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Anomauyia. Cmpivkuii po36umox iHGOpMayitiHO-KOMYHIKAYIIHUX MeXHONO02Il 3YMOBII0E nompedy
8NPOBADINCEHHSL THHOBAYIUHUX (DOPM HABYAHHSL, SKI CNPUAIOMb AKMUBI3AYIT NI3HABAILHOT JisIbHOCI
yunis. Q0Hicro 3 edhekmuHUx MmaxKux hopm € Kkeecm, Wo NOEOHYE i2POBI eneMeHmuU 3 NOULYKOBOI0 ma
00CNIOHUYBKOIO OIsIbHICMIO. ¥V HAYKOBUX OdHcepenax ye NOHAMMs po32nadarms AK iHMepaKmueHuil
npoyec camocmitiHo2o Habymms 3HaHb, WO BKIIOUAE eleMeHmU NPUOOHUYbKOI abo polbosoi epu.
Bebksecm, sk npasuno, gyukyionye y gopmami éedcaiimy uu eneKmpoHHOi niamgopmu, npuces-

yeHoi nesHill memamuyi ma nodoyO008aHoi K cucmema NoCIi008HUX 3A80AHb, 00 €OHAHUX CNINTbHOIO
© I'HE3AJIOBA Bikropis Iropisaa, BIPCTA Bikropis Bacunisaa, PI3BHUYYK Hanist IBaniBna, MUKW THH Tetsina BacuniBHa
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CrodicemuoIo NiHier. Aemopu memoody Ha20N0uy8anu Ha 1020 OOCTIOHUYbKOMY Xapakmepi ma 6a-
2OMIlUl POl Y PO3BUMKY MUCIEHHSI BUCOKO20 DIBHA, 30KpemMa auanizy, cunmesy u oyinrosauHs. He-
36a24CarOyU HA 3POCMAHHA 3AYIKABNEHOCMI 12DOBUMU MEXHONOIAMU, KeCmu U HAOAl 3aIUUams-
csl BIOHOCHO HOB010 (POPMOIO HABUANLHOI OIANLHOCMI, AKA Wje He MAE 00CMAMHbO20 MEMOOUUHO20
onpayiosanns. Jluwe ocmanHiMu pokamu ix nOYaIU AKMUGHO SUKOPUCMOBYEAMU GUUMENT PIZHUX
HABYANbHUX OUCYuniin — oOionoeii, icmopii, iHghopmamuxu, iHO3EMHUX MO8. 3ACMOCYBAHHA MAKUX
MeXHON02II CNPUSIE PO3GUMKY NIZHABAILHO20 IHMEPEC) YUHIB [ € 8ANCIUBUM elleMeHmMOM NPoheciunoi
niocomosku. Y ocsimnvomy npoyeci 6e0k8ecm 8UKOHYE HUKY BANCIUBUX (DYHKYIU, 30KpemMa MOmu-
8ayiliny, HAGUANbHY Ma po3susanvbHy. llpayouu Hao Keecmom, YuHi no2iubI0ms 80 3HAHH,
PO3UUPIOIOMb KPY203ip, PO36UBAIOMb JIO2TYHE MUCTEHHSL 1l MOJePAHMHICb, d MAKOXC Habyearoms
VMIiHb camocmilinoi HaguanbHoi disnbHocmi. Ha ypoxax bionoecii sukopucmants eebkeecmis € 0coo-
JIUBO pe3YTbMAMUBHUM, OCKIIbKU Yell npedmem nepeddoauae akmusHe Ni3HAHHA, AHALi3 NPUPOOHUX
00’exmig i s6ul, BUKOHAHHS Q0CAI0I8 MA PO36 A3aHHA NPOOIEeMHUX 3a680aHb. BoHu akmusizyiomo
eKono2iune MUCTIeHH, PO3BUBAIOMb HABUUKU KOMAHOHOI 63AEMO0ii, CMEOPIOIOMb YMOBU O/l MEOP-
4020 NOWLYKY, CAMOCMIUHO020 8UOOPY Ma HECMAHOAPMHO20 Ni0X00y 00 po38 ‘sa3aHHsa 3a80ansb. OKpim
Yb02o, 8ebK8eCcmU CNPUAIOMb KOMNJLEKCHOMY O0CACHEHHIO OCBIMHIX, BUXOBHUX I PO36UBAILHUX Yilell
HasyauHa. Y cmammi no0ano memoouyHy pospooxy eeokeecmy « Tacmuuyi Kiimunuy.

Knrouoei cnosa: seobxeecm, cmpykmypa, nociioo8Hi emanu, Ni3HABANbHA OISLIbHICMb, YPOKU OI0N02I].

Summary. The rapid development of information and communication technologies necessitates the
implementation of innovative teaching methods that enhance students’ cognitive activity. One of the
most effective forms is the quest, which combines game-based elements with search and research
activities. In academic sources, this concept is interpreted as an interactive process of independent
knowledge acquisition that includes elements of an adventure or role-playing game. A web quest
typically functions as a website or an online platform devoted to a specific topic and structured as
a series of sequential tasks united by a common storyline. The authors of the method emphasized
its research-oriented nature and its significant role in developing higher-order thinking skills,
particularly analysis, synthesis, and evaluation. Despite the growing interest in game-based learning
technologies, quests still remain a relatively new form of educational activity that has not yet been
sufficiently developed from a methodological perspective. Only in recent years have they been actively
implemented by teachers of various school subjects, including biology, history, computer science,
and foreign languages. The use of such technologies contributes to the development of students’
cognitive interest and serves as an important component of professional training. In the educational
process, a web quest performs a number of essential functions, including motivational, instructional,
and developmental ones. While working on a quest, students deepen their knowledge, broaden their
horizons, develop logical thinking and tolerance, and also acquire skills of independent learning. The
use of web quests in biology classes is particularly effective, as this subject involves active exploration,
analysis of natural objects and phenomena, conducting experiments, and solving problem-based
tasks. They stimulate ecological thinking, develop teamwork skills, and create opportunities for
creative inquiry, independent decision-making, and unconventional approaches to problem-solving.
In addition, web quests contribute to the comprehensive achievement of educational, developmental,
and instructional goals. The article presents a methodological development of the web quest «Secrets
of the Celly.

Key words: web quest, structure, sequential stages, cognitive activity, biology lessons.

Introduction. The rapid development of information and communication technologies
necessitates the implementation of new innovative forms of learning that can stimulate students’
cognitive activity. An important place among pedagogical technologies is occupied by quests, which
teach schoolchildren to find the necessary information, analyze it, systematize it, and solve the
assigned tasks. Quests combine game-based, search, and research methods of learning.

Despite the growing interest in game-based technologies, quests still remain a relatively new
and methodologically underdeveloped form of work. Only in recent years have they been actively
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implemented by teachers of various subjects, including biology, history, computer science, and foreign
languages. Such technologies contribute to the development of students’ cognitive interest and are
important for the professional training of future specialists.

In biology lessons, quests are particularly effective because this subject involves active cognitive
activity, analysis of natural objects and phenomena, conducting experiments, and solving problem-
based tasks. Biology quests make it possible to organize practice-oriented learning, combine theoretical
knowledge with real observations, stimulate ecological thinking, develop teamwork skills, and create
situations that encourage creativity, choice, and non-standard thinking. In addition, they contribute to
the comprehensive implementation of educational, upbringing, and developmental goals.

In the educational process, a WebQuest performs several important functions: motivational,
instructional, and developmental. While working on a quest, students broaden their worldview,
develop logical thinking and tolerance, and form skills of independent work.

In the scientific literature, the concept is interpreted as an interactive process of independent
knowledge acquisition with elements of an adventure or role-playing game.

Analysis of recent research. The features of creating and using quests in the educational process
have been studied by both Ukrainian and foreign researchers. In particular, it is emphasized that
a quest can be regarded as a new learning technology, which has its own specific methods, forms,
and tools, and can be optimally combined with traditional teaching technologies. A quest is based on
an intellectual competition with elements of role-playing. This technology promotes the growth of
students’ positive motivation for learning, the development of their methodological, communicative,
and informational competencies, as well as the enhancement of creativity [9, p. 49].

O. Tymchenko considers a quest as a game-based technology with clearly defined didactic tasks
and rules, analyzes its origin, types, and criteria for effectiveness, and also provides practical WebQuest
designs for various academic subjects [4, p.79]. According to V. Schmidt, a WebQuest is a mini-
project aimed at searching for and organizing information from the Internet, which contributes to the
development of critical thinking, creativity, and informational competence. The author emphasizes
that the game as a learning method enhances attention, observation, resourcefulness, and increases
cognitive activity [8, p. 174].

The educational manual by K. Rozhko serves as a practical guide for biology teachers, as it is
dedicated to creating WebQuests using free cloud-based tools. The author notes that a WebQuest
is an Internet-oriented project-based method that develops critical thinking, teamwork, and student
motivation through role-based tasks. The work emphasizes the advantages of a WebQuest: increased
interest in biology, integration of ICT, and the development of 21st-century skills. It also highlights
the necessity of teacher digital literacy and access to the Internet [6].

The article by R. Melnychenko examines quest technologies as a means of developing creativity
in students-future teachers. The author analyzes the theoretical foundations, presenting a quest as a
game-based model of knowledge acquisition that combines elements of project-based learning, role-
playing games, and digital technologies, with reference to classical models. The author concludes
that quests increase motivation, develop research skills, and prepare young educators for innovative
teaching in schools [5, p. 148].

In the article by T. Zubeikhina, the WebQuest is examined as a component of e-learning in higher
pedagogical education. The author notes that WebQuests are effective for developing competencies in
biology, especially in the context of distance learning [3, p. 249].

A WebQuestis atype of quest in which the key tools are Internet resources and digital technologies.
The idea of a WebQuest was first proposed in 1995 by American researchers B. Dodge and T. March, who
viewed it as a problem-based task whose completion relies on the use of Internet resources [1, p.133].
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A WebQuest usually takes the form of a website or electronic platform dedicated to a specific topic
and structured as a series of sequential tasks linked by a common storyline. The founders of the
method emphasized its research-oriented nature and its significant impact on the development of
higher-order thinking skills, such as analysis, synthesis, and evaluation.

The aim of our work was to examine the features of the step-by-step creation of a WebQuest
and the possibilities of its use in biology lessons.

Presentation of the main material. A quest, as a method of organizing research activities,
has a clear structure, rules, and defined objectives. There are various classifications of quests. In
particular, quests can be classified as follows: * by format: computer-based, WebQuests, media
quests, QR quests, natural science quests, and combined; ¢ by mode: real, virtual, and hybrid; * by
duration: short-term and long-term; * by organization of work: group or individual; ¢ by content:
subject-specific or interdisciplinary; ¢ by storyline: linear, non-linear, or circular; * by information
environment: traditional, educational, or virtual; « by platform: forums, wiki pages, Google Groups,
websites; « by type of task: retelling, planning, self-reflection, puzzle, detective, evaluation, journalistic
investigation, scientific research; ¢ by type of activity: informational, search-based, research, role-
playing, creative, and others [2, p. 162].

The effectiveness of a biology quest as an innovative form of organizing learning activities
depends on adhering to a set of methodological conditions that ensure its productivity, pedagogical
appropriateness, and alignment with educational objectives. A quest should not only be an engaging
game-based activity but also a didactically motivated tool aimed at developing subject-specific and
life competencies [7, p. 294].

The firstkey condition for the success of quests is the clear definition of a goal that isunderstandable
to students. Cognitive interest is activated when students recognize the practical significance of the
knowledge gained, feel emotionally engaged, and perceive a logical sense in the tasks assigned. A
motivational atmosphere is created through elements of intrigue, the quest’s storyline, fair assessment,
and support from the teacher. The teacher should purposefully explain the goal, stimulate students’
activity, and encourage their willingness to overcome challenges.

A student-centered approach constitutes the second condition for the effective implementation
of'a quest. It involves taking into account individual characteristics, preparedness levels, and learning
styles of each student. Important aspects include the opportunity to choose roles and tasks, as
well as support for intellectual initiative and independence. The teacher should tactfully allocate
responsibilities, help less confident students experience a sense of success, and allow stronger students
to exercise their leadership abilities. This approach ensures psychological comfort and the active
involvement of every student in collaborative activities.

The third condition is the use of a set of diverse tasks that stimulate thinking, attention,
imagination, and various types of intellectual engagement. Combining educational, exploratory,
creative, and role-based tasks makes the quest multifaceted, prevents monotony, and maintains
students’ interest [8, p. 174].

An important condition is also active collaboration between the teacher and students. A democratic
communication style, mutual support, and trust create an atmosphere in which students are willing to
show initiative and take responsibility. Such interactions promote the development of independence
and foster a positive attitude toward learning.

The success of a quest largely depends on the quality of its organization, including a clear scenario,
a well-planned route, logical task progression, time management, and the availability of instructions,
information cards, hints, materials, and assessment criteria. Equally important is discussing the
game rules, ensuring safety, and, if possible, involving assistants to monitor specific stages. It is
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also essential to ensure technical readiness, especially when using QR codes, mobile devices, or
online resources. The teacher needs to set an optimal level of difficulty, avoiding overload and an
excessive number of stages. An important aspect is motivational support: incorporating elements of
competition, rewards, and role-based interaction, which foster emotional engagement and enhance
students’ intrinsic motivation [8, p. 175].

The preparation of a WebQuest takes place in several stages. During the design stage, the
teacher determines the topic, didactic goal, type of quest, number of tasks, duration of the activity,
and selects available resources. At the technological stage, the electronic structure is created: pages
are designed, materials and instructions are added, and roles and reporting formats are defined. The
final preparatory stage includes checking the technical functionality of all links, resources, and
device capabilities.

To create a WebQuest, platforms such as WordPress, Blogger, LiveJournal, Wix, Jimdo, Google
Sites, uKit, A5, and other website builders can be used. These platforms allow the use of ready-made
templates and do not require any special programming skills [7, p. 295].

As a modern interactive technology, a WebQuest has a clearly defined structure, content, and
sequence of stages that ensure the effectiveness of cognitive activity. Its essential components
include [8, p. 176]:

1. Introduction — It includes the topic, goal, duration of the quest, a brief storyline, a description
of the task, participant roles, and the overall scenario. It serves a motivational function and ensures
student engagement in the activity.

2. Quest Task — The central problem or puzzle is formulated, which requires a solution and
defines the direction of the teams’ work. Tasks should be relevant, correspond to the lesson topic, and
match the students’ level of preparedness.

3. Resource Instruction Card — Contains teacher-selected informational materials, including
hyperlinks, text and multimedia resources, videos, images, tables, diagrams, as well as templates for
presenting the results.

4. Participant Guidelines — Describe the rules of interaction, the task execution algorithm, tips for
effective information search, and instructions for working with the chosen platform.

5. Assessment — Involves evaluating the completed task for accuracy, reliability of information,
creativity, and the quality of result presentation.

6. Conclusion — Provides a summary of the knowledge gained, competencies developed,
challenges overcome by the students, and general conclusions.

Conducting a WebQuest involves the sequential completion of several stages. In the preparatory
stage, students become familiar with the rules, roles, and assessment criteria, discuss the problem
situation, and develop a strategy for its solution. The research stage involves completing individual
and group tasks according to the assigned roles, as well as searching for and analyzing information.
The teacher acts as a consultant, guiding students through challenging issues. In the final stage, the
team compiles a joint report and presents the results.

The assessment system for a WebQuest depends on the lesson’s objectives and the nature of the
tasks. General criteria include students’ understanding of the problem, quality of task completion,
accuracy and logical presentation of information, ability to analyze and organize material, and level
of teamwork.

According to the structural components, students demonstrate the following outcomes:
motivational, cognitive, operational, and reflective. These are manifested in increased interest in
learning, acquisition of new knowledge and skills, the ability to work with information and in a team,
as well as the capacity to evaluate their own activities and draw reasoned conclusions [6].
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Methodical materials for implementing the web quest «Secrets of the celly

Target Audience. Students in grades 7-9 of general secondary education institutions

Place in the Educational Process: Lesson for summarizing and systematizing knowledge

Interdisciplinary Connections: Biology, Computer Science, Natural Science, Ukrainian
Language, Chemistry, Visual Arts, Health Education

Equipment: Cell diagrams, illustrations of organelles, QR codes linking to digital resources,
gadgets, materials for creating a poster or mini-presentation

Objective of the Quest: To summarize, reinforce, and assess students’ knowledge of the cell as the
basic unit of life, including its structure and the functions of main organelles. To develop teamwork
skills, stimulate cognitive activity through game-based and research tasks, analyze information, draw
conclusions, and apply knowledge in non-standard learning situations.

Tasks:

1. Systematize and consolidate knowledge about cell structure, organelle functions, and their
interrelationships.

2. Develop the ability to identify organelles and distinguish between plant and animal cells.

3. Enhance skills in working with informational sources and analyzing biological data.

4. Promote teamwork skills, including role distribution and collective decision-making.

5. Stimulate cognitive interest in studying biology through game-based and research activities.

Expected Outcomes. Participants will consolidate their knowledge of the structure and functions of
the cell, develop logical thinking and the ability to compare information, master relevant terminology,
and improve teamwork skills as well as responsibility for collective results.

The WebQuest «Secrets of the Cell» was created on the Blogger.com platform (https://secret-
softhecell7thgrade.blogspot.com/) as part of the biology course, specifically for the topic «The Cell —
Structural and Functional Unit of Organisms. Prokaryotes». The tasks were developed using digital tools:
exercises in the LearningApps app, puzzles generated in JigsawPlanet, and final tests in Kahoot, Google
Forms, and Classtime. The WebQuest includes a series of interactive pages that allow students to work
through the material sequentially and develop independent information-searching skills (Fig. 1).
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Figure 1. WebQuest Menu
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The main page serves motivational and orientation functions. It features a welcome message for
participants and a brief introductory survey aimed at activating prior knowledge about the history of
cell study. The test includes an active link (https://learningapps.org/watch?v=pOcwp23xa25), which
ensures the rapid engagement of students in cognitive activities.

The introduction provides information about the goal, tasks, and duration of the activity. The
«About the WebQuest» page presents the definition of a WebQuest and specifies that the work
is conducted in small groups, with tasks completed according to assigned roles. The next page
familiarizes participants with the rules for completing the WebQuest.

Rules for Participants:

1. Carefully review the topic, goal, and tasks of the WebQuest.

2. Follow the instructions provided at each stage of the activity.

3. Work actively, completing tasks step by step, according to your assigned role or as part of
a team.

4. Use the suggested informational resources (texts, images, videos, interactive exercises), and,
if necessary, consult additional reliable sources.

5. Adhere to the principles of academic integrity.

6. Work in a friendly atmosphere, respect the opinions of other participants, and help one another.

7. Present your work in the specified format (presentation, interactive task, diagram, brief
report, etc.).

8. After completing the WebQuest, participate in the discussion of results and reflect on your own
activities.

The next page is dedicated to roles. Here, students are divided into three groups, each with its
own research focus, but all working toward a common goal. This division ensures active interaction
among participants and helps develop a comprehensive understanding of the topic.

First Group: «Organelle Researchers» — Participants in this group focus on studying the internal
structure of the cell. Their task is to investigate the main cellular organelles, determine their structure,
and understand their significance for the cell’s vital functions. Students work with educational
resources, diagrams, and illustrations, establish relationships between organelles, and present the
results in the form of a summary table, diagram, or brief presentation. After reviewing the provided
Internet sources, students are expected to complete the following tasks:

1. Using the LearningApps app, complete the crossword «Guess the Organelle» (https://
learningapps.org/watch?v=powira78325).

2. Assemble the puzzle «Cell Organelle» in the Jigsaw Planet app (https://www.jigsawplanet.
com/?rc=play&pid=0b0fc8al7c42).

3. Take the final test in Google Forms via the provided link: https://docs.google.com/forms/d/e/
1FAIpQLSdVOZFU0X6AF2724PXeRDkiEwBOtQ1_gJUml6jcEan)8ylj4Q/viewform?usp=header

Second Group: «Comparative Analysts» — The activity of this group is focused on analyzing
the similarities and differences between plant and animal cells. Students compare their structure, the
presence and functions of organelles, and specific features of cellular activity. During the activity,
students learn to identify key characteristics, synthesize information, and draw well-reasoned
conclusions. Initially, participants are provided with recommended informational sources, followed
by specific tasks to complete:

1. Using the LearningApps app, complete the exercise «Statements about Cells» (https://
learningapps.org/watch?v=pqi2phrqk25).

2. Assemble the puzzle «Plant and Animal Cells» in the Jigsaw Planet app (https:/www.
jigsawplanet.com/?rc=play&pid=3af49d3548d6).
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3. Take the final test in the Classtime app via the provided link: https://www.classtime.com/code/
ZPHDI9Y/Wb6RmZKIAtcpGx4cp00zgA:AQ

Third Group: «Functional Experts» — The task of this group is to determine the functional
role of the cell as the structural and functional unit of living organisms. Participants analyze how
the coordinated work of organelles ensures vital processes and explain the significance of the cell
for the organism as a whole. After reviewing the online resources, they complete the assigned
exercises.

1. In the LearningApps app (https://learningapps.org/watch?v=pqgrtr3rx525), complete the
exercise «Matching: Organelle «<» Function».

2. Assemble the puzzle «Cell Functions» using Jigsaw Planet (https://www.jigsawplanet.
com/?rc=play&pid=044488d8067d).

3.TakethefinaltestinKahootviatheprovidedlink: https://kahoot.it/challenge/03612685?challenge-
1d=348ffb91-1{bf-48d4-a534-f396983fe2bc_1765746363346.

Additionally, each team must present their results in the form of a poster, interactive material,
or another format that clearly demonstrates the tasks they have completed.

The «Assessment Criteria» page was created to familiarize students with the requirements for
completing WebQuest tasks and to allow them to anticipate the expected outcomes of their work.
Assessment is conducted by the teacher and participants from other groups. The maximum score is
12 points. The evaluation takes into account: the accuracy and completeness of task completion, the
logical order and coherence of the presented material, originality and creative approach, appropriate
use of digital resources and online services, the level of team collaboration, and the final outcome
achieved.

The «Conclusion» section contains further instructions for the activity: discussion of each group’s
results, self-assessment and peer-assessment, as well as reflection on the knowledge gained and
experiences from completing the WebQuest through an anonymous survey using the AnswerGarden
online service. Participants answer the following questions: what new information they learned about
cell structure (https://answergarden.ch/4981702), which fact about the cell surprised them the most
(https://answergarden.ch/4982378), and what are the similarities and differences between plant and
animal cells (https://answergarden.ch/4982381).

The proposed WebQuest can be used for thematic assessments, extracurricular activities, as
well as in remote or blended learning formats. The use of interactive digital resources and group-
based activities promotes increased learning motivation, the development of key and subject-specific
competencies, teamwork skills, and responsibility for collective outcomes.

Conclusions. A WebQuest is a modern, innovative tool for stimulating students’ cognitive
activity. It also serves as an interactive technology in the study of biology, combining research-based
activities, group collaboration, and the use of Internet resources. A clear structure and well-organized
work stages contribute to the development of research and communication skills, the formation of
digital and informational competencies, and teamwork abilities, which are key competencies of
the New Ukrainian School. The methodological conditions for the effective implementation of a
biology WebQuest include: the motivational significance of the activity, consideration of individual
and age-specific characteristics, diversity and integrative nature of tasks, high-quality organizational
and technical preparation, and collaborative interaction. Adhering to these conditions ensures a high
level of student engagement, stimulates their cognitive activity, and fosters a positive attitude toward
learning biology.

Biology WebQuests can be considered an effective and innovative tool for stimulating cognitive
activity and are recommended for use both during classes and in extracurricular activities.
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