students are presented.

4.1. Attitudes towards physics among secondary school students
The overall results of the attitudes expressed by secondary school students and the descriptive
comparisons by grade for the dimensions of the instrument are shown in Figure 1; from Figure 1,
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students show a favorable attitude towards physics (3.3), especially quite favorable attitudes towards
individual work and homework (3.6), work in laboratory practice (3.6) and the relationship between
everyday life and the subject of physics (3.5), and less favorable attitudes towards the difficulty of
learning physics and interests for the future (3.0).

Total 33
8. Social importance of science and scientists 3.2
7. Relationship between daily life and Physics subject 3.5
6. Difficulty learning Physics 3.0

5. Influence of the teacher in the Physics subject 3.1

Dimensions

4. Interests for your future 3.0
3. Work in laboratory practices 3.6
2. Individual work and tasks 3.6

1. Group work 3.1

Figure 1. Overall average of scores per dimension of the instrument.

4.2. Attitudes towards physics in students by grade level

In the following, we will explore students' attitudes towards physics by grade and identify possible
differences between them. This comparison is made because the aim is to show how attitudes evolve
from one grade to the next at the secondary school level; considering the information in Table 2, there
is no difference between the average score of grades 10 and 11.

Table 2. Overall comparison of means
between 10th and 11th grades.

Grade Arithmetic mean
10 3.2
11 32

Considering the values presented in Table 3, it can be indicated that there are no differences for the
dimensions: interests for their future, relationship between everyday life and the physics course, and
social importance of science and scientists, which indicates that there are no differences for these
dimensions between grades 10 and 11; however, in the dimensions: group work, individual work and
tasks, work in laboratory practices, teacher influence on the physics course, and difficulty in learning
physics, differences are observed. From the previous result, the difference between students in grades
10 and 11 for the dimension difficulty in learning physics stands out, since students in grade 11 show a
favorable predisposition, while the attitude of students in grade 10 is below the favorable one.

High school students show a slightly favorable predisposition towards Physics class, with a value
higher than 3, which is corroborated in various studies [19-22], but which contrasts with a study that
agrees that the predispositions that students manifest towards physics are negative, especially in those
with low academic performance [23]. The favorable predisposition of the students in this study indicates
that there is a basis on which to enhance students' general interest in physics, which could be achieved
with innovative strategies such as active learning [24].
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This study constitutes an empirical background for further research on attitudes towards physics in
students, other levels, and grades, as well as their relationship with other variables such as motivation
[20], academic performance [23], gains in learning physical concepts [25].

Table 3. Comparison between 10th and 11th grade by dimension.

Grade
Dimension 10 11
Average Sd  Average Sd
Group work 32 0.77 3.0 0.66
Individual work and homework 3.6 0.71 35 0.69
Practical laboratory work 3.6 0.65 3.7 0.67
Interests for your future 3.0 0.82 30 0.84
Teacher's influence on the physics course 3.1 0.51 32 0.53
Difficulty in learning physics 2.8 0.87 3.1 0.78
Relationship between everyday life and the physics course 3.5 0.70 3.5 0.69
Social importance, importance of science and scientists 3.2 0.53 3.2 0.49

5. Conclusions

Studies of attitudes towards learning physics are relevant, as it is considered a difficult subject for
students to learn. The results of this study suggest that secondary school students have a slightly
favorable attitude towards physics. As for the comparison between the attitudes of Grade 10 and 11
students, no differences were found overall. There are only differences in the dimension of difficulty in
learning physics, where an unfavorable attitude was observed in Grade 10 students, possibly due to the
degree of satisfaction experienced by these students as it is their first approach to the subject of physics.
This should be considered to enhance the learning processes in these students, especially for those who
have their first approach to physical concepts and to give importance to attitudes when teaching. Finally,
future studies on attitudes towards physics should include other variables such as academic performance,
motivation, innovative strategies, the teacher, and preconceptions of physics, among others. In addition,
it could be extended to university students of basic sciences and engineering, or in other types of
populations, these being fields of study for future research.
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