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RESEARCH AS AN EDUCATING TOOL

Tamara Brice
Riga Secondary School Nr. 41, Ogre State Gymnasium, Latvia
E-mail: tamara.brice@gmail.com

Introduction

Every human possesses his internal scientist which promotes to inquire
about the world around us consisting of different objects and processes. The main
goal of the scientific process is to acquire new knowledge. Unfortunately, it is im-
possible to obtain scientific abilities only from theory and observations and it is
required to develop the skills of research by doing everything by oneself and try-
ing and encountering problems and allowing mistakes. So, to develop these skills,
alongside theoretical lectures and challenges a cycle of practical tasks should be
introduced to students.

Importance to acquire the skills of scientific research

Old educational methods — sitting in a classroom, carefully listening and
participating in a unified work rhythm —is not anymore suitable for contemporary
students and teachers. During everyday routine pupils lose motivation to learn,
but educators are not ready to work with low motivated students. It is necessary
to involve pupils more in education process instead of only requiring them to lis-
ten and take notes. To help teachers to better understand the necessities of a par-
ticular student and find a common language with him, it is essential to teach him
to think, to analyse and to find interconnecting laws, also, it is required that the
student asks, expresses his option and is capable to think creatively. Research is a
creative process that takes place during the events of general exploration and
discoveries based on already acquired knowledge, and is open for fresh
knowledge and ideas.

In every human there exists an internal scientist who is curious with ques-
tions about the world around, different objects and processes. Everyone should
satisfy this curiosity (Mathematics and Engineering, 1998). Students can learn
about the world by reading and listening about already revealed facts as well as
learning through researching. Research is a core-stone for scientist to analyse and
describe the world around us (American association for the advancement, 2001).
Also in the education process it is possible to aspire to be as a scientist and their
purposeful actions by acquiring the fundamentals of research. So, everyone of us
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can become a scientist. The main goal of research is to obtain new knowledge. At
the beginning student should set a goal to be able purposefully and with correct
research steps- as scientists would- reveal mystery of chosen process. It is a path
towards the expansion of knowledge by means of previously attained facts. By
scientific process problems are being solved by scientific methods and achieve-
ments. Science is a materialistic investigation tool to reveal mystery of our uni-
verse by trying to explain objects and processes in it. According to this method the
main research aspects are set up.

Research includes (see Figure 1):

1. Doing observations of the target process and set up research goals (Ame-
rican association for the advancement, 2001;).

2. Defining questions about observable objects and processes (American as-
sociation for the advancement, 2001; Yager, Kaya, Dogan, 2007);

3. Offering an explanation for these processes and set up hypothesis
(MaHbkKHa, 2006; Yager, Kaya, Dogan, 2007);

4. Verifying probability and analyse different sources of information about
scientific investigation (American Association..., 2001; Yager, Kaya, Dogan, 2007);

5. Carrying out an experiment (American Association..., 2001);

6. Mining the data and analysing it (American Association..., 2001);

7. Discussing results with others, confirming and verifying outcome that is
compatible with already proven concepts (Yager, Kaya, Dogan, 2007);

8. Defining new facts and interconnecting laws (American Association...,
2001).

The goal of the education process is to help to acquire the skills of scientific
investigation, to think independently and make conclusions by interchanging
structural elements of the education process, content, methods and approaches.
An educator must have an ability to conduct education process in such a way that
students enhance their importance in learning, get them interested and demon-
strate the chosen target knowledge and abilities, actuality and necessity. Students
are perceived as scientists who learn how to solve problems in an actual situation.
The curiosity of the new scientist (student) is motivated by interests in the target
process and develops practical skills. Educations process transforms into a scien-
tifically oriented education process what is oriented towards learning and ac-
quired of curriculum requirements simultaneously motivating students to involve
in the education process. Eventually, motivation significantly affects the quality of
achievement level, unfortunately the motivation isn't always developing simulta-
neously with the beginning of the lesson — right after the bell. The main goal of
the education process is a scientific cycle, which develops in a helical manner of
acquiring theoretical and practical competence (QanuHrep, 2007).
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Figure 1: Author: Kishore, L. (2006). Available: Kalnlnina, D., Pétnieciskas
prasmes attistiba dabaszinibas, 2012, Raka p. 47.
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Teacher plays an important role during scientific- educational process.

1. The ability to choose the relevant scientific investigation level, according
to the student’s intellectual development level.

2. The ability during the lesson to balance individual and collective scientific
performance forms and their role in the structure of the lesson (Janunrep, 2007).

Defined tasks plays particularly significant role in the development of skills
that motivates the students to think before experiment meanwhile developing
intellectual abilities. Students compare and analyze results that are obtained by
finding the information about a process and gathering the knowledge of others.
These tasks help to evaluate the level of scientific skills and by the conclusions
made by the student teacher can determine how well prepared the student is for
an independent scientific work (JanuHrep, 2007).

The concept of electricity is introduced for the first time in the lessons of
natural science in the 6™ grade. The goal is to expand the scientific ability by ac-
quiring theory about electricity and its consumption and by fostering the interper-
sonal collaboration between students.

1. To learn practically implement electrical circuits following safety
requirements.

2. Tolearn to draw electrical circuits using conventional symbols.

3. To understand the laws that govern the glow of light-bulbs by
configuring particular circuit.

Teaching the topic of electricity mentioned before in form 9™ and 11"
graders | came to conclusion that only few students from 30 have ability to recog-
nize elements of an electrical circuit. Consequently, the question about which as-
pects of scientific abilities the students have acquired and which not rises. Unfor-
tunately, it is not possible to acquire scientific abilities only by listening theory or
observing how others are working practically but only by practically doing and en-
countering any emerging problems and mistakes and resolving them with the
support of a teacher.

Therefore, in my work | have implemented practical and scientific projects.
In each class the students weekly do one practical laboratory-work. This cycle of
laboratory works consist from 7 to 8 works related to an actual theoretical topic
or an upcoming one. Before lab-work students receive the protocol of the work..
In case of already taught topics in the protocol only required tasks are given, so,
students should independently choose instruments, formulate hypothesis, de-
scribe the routine of work, the only exception is first works in elementary school
which include the instructions with brief theoretical explanation. Students per-
form registration of data in prepared tables, construct graphs and analyze the
work, and make conclusions. In the first works tips are already given to help with
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deducing the conclusion and in forthcoming work students deduce them inde-
pendently or if necessary consult with the teacher. | have observed that particu-
larly during first work students intensively seek consultations with me how to
make protocol, how to draw graphs and how to make conclusions. This is how |
choose to prepare the students for future scientific work. Students who choose to
do scientific- educational research works in natural sciences predominantly after
graduation from secondary school continues their education in physics, chemistry
and biology related fields.

Summing-up

The skills of research are acquired by experience of an actual research that
enables the student independently and creatively solve the problems of the tasks
presented and include research, asking, speculating, providing solutions for these
practical activities by collecting, analysing and interpreting data, drawing
conclusions. Then comes the step to inform others about these discoveries. This
leads to the next stage — scientists research papers (ZPD), where the student is
already very motivated on their own to study a phenomenon deeper, looking at
both the work of other scientists and books, as well as carrying out the
experiments, innovations and drawing conclusions. Students who choose to work
on ZPD in natural sciences, after graduation, mainly choose to study natural
sciences, IE, physics, chemistry or biology, in university.
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