Journal of Vasyl Stefanyk Precarpathian National University
bitpjournals.pnu.eduua w2 JPNU
Vol. 11, No. 1 (2024), 155-163 scientific journal

UDC 37.016:57]373.5.041:37.091.313
doi: 10.15330/jpnu.11.1.155-163

STRATEGIES FOR ACTIVATING INDEPENDENT LEARNING
ACTIVITIES OF STUDENTS IN BIOLOGY CLASSES

TETIANA MYKYTYN, NATALIIA DMYTRUS, NADIIA KAPETS, VICTORIA GNIEZDILOVA

Abstract. The article is dedicated to methods of activating students' independent learning activities
during biology classes. It is proved that independent work in education holds significant
importance for both the learning process and students of general secondary education. As noted by
the authors of the article, the successful implementation of such activities depends on the teacher's
ability to effectively manage them. Among the innovative methods there are: problem-based
learning, projects and research, group work, utilization of internet resources and multimedia, task
solving, and independent preparation of presentations or reports. By following these principles, it is
possible to contribute to the development of students with their own worldview and a steadfast life
position. The article highlights the importance of active independent learning activities during
lessons, particularly in biology, and provides lesson plans developed using methods aimed at
fostering such activities among seventh-grade students. Additionally, the results of student surveys
are presented, demonstrating the level of interest in biological education, ranking of subjects in
personal significance, level of students” independent activity, and their suggestions for diversifying
and improving the process of biology learning. It was revealed that 13% of students exhibit a high
level of independent learning activity, 54% demonstrate an average level, while 32% have a low
level of independent learning activity. It is noted that activation of students' independent learning
activities in the process of studying biology is crucial for both their personal growth and overall
development. As biology has its peculiarities, students' independent activity becomes the
foundation for their success and the development of scientific thinking. Taking into account these
aspects, it can be argued that students' independent cognitive activity in the study of biology is
essential for their comprehensive development and the formation of scientific thinking and skills
useful in future life and professional activities. According to the research, to achieve such results,
teachers should create conditions conducive to the development of students' independence and
cognitive abilities, providing them with the opportunity to independently explore, study, and
conceptualize new knowledge.

Keywords: independent work, project-based learning, activation of learning activities, biology,
survey.

1. INTRODUCTION

Due to the rapid development and advancement of science and technology, there is a need to review
the methods and approaches to education used in school education in order to effectively fulfill the
educational and developmental tasks set, in pace with scientific progress. The main objectives of modern
educational institutions are to educate enlightened and active members of society who can easily adapt
and navigate in modern conditions, and to foster active, independent, and creative thinking in students
during the learning process. There is a need to eliminate conventional and stereotypical thinking that
has become entrenched in our society. Success in this task can only be achieved through active and
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independent learning activities (Altukhova, 2012, p. 13).

In the 21st century, a graduate of a general educational institution should possess a system of
knowledge in various fields of science, have their own scientific worldview, be prepared for active labor
and cognitive activities, and be able to acquire knowledge independently. Active independent cognitive
activity of students is a necessary feature not only in the education system but also in future professional
and independent life.

To organize such activities, a teacher have to present the material in a way that is accessible and
diverse, taking into account the age and individual characteristics of students. What was relevant
decades ago and was successful may not satisfy the interest of students and, accordingly, will not be
effective in today's world. It's important to remember that we are dealing with children who have grown
up in an era where everyone has free access to various sources of information (Artemova, 2006, p. 24).

Obtaining thorough knowledge is impossible if a student simply lacks interest in educational
activities and the material being studied. The task before the teacher is not only to impart a body of
knowledge but also to identify and develop students” creative abilities, stimulate them to independently
seek new information, and effectively apply knowledge in their daily lives (Dziabenko, Budnyk, 2019). It
is important for educators to consistently determine the sequence and richness of independent work so
that students can demonstrate their creativity and initiative. With each academic year, students' level of
knowledge and cognitive abilities increases, leading to the complication of independent work, which is
important for preparing students for independent activities in the future.

Biology is precisely the subject that occupies an important place in human life for self-discovery and
understanding of the surrounding world. It directly engages students in research activities and
contributes to the formation of creative abilities. During the study of biology, students engage in various
activities such as observation, experiments, and tasks that require a creative approach, solve exercises
and problems independently, implement their own ideas during participation in school biological
projects, and conduct various research (Altukhova, 2012, p. 15).

Research objective: To identify the features of active independent cognitive activity in biology classes
in the 7th grade and apply techniques to enhance such activity in school.

Research methods: Analysis and synthesis of theoretical sources, information synthesis, observation,
surveys, and pedagogical experimentation.

2. ACTIVITY AND INDEPENDENCE OF THE STUDENT AS AN EDUCATIONAL
ISSUE

The development of students” skills in independent learning activities is an important component of
the educational process. The teacher’s task is to teach students how to learn, acquire knowledge
independently, and improve their skills and abilities. To achieve this, students need to be equipped with
techniques for completing tasks, algorithms for processing the necessary educational material, and
provided with all the necessary visual materials for its successful perception.

Organizing independent work for students in biology classes is a problem that many teachers seek to
address. Comenius in his work “The Great Didactic” wrote, “People need to be taught to observe nature
themselves, not just to memorize the observations and explanations of others from books.” Independent work in
biology classes is of great importance as it contributes to the development of character, industriousness,
independence, and improves skills in analyzing and systematizing acquired knowledge (Kovalenko,
2008, p. 407). It also creates conditions for conducting discussions, demonstrating initiative, and creative
abilities (Budnyk, Mazur, Matsuk, et al, 2021). Additionally, activating students’ activity through
independent work can effectively combine the processes of acquiring new material and its consolidation,
as well as assess and evaluate students” knowledge, skills, and abilities (Comenius, 1940).

Independence of students is viewed as a necessary condition for activating cognitive processes and
the entire educational process as a whole. In the analysis of theoretical material on this topic, leading
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pedagogical scholars understand “independence” as the formation of certain qualities of students'
personalities in the process of their learning. Various types of independence are also encountered, such
as creative, cognitive, intellectual, executive, and others.

P. I. Pidkasystyi explains this phenomenon as a more independent educational activity of students,
less influenced by the teacher. This includes any organized active student activity directed at achieving a
predetermined educational goal within a specially allocated time: searching for knowledge, processing
it, consolidation, formation and application of skills and abilities, systematization, and generalization of
knowledge (Tusheva, 2014, p. 251).

Activity and independence of students are related concepts, but different in their essence. O. V.
Skrypchenko explained this as follows: “Activity may or may not contain independence. This can be
understood by examples such as situations in class where a student is active but does not demonstrate
independence in involuntary reading, mechanical copying, eavesdropping on answers, or copying images or
examples. In educational activity, independence is manifested in activity aimed at acquiring and improving
knowledge, mastering work techniques. The latter element is associated with the formation of cognitive interests
and other factors that stimulate and enhance volitional efforts to perform educational tasks” (Psychological and
Pedagogical Foundations of Teaching, 2008, p. 296).

Cognitive activity, in turn, accompanies any independent action that reflects a readiness for
energetic, initiative-driven knowledge acquisition and requires volitional effort. Cognitive independence
is always aimed at acquiring new knowledge, presupposes a student's readiness for investigative work,
while cognitive activity takes place during the acquisition, reproduction, and consolidation of
knowledge. Cognitive independence and creative abilities are related as generic and specific concepts,
but they cannot be formed without active intellectual work. Cognitive independence arises from an
internal need to acquire and deepen existing knowledge. Only when there is a certain need serving as a
catalyst for certain activities does personal activity emerge. It is also important to remember that
cognitive activity does not arise out of nowhere but requires certain conditions to serve as a catalyst for
active cognitive activity in students (Altukhova, 2012, p. 14).

Thus, cognitive activity and independence are integral parts of cognitive activity, they are
interconnected, but not identical. They complement and reinforce each other's significance in cognitive
activity: in conditions of intellectual activity, a student's independence manifests itself, becoming an
internal source of thinking development. Although they are related, each of them has different
manifestations and is formed differently, thus being separate subjects of study in didactics.

A large number of educators have studied the issue of independent work, such as V.K. Buriak, P.I.
Pidkasystyi, B.P. Yesypov, K.D. Ushynskyi, J.A. Comenius, and many others. In their view, independent
educational activity consists of the following aspects: the teacher's attitude towards students'
manifestations of independence; the ability of students to independently plan their educational
activities; the ability to distinguish between primary and secondary aspects; the student's ability to
assess the complexity of the material; the presence or absence of educational interest in studying a
particular material; the ability to apply knowledge in practice without external assistance; the ability to
independently evaluate one's educational results (Altukhova, 2012, p. 14; Artemova, 2006, p. 28;
Sukhomlynska, 2005, p. 287).

The importance of independent work in the educational process cannot be overstated, as through its
application, a number of educational tasks can be accomplished, such as: raising students' awareness
and strength of knowledge acquisition; fostering skills and abilities needed not only during the school
years but also in adult life; teaching students to apply knowledge and skills in life situations; developing
students' cognitive abilities, logical thinking, and creative potential; and instilling in them a culture of
intellectual work.

The significance of independent work has been emphasized in the works of many educators. For
example, K.D. Ushynskyi believed that independent student activity in lessons is the “sole strong
foundation of any fruitful learning” (Artemova, 2006, p. 23). According to him, the educational process
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should be organized so that "children, as much as possible, work independently, while the teacher
guides this independent work and provides material for it" (Sukhomlynska, 2005, p. 285).

A. Diesterweg attached great importance to fostering students' independence. According to him,
only knowledge and skills acquired independently are valuable: “The mind cannot be filled with
anything. It must encompass and process everything independently.” He also coined the famous quote
that reflects the role of the teacher in the educational process: “A bad teacher presents the truth, a good
one teaches to find it” (Altukhova, 2012, p. 15).

Therefore, independent work has great educational and developmental significance. The success of
this type of educational activity depends on the teacher's skill in managing it, adhering to the logic of the
pedagogical process, ensuring its accessibility and appropriateness, taking into account the age and
individual characteristics of students, creating problem situations in the classroom, and correctly and
rationally organizing students' independent work, which is associated with overcoming certain
difficulties. Additionally, for the effectiveness of independent work, it is necessary to maintain a
connection between different types of such activity and strive to diversify it. Homework and classroom
independent work should complement each other. By adhering to these principles, it is possible to
educate a student with their own worldview, a defined life position, and their place in modern society.

3. RESEARCH OBJECTIVE, METHODOLOGY AND DATA

To study the level of independent learning activity in biology classes, a pedagogical experiment was
conducted with 7th-grade students. The experiment involved 22 students from class 7-A of Ivano-
Frankivsk Lyceum named after Mykola Sabat. The experiment took place during the period from
February 27 to April 8, 2023.

Research problem: At the present stage, schools require the application of modern teaching methods
and technologies that effectively stimulate children to independent learning and the development of
their creative abilities.

Research object: The educational process in biology classes for the 7th grade at Ivano-Frankivsk
Lyceum named after Mykola Sabat. Research subject: Independent learning activity in biology classes.

Research hypothesis: If various pedagogical methods and techniques for activating cognitive activity
are applied in the teaching process of biology, we will be able to educate children with a high level of
knowledge, independence, and activity.

To address these tasks, the following research methods were applied:

* Analysis and synthesis of methodological literature on the topic.

¢ Pedagogical observation.

¢ Testing of students.

¢ Questionnaire survey.

Questionnaire 1 “Assessment of students' interest in acquiring biological education and personal
ranking of the importance of school subjects in the 7th grade,” Questionnaire 2 “Determining the level of
independent learning activity,” were created based on the samples of surveys by Pashnev B.K. and O.O.
Gorchynska (Questionnaire for Studying Cognitive Activity of Students, 2007; Tusheva, 2014)

The research was conducted in 3 stages:

e The first stage (February 2023) began with studying the literature on the topic, planning the
pedagogical experiment, and preparing materials for conducting student surveys.

¢ The second stage (March and early April 2023) involved conducting the pedagogical experiment,
including administering surveys to determine the level of significance of the biology subject among
others, ranking school subjects, and assessing the level of independent learning activity among students
of class 7-A.

¢ The third stage (April and May 2023) included data processing and analysis of the results of the
pedagogical experiment, as well as drawing conclusions and preparing the report (Pedagogical
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Experiment: Teaching Methodological Guide, 2008).
4. RESULTS AND DISCUSSION

Independent learning activity occupies a significant and prominent place in the educational process,
as the skills of independent work are needed not only during schooling but also in students' adult lives.

To assess the level of independent learning activity, experiments were conducted at Ivano-Frankivsk
Lyceum named after Mykola Sabat among students of class 7-A. During the research, two lessons were
developed on the topics “Comparison of the skeletons of different animal groups” and “Animal
digestion”. These lessons were designed to activate students' independent work, and the following
methods and forms of work were applied: team projects, problem questions, and laboratory work with
experiments.

The properties of activating independent learning activity in 7th-grade students were investigated
using two methods: the first demonstrates the level of interest of students in biological education and
the personal ranking of subjects, while the second determines the level of independent learning activity.

Method 1: Survey of students to assess their interest in obtaining biological education and the
personal ranking of subjects in the 7th grade.

The aim of this experiment is to determine the level of students” interest in acquiring biological
education and to determine the ranking of subjects in personal significance. The survey was conducted
using printed copies of the questionnaire. During the experiment, students filled out these
questionnaires, indicating the level of significance of each proposed subject and answering three written
questions. After collecting the completed forms, the results were processed and systematized.

Method 2: Determination of the level of independent learning activity.

The purpose of this research is to determine the level of independent learning activity among 7th-
grade students. This experiment was conducted using a questionnaire based on the models developed
by B.K. Pashnev and O.0O. Horchynska (Questionnaire for Studying Cognitive Activity of Students, 2007;
Tusheva, 2014).

The questionnaire contains three-answer options, each of which expresses a certain level of
independent learning activity. Thus, most answers “A” indicate a high level of independent learning
activity, answers “B” indicate an average level, and answers “C” correspond to a low level.

Moving on to the processing of results. Out of 26 students in the class, 22 participated in the
experiment. Analyzing the results of the first survey, it becomes clear that students of class 7-A have an
average level of interest in obtaining biological education. Out of the 14 proposed subjects, only two
students ranked biology in 2nd place, one in 3rd place, and none in 1st place. The majority of students,
namely 5, ranked biology in 7th place (Fig. 1).

As for the rest of the subjects (Fig. 2), it can be noted that English language, which is at the first
position for nine students, holds the highest popularity in students' personal rankings. Algebra occupies
the second position for four students, Ukrainian language is in third place for four students, and
Ukrainian history is in the fourth position for five students. Therefore, biology does not occupy the
leading position among other school subjects in the 7-A class and demonstrates an average level of
interest in its study.
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Fig. 1. The level of students” interest in acquiring biological education
Source: The survey was conducted by the authors of the article
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Figure 2. Ranking of subjects in personal significance
Source: The survey was conducted by the authors of the article

As for the question: “If you were a biology teacher, what would you change in the way biology is
taught?” 8 out of 22 students wouldn't change anything. Ten students suggested diversifying the study
of biology through various games, working in pairs, conducting more laboratory work, watching
interesting videos, and presenting intriguing facts during lessons.

One student mentioned conducting lessons outdoors. Additionally, four students have a unique
perspective on school biology, suggesting omitting the study of sponge structure, cells, flies, fish, crabs,
spiders, arguing that they are scary. One of them expressed a desire to study more about arteries and the
circulatory system.

To the question: “How much time do you spend on doing biology homework?” students responded
that they spend on average between 30 to 60 minutes, depending on the volume of homework assigned
to them.

The question: “What sources of information do you use to complete your biology homework?” gave
the following result: the main source of information is the school textbook, workbook; presentations and
videos (links to which the teacher attaches in Classroom); Internet resources; answer keys; ChatGpt, and
two students seek help from family members (mom and elder brother).
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Fig. 3. The level of independent learning activity of students in class 7-A
Source: The survey was conducted by the authors of the article

Based on the analysis of the responses from the students of class 7-A (Fig. 3), it can be concluded that
the level of independent learning activity varies among them. The majority of students demonstrated a
moderate level of independent learning activity, as indicated by their responses and engagement in
various classroom activities. However, there were also some students who showed a high level of
independent learning activity, actively participating in discussions, completing assignments with
enthusiasm, and seeking additional information beyond the classroom materials. Contrariwise, a few
students exhibited a lower level of independent learning activity, requiring more guidance and
encouragement to complete tasks and participate in class activities. Overall, the level of independent
learning activity among the students of class 7-A appears to be satisfactory, with room for improvement
in certain areas. It was found that a high level of independent learning activity accounts for 13% (3
students), an average level is present in 54% of surveyed seventh graders (12 students), and a low level
in 32% (7 students).

5. CONCLUSION

Activation of independent learning activity in the process of studying biology holds significant
importance for both students and their overall development. Considering the specific nature of the
biology subject, active independent learning becomes a cornerstone for their success and the formation
of scientific thinking. Activating independent learning in biology education encompasses several
important aspects and values, including the development of critical thinking, engagement in active
learning, deepening of knowledge and understanding, and fostering self-organization skills.

Taking into account these aspects, it can be argued that independent cognitive activity in the school
process of learning biology is necessary for students' comprehensive development and the formation of
scientific thinking and skills that will be beneficial in their future lives and professional activities. To
achieve such results, teachers should create conditions that cultivate a solid foundation for the
development of independence and cognitive abilities in students, providing them with opportunities to
independently explore, study, and conceptualize new knowledge, which will contribute to their
development in all directions.
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CraTTs1 TIpuCBAYeHa BMUCBITA€HHIO IPUIIOMIB aKTHUBi3allil caMOCTiiHOI HaBYa/AbHOI AisABHOCTI Y4HIB ITig 4ac
BMBUeHHs Oioaorii. 3’sicoBaHO, IO caMoOCTiliHa poOOTa y HaBYaHHI Ma€ BeAMKe 3HAYeHHS sK AAs IIPOIecy
HaBYaHH, TaK i A5 BUXOBaHH: 3400yBadiB 3araAbHOI cepeAHBOI OCBiTH. YCIIillIHe MPOBeAEHHS TaKoOl AisSAbHOCTI
3aA€XUTD Big BMIHHA BunTeAs epeKTMBHO KepyBaTu Helo. Ha AyMKy aBTOpiB cTaTTi, BaXKAMBO AOTPUMYBaTUCS
IIeBHOI AOTiKM BUKAaAy, 3abe3liedyBaTi AOCTYIIHICThL MaTepiaay Ta BpaxOByBaTU iHAMBiAyaAbHi 0COOAMBOCTI y4HIB.
Cepeg iHHOBaLiMHMX OCBiTHIX MeTOAiB BM3HA4eHO: MpoO.JeMHe HAaBYaHHS, IIPOEKTU Ta AOCAiIA’KEeHHs, TPYIIOBY
poboTy, BUKOpUCTaHHs IHTepHeT-pecypciB Ta MyAbTHMMeJia, pPO3B'SA3aHHS 3aBAaHb Ta KeNCiB, CaMOCTITHY
MiATOTOBKY IMpe3eHTalill abo Aomosigeifl. BpaxoByiounm Ii HpuHINMINM, MOXKHa COpUATH (POPMYBaHHIO YUHS 3
BAACHUM CBIiTOTASIA0M Ta CTiMIKOIO >KUTTEBOIO MO3UITIE€IO.

B craTTi BUCBiTA€HO 3HaYeHHs aKTUBHOI CAMOCTIiIfHOI HaBYaAbHOI AisAbHOCTI YUHIB Ha ypoKax, 30KpeMa, i Ha
ypokax 6ioa0rii, i ToAaHi po3poOKM ypoOKiB, SIKi 3p00OAeHi 3 3aCTOCYBaHHSIM METOAIB, SAKi CHIPUATUMYTH PO3BUTKY
Takol AisABHOCTI B y4HiB 7 Kaacy. TakoX HogaHi pe3yaAbTaTy ONMTYBaHHs Y4YHIB, sIKi A€MOHCTPYIOTb piBeHb
3arikaBAeHOCTi Y4HIB y 3400yTTi 6i0AOriuHOI OCBiTM, peWTMHI IIpeAMeTiB OCOOMCTOI 3HAYYIOCTi, piBeHb IX
CaMOCTIVIHOI aKTMBHOCTI Ta IPOIIO3MIIil YYHIB CTOCOBHO yPi3HOMAaHITHEHHs Ta IIOKpAaIeHH: OCBITHBOIO IIPOLeCy
BUBUYEHH:I Oioaoril. Bussaeno, mo 13% y4HiB MalOTh BUCOKMI piBeHb CAMOCTIiIHOI HaB4aAbHOI aKTUBHOCTI, V 54%
OIMTAHUX CIIOCTepirascs cepeAHin piBens, a 32% - HU3bKUI piBeHb CaMOCTIITHOI HaBU4aAbHOI AifAbHOCTI. J0BegeHO,
III0 aKTMBi3allisl caMOCTiIHOI HaBYaAbHOI AisIABHOCT] Y4HIB y IpoIleci BMBYeHHs 6i0A0rii BasKAMBa SAK 4451 IXHBOTO
OCODMCTICHOTO 3pOCTaHH:I, TaK i 445 3araabHOTO PO3BUTKY. OcKiabky 6ioA0Tisl Ma€ cBOI 0CODAMBOCTI, caMOCTilHa
aKTUBHICTh Y4YHIB CTA€ OCHOBOIO AAs IXHBOTO ycmixy Ta (pOpMyBaHHs HayKOBOTO MUCA€HH:. 3'5COBAaHO, IO
aKTMBi3allisl CcaMOCTiHOI HaBYyaAbHOI AisAABHOCTI Y4YHIB y Ipolleci BMBYeHH:A 6ioa0rii Ma€ KiabKa BasKAMBIX
acIeKTiB: pO3BUTOK KPUTMYHOIO MICAEHH:, 3aAydeHHs A0 aKTUBHOI AifAAbHOCTi, rAmOIle OCBOEHHs 3HaHb Ta
PpO3yMiHH:, a TaKO>X (POpPMYyBaHHsI HaBMYOK caMoopraHisamnii. Bpaxosyroun i acriekTy, MO>XKHa CTBepASKYBaTH, IIIO
caMOCTilfHa Mi3HaBaabHa AisABHICTH YUHIB y ITpolieci BUBYeHHs 0i0AOTil € BasKAMBOIO 445 IXHBOTO ITOBHOIiHHOTO
PpO3BUTKY, (POPMYBaHHS HAyKOBOI'O MICJEHHs Ta HaBMYOK, KOPUCHMX y MalOyTHbOMY KUTTI Ta IpodeciiiHii
AisapHOCTi. OOIpyHTOBAHO, IO A4S AOCATHEHHS TaKMX pe3yAbTaTiB, BUMTeAl ITIOBMHHI CTBOPUTU YMOBH, SKi
CHOPUATUMYTh PO3BUTKY CaMOCTIIfHOCTI Ta Ii3HaBaABHMX 34i0HOCTell y4HiB, JaBaTy IM MOXKAMBICTH CaMOCTiITHO
A0CAiAXKYBaTH, BUBYATU Ta YABAATY HOBi 3HaAHHSI.

Karouosi caoBa: camocriiiHa poboTa, MpOEKTHa AisIABHICTB, aKTUBi3aIlis HaBYaABHOI AisAbHOCTI, Gioaoris,
OIIUTYBaHH:I.



