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Abstract: The development of society is closely connected with science and technology education;
however, many international and national studies reveal the contradiction between the increasing
societal needs and the insufficient quality of education in this field. The science knowledge acquired at
school often is formal; it is not based on understanding and students learn without interest. The study is
focused on the following theses: modern society needs scientific literacy; learning without interest is
unproductive; all subject teachers must give support to education of science literate young people. The
aim of the study is to find out the attitude of prospective teachers to science and their opinion about what
knowledge and skills in science correspond to interests and needs of Grade 9 students nowadays.
Students from two higher education institutions have been surveyed; the questionnaire included both
closed and open questions. The 4 point Likert scale is used in closed questions. The participants of the
study are prospective teachers who are not connected with teaching science subjects. The survey was
organized on-line. SPSS program have been used for data processing. The findings show that on the
whole prospective teachers’ value highly the importance of science education; besides there is no
statistically significant difference between the prospective teachers representing different specialities.
Respondents’ opinion on some of the science acquisition issues differs depending on their different work
and life experience. Unequivocally cognitive interest has been recognized as the learning motive as well
as the teacher’s role in the promotion of the interest. The study gave a possibility to attract the attention
of future teachers to the importance of science education. The obtained results will be further applied in
teacher education in higher education institutions.
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Introduction

The development of the society is closely connected with the development of science and technology
education; however, many international and national studies reveal a contradiction between the increasing
societal needs and insufficient quality of education in this field. Nowadays the people’s ability to orient
quickly in the changing world applying the knowledge and skills as well as the creative self-development
abilities has become more significant (Briede, P&ks, 2014; Science Education in Europe..., 2011). Many
specialists on education admit that school graduates frequently have poorly developed short-term memory;
they fail to see the main idea and generalize; their knowledge is superficial and fragmentary. They lack the
contextual knowledge characteristic to science; they have low interest in science (Cedere, Jurgena,
Gedrovics, 2015; Potvin, Hasni, 2014). The lack of knowledge and skills in science and mathematics today
is considered a threat to the modern technology and science-driven economics (Pellegrino, Hilton, 2012;
Draft Science..., 2013). These facts encourage seeking possibilities to improve the learning content in
science and mathematics. The aim of the article is to find out the prospective teachers’ opinion about the
role of science in the all-round education process of students in basic school and to evaluate factors that
influence a full-fledged acquisition of the learning content.

Theoretical substantiation of the problem

The learning content is the human experience that is specified according to the learner’s age
peculiarities, society and the age and which is usually divided (grouped) basing on its thematic
constituent parts in school subjects, study courses and thematic cycles. The learning content includes
concrete knowledge, skills, performance experience, culture and social experience, the experience of
intellectual values, conviction and the formation of attitudes that the learners acquires in the
teaching/learning process. During the didactic process its subjects- the teacher and the learner as the
components of this process come into mutual relations of dependence, conditionality and necessity
(Zogla, 2001, 82). The teaching/learning content is one of the components uniting these two subjects.
This is a specific bipartite formation. Firstly, it is formed by the knowledge, skills envisaged in the
programme that the student has to acquire and character features are nurtured and developed, and,
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secondly, the teaching/learning content, the teacher’s support - the content of recommendations, the
demonstrated model, introduction of the student in the independent work. The teaching/learning content
is also the intellectual values that the student acquires with the teacher’s help (Zogla, 2001, 96-97).

The selection of the teaching/learning content has always been an intrinsic problem for the teachers.
Immediate bringing students closer to life, work and nature takes place in science subjects. The
teaching/learning content should correspond to several provisions —the level of difficulty that is
appropriate to students’ age group; it should facilitate the learning motivation and interest, and adequate
to the teaching methods (Geidzs, Berliners, 2000; Potvin, Hasni, 2014). Modern science education
content has been elaborated in a united system in physics, chemistry, biology and mathematics so that
the student formed an undivided understanding about the processes and phenomena in nature as well as
developed science-cognitive skills. The context of the learning content helps to understand the essence
of what has been acquired and gain experience of applying the knowledge in real life situations. Today
along with the subject knowledge the student also obtains key skills necessary for life (Meyer, 2008;
Namsone, Cakane, 2011; Osborne, Simon, 2003).

Modern science learning is focussed on four reciprocally connected aspects (Draft Science..., 2013):

e content: both the current and historical personal, local, national and global issues that need the
understanding about science and technologies;

o knowledge: understanding about the most intrinsic facts, concepts, explanatory theories that
form the foundation of scientific knowledge. Such knowledge comprises both the knowledge
about nature and technological artefacts (content knowledge), the knowledge about how such
knowledge emerges (procedural knowledge) and the understanding about rational substantiation
and application of these procedures (epistemic knowledge);

o skills: the ability to explain facts scientifically, to evaluate and perform scientific (research)
studies, to interpret data and evidence scientifically;

e attitudes: the set of attitudes towards science - interest in science and technologies, approval of
scientific approach to the research, awareness and understanding of the environment issues.

Higher education institutions and the lecturer’s pedagogical work in them form the education environment
in which the future specialists’ readiness for the professional activity develops. The readiness for the
professional activity is formed by the set of qualities that is the result of the accumulated positive
experience and the internal potential of successful pedagogical activity as well as the state of resources for
a purposeful activity (Baltusite, 2012), therefore finding out exactly the students’ opinion is important in
order to explore the significance of prospective teachers’ attitude to science in the education of prospective
teachers of different specializations (Muijs, Reynolds, 2012). The studies on the teaching/learning content
most frequently involve students or teachers who are the immediate participants of the teaching/learning
process (Cedere, Jurgena, Gedrovics, 2015; Nehring, Nowak, 2015; Potvin, Hasni, 2014). However, the
opinion of students- the prospective teachers has been little studied so far.

Methodology

Continuing the previously performed studies (C&dere, Jurgena, Helmane, 2015) students - the
prospective teachers whose chosen speciality is not directly connected with teaching of science subjects
and mathematics have been surveyed. Respondents’ general social and pedagogical psychological
experience not their knowledge gained during the studies at the higher education institution has been
taken into consideration when forming the research sample. Besides, they have not had a direct contact
with science subjects in their study process. Such a sampling of respondents would allow judging more
objectively about the place of science in basic education.

The survey has tried to find out students - the prospective teachers’ opinion about how Grade 9 students
should answer questions about the learning of science according to the real provisions of education and
national needs. Such a research position would allow treating the learning content “from the distance”,
i.e., without involving the immediate participants of this teaching/learning process- Grade 9 students
and teachers of science subjects.

The following research questions have been set:
e What is the prospective teachers’ opinion about the importance of science acquisition in basic
school?
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o Does the teaching/learning content of science subjects (biology, chemistry and physics)
correspond to the students’ needs and interests in basic school?

The questionnaire of the survey is based on the studies performed earlier (C&dere, Jurgena, Helmane,
2015) and documents regulating education in Latvia (Noteikumi par..., 2014). The questionnaire
contains closed and open questions. The closed questions correspond to four value Likert scale and are
coded: 1-no, 2 —rather no, 3 — rather yes, 4 —yes. The questionnaire includes two groups of questions:
A) Does the student want to learn (find out about) science? B) How does the student learn science? The
open questions are included in the questionnaire to receive additional information about the learning
content in science and its implementation in schools that would help to evaluate the teaching/learning
process and the factors influencing it more versatile way.

The reliability (inter-item consistency) of the quantitative part of the questionnaire according to
Cronbach alpha coefficient was 0.884. The questionnaire was made on the internet using Google disc,
students answered questions online. The survey was carried out in October 2016.

The participants of the survey were 151 students from two higher education institutions of Latvia: Riga
Teacher Training and Educational Management Academy and University of Latvia, of them 136 were
female and 15 male students. 51.7 % of the total number of respondents are full time students and
48.3 % - part time students. Different pedagogy specializations have been represented. The largest
respondent groups are: future preschool teachers— 25.8 %, teachers of the creative sectors (dances,
music, visual art)— 21.9 %, elementary school teachers — 12.6 %. The respondents’ average age is 25.8
years, majority of them (72.4 %) are first year students.

The data analysis was performed using the statistical software SPSS 23 program. The mean values
of answers M (1 <M <4) were used to describe the respondents’ opinions. In order to assess the
credibility of the differences of mean values in two reciprocally independent groups the t-test analysis
of the independent samples was used. Correlation analysis was used for determining the strength of
the relationship between two variables. Cronbach Alpha Test was used for stating the reliability of the
guestionnaire.

Results and discussion

Results received from the survey data demonstrate that on the whole the prospective teachers have the
understanding about the importance of science in ensuring the economic and social growth of Latvia.
There are no significant differences between the answers given by the full time and part time students
as well as students of different specializations. The issue that knowledge in science is needed in any
walk of life is confirmed by the answers given by prospective teachers of dance and rhythmic, music,
visual art and teachers of other specializations not connected with science (“The wider is the person’s
inner world and knowledge, the more valuable is the person... ”, “Chemistry and physics is also in art”).
Significant differences according to the data of the t test analysis are only in the question about whether
Grade 9 student should be able to make mathematical equations in order to solve practical tasks (Item
A8). The answers given by students of creative specializations (M = 1.73) are lower than those given by
other respondents (M = 2.38); t(149) = -3.498, p = 0.001). It can be added that the mean answer of the
whole respondents’ sample is rather no, which means that according to the prospective teachers such
integrated skills should not be asked from Grade 9 students.

As the mean values of the answers demonstrate, Grade 9 students should have an interest to find out
about simple natural phenomena in order to be able to explain themselves, for example, why the forest
smells differently after the rain (M=3.41), in order to know how human organism functions (M=3.50)
and how drinking water is purified (M=3.37) (Table 1).
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Table 1
Prospective teachers’ opinion about Grade 9 students’ cognitive interest in science
1<M<9)
Description
No | of indicators Formulation of indicators M SD
(Group A)

The interest to find out why the air after the

! Al thunderstorm smells differently 3411 0.751

9 A2 The wHImgness to learn more about growing and 284 | 0.888
reproduction of plants

3 A3 The interest in the constitution and functions of human 350 | 0.692
organism

4 AB The willingness to understand why the soapy solution is 287 | 1.024
not clear

5 A6 The W|!I|ngness to unde;rs'_[and why the glass vessel 317 | 0.978
breaks if water freezes in it

6 A7 The interest to learn how drinking water is purified 3.37 | 0.869

7 A8 Pleasure in solving _practlcal tasks with the help of 294 | 0.985
mathematical equations

8 A9 Agfeelng on the importance of science knowledge in the 344 | 0726
national development

The second group of questions characterizes the learning content of science subjects. According to the
constructivism approach (Brooks, Brooks, 1993) which lies at the basis of learning science, the student
has to acquire conceptual knowledge, the skill to carry out an experiment, to explore, analyse and
generalize. This group of questions demonstrates how students learn, resp., what the organization of the
teaching/learning process is and to what extent students have learned to apply their knowledge in biology,
chemistry, physics and mathematics in the solution of simple, practical problems. The respondents’
answers show also the opinion about the depth of the cognition in different areas connected with science
and mathematics. Is student of Grade 9 willing to learn anything that requires effort? (Table 2).

Assessing the real situation in the teaching/learning process of science in school respondents
acknowledge that Grade 9 students should possess certain skills of making observations in nature and
their everyday life and to explain them applying the knowledge and skills gained at school. High mean
assessment (M=3.07), which means rather yes and yes, is given to the item B3 about the skill to explain
natural phenomena (volcanos, floods, acid rain, fire). Similarly, (M=3.09) respondents are certain that
exploring some phenomenon students should have the interest to learn more about it (B9). Less
significance is given to the exploration of nature during the free, out-of-school time (M=2.34), which
possibly for the majority of students is connected with limited possibilities to perform such an
exploration. Respondents marking “rather yes” (M=2.99) admit that putting effort in learning sometimes
is needed (B10).

Taking into consideration that almost half of respondents are part time students and the range of
respondents age is rather broad (18-42 years), respondents were divided into two groups. Group 1 — the
first year students who continue their education immediately after having graduated from school,
age — 18-19 years, group 2 — aged 20 and older.
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Table 2
Prospective teachers’ opinion about the science learning content in basic school
(1<M<4)
Description
No | of indicators Formulation of indicators M SD
(Group B)
1 B3 The skill to explain natural phenomena 3.07 0.806
9 B4 The skill to find out the causes of the natural 5 88 0.730
phenomenon
3 B5 ;Ii']twee skill to analyse problems in nature or everyday 579 0.750
4 B6 The skill to predict the solution of the nature problem 2.34 0.824
5 B8 Enthusiasm in relation to science 2.95 0.823
6 B9 Interest that emerges in the process of exploration 3.09 0.791
7 B10 Selection of hard but interesting tasks 2.99 0.852
8 B11 Spending the free time on the exploration of nature 2.34 0.901
9 B12 Understanding about the work of a professional 230 0.885
researcher of the nature

It is significant that actually mean values of all answers in group 1 are lower than in group 2 which
comprises respondents with greater life and work experience. The answers of both these independent
groups were compared using thet test. Statistically significant differences were stated about several
indicators at o = 0.05:

item A5:1(104) = -2.610; p = 0.010;

item A8: t(104) = -2.892; p = 0.005;

item B11:t(104) = -2.449; p = 0.016;

item B12: t(104) = -2.196; p = 0.030.

Such results demonstrate that understanding of science as well as apprehension of what should be learnt
at school comes with experience (years) and self-experience. Self-experience is the component of
consciousness that in an integrated process of the perception, understanding and experiencing the facts,
things, phenomena creates new values and influences the person’s action in the present and the future.
“New (secondary) self-experience does not exist along with the previous (primary) self-experience but
interacts with” (Giese, 2010, 87). Self-experience for students who already work in preschools, run
dance and rhythmic lessons, carry out pedagogical work for promoting students’ musical or art
development is their knowledge, skills and attitudes that they have gained in life and which have become
personally meaningful (Brigmane, 2014).

As demonstrated by students’ answers to the open questions they see the necessity of the constructivism
teaching approach in the science acquisition process relating it to the application of students’ knowledge
in everyday life and the teacher’s creative approach to the solution of science problems. Prospective
teachers admit: “Science is a perfect subject in which one could explore what is being taught- go out
and explore nature, carry out research experiments”, «...the teacher should pay more attention to the
fact that students are aware of and understand the importance of science in practical life”, ... for the
teaching/learning process to be smooth and successful, the teacher’s and student’s cooperation and
initiative is important”. Many respondents recalling their own science lessons at school appreciate that
“...we had practical classes with microscopes”, ”...we had to collect tulip blossoms...”.

Respondents in their recommendations about improving the science education process in school have
most frequently mentioned words interest, to facilitate interest (n=247), practical life, practical activity,
practice (n = 154), creative, to teach creatively, creative lessons (n=135). The necessity to develop
inquiry skills has been emphasized comparatively less (n=63) which could serve as evidence for the
isolation of this concept or is small popularity among the “science non-specialists”. The results of the
correlation analysis also indirectly show it —a relatively weak correlation between the interest to explore
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nature and its processes (Al, A6) and the research (inquiry) activity (finding the causes — B4, problem
solution — B5), see Table 1 and Table 2. Correlation coefficient r = 0.13 ... 0.32 has been found. The
necessity of interest in nature and its processes is assessed considerably higher than the practical, inquiry
cognition. Respondents’ opinions about the Grade 9 students’ insufficient interest in science are
reasonable (Cedere, Jurgena, Gedrovics, 2015; C&dere, Jurgena, Helmane, 2015; Potvin, Hasni, 2014),
this problem still exists. Comparing these results with the previously performed study (Ceédere, Jurgena,
Helmane, 2015), in which the questions were answered by school students’ differences between the
mean values of answers given by Grade 9 students and prospective teachers’ sample were identified. In
teachers’ view Grade 9 students’ perseverance carrying out a study should be higher. Students should
have greater interest in the processes and phenomena in nature and practical life. It is typical that the
difference is greater between the opinions of group 2 respondents (older prospective students) and the
students. Equally high assessment is given to the importance of the science and mathematics knowledge
in the national development. Some statistically significant differences between the students’ real attitude
to science (school students’ opinion) and the prospective students’ opinion can be mentioned. To find
out the differences t test was used (at a. = 0.05):

e on stability of interest and perseverance in inquiry (B9: t(400) = 3.757, p<0.01;

¢ onthe interest to see and observe the changes of substances in everyday life (A5: t(402) = 6.606, p<.01;

e on the interest to learn how drinking water is purified (A7: t(405) = 5.046, p<.01).

The support expressed by respondents to the transition to learner-centred teaching/learning process as
well as the necessity to improve the system of organizing the learning has common results with similar
studies (Jurgena, Cedere, 2015; Jurgena, Gedrovics, 2014).

Conclusions

The readiness of the future teachers for the professional activity is formed in education environment of
higher education institutions, accumulating positive experience of pedagogical work and actively
participating in the evaluation of the modern complex, changing and multidimensional educational
processes therefore exploration of students’ opinions is important in order to find out students’ attitude
to the importance of teaching science in the education of new teachers of different specializations.

As demonstrated by the survey findings there are no significant differences between the opinions
expressed by the prospective teachers of different specializations. In general students — prospective
teachers assess positively the science subjects and their importance for immediate bringing school
students to life, work and nature, they support the transition to learner-centred educational process as
well as the necessity to improve the system of learning organization. Answers about the desired changes
in the teaching approaches, the willingness themselves to participate in the inquiry-based activities thus
implementing their creative abilities describe the above mentioned opinion expressed by the
respondents. The prospective teachers who have more life and work experience assess higher the
importance of science education in different professions and everyday life.

The prospective teachers consider that the content of science subjects (biology, chemistry and physics)
in basic school corresponds to the students’ needs, interests and is an integral component of basic
education for all students’ regardless what profession the student will choose in the future. Emphasizing
the interest as one of the most important learning motives respondents require more responsibility from
the teachers. At the same time the respondents acknowledge systemic problems and support the
constructivism learning approach and incite finding more possibilities for students’ practical and
creative work. The study gave a possibility to attract the attention of future teachers to the importance
of science education. The obtained results will be further applied in teacher education in higher
education institutions.
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