
EDITOR   PROF. DR. ERDAL BAY



Genel Yayın Yönetmeni / Editor in Chief • C. Cansın Selin Temana 

Kapak & İç Tasarım / Cover & Interior Design • Serüven Yayınevi

Birinci Basım / First Edition • © Haziran 2026

ISBN •  978-625-8810-79-0

© copyright 
Bu kitabın yayın hakkı Serüven Yayınevi’ne aittir. 
Kaynak gösterilmeden alıntı yapılamaz, izin almadan hiçbir yolla çoğaltılamaz. The right 
to publish this book belongs to Serüven Publishing. Citation can not be shown without 
the source, reproduced in any way without permission.

Serüven Yayınevi / Serüven Publishing 
Türkiye Adres / Turkey Address: Kızılay Mah. Fevzi Çakmak 1. Sokak  
Ümit Apt No: 22/A Çankaya/ANKARA 
Telefon / Phone: 05437675765 
web: www.seruvenyayinevi.com 
e-mail: seruvenyayinevi@gmail.com

Baskı & Cilt / Printing & Volume 
Sertifika / Certificate No: 47083



 . IIIInternational Perspectives on Contemporary Approaches in Educational Sciences

INTERNATIONAL 
PERSPECTIVES ON 
CONTEMPORARY 
APPROACHES IN 

EDUCATIONAL SCIENCES 

EDITOR   PROF. DR. ERDAL BAY



IV  . ﻿& ﻿ & ﻿ & ﻿



 . VInternational Perspectives on Contemporary Approaches in Educational Sciences

CONTENTS

CHAPTER 1
TASK-BASED LANGUAGE TEACHING IN GERMAN AS A FOREIGN 

LANGUAGE: FROM CLASSROOM TASKS TO  EAL-WORLD 
COMMUNICATION............................................................................................ 1

Bora BAŞARAN

CHAPTER 2
DEVELOPING PRESERVICE SCIENCE TEACHERS’ SUSTAINABILITY 

UNDERSTANDING THROUGH POSTER-BASED DESIGN IN 
BIOGEOCHEMICAL CYCLES.......................................................................... 19

Fulya ZORLU 

CHAPTER 3
AN INVESTIGATION OF THE RELATIONSHIP BETWEEN 

PROSPECTIVE SPECIAL EDUCATION TEACHERS’ SCIENCE 
CONCEPT ACHIEVEMENT AND THEIR SCIENCE TEACHING 

EFFICACY BELIEFS............................................................................................. 41

Gökhan DEMİRCİOĞLU

CHAPTER 4
GRADING AS RECOGNITION: A SOCIOLOGICAL APPROACH 

TO ADAPTIVE GAMIFIED ASSESSMENT AND THE POLITICS OF 
INCLUSION........................................................................................................... 67

İrem ÖZGÖREN KINLI 

CHAPTER 5
A DELICATE BALANCE CATERING TO CHILDREN’S RIGHT TO 
ACCESS INFORMATION, PROTECTING CHILDREN’S ONLINE 

PRIVACY AND FIGHTING AGAINST ABUSE:AN INTERNATIONAL 
PERSPECTIVE ON RELEVANT POLICIES.................................................... 89

Pinar AYYILDIZ 



VI  . Serhat Süral& Gülsün Güven & Dilek Yaliz-solmaz  & ﻿

CHAPTER 6
PEDAGOGICAL REASONING IN TEACHER EDUCATION: EXPLORING 

THE RELATIONSHIP BETWEEN LESSON PLANNING AND 
TEACHING-LEARNING CONCEPTIONS.................................................... 115

Serhat SÜRAL

CHAPTER 7
ARTIFICIAL INTELLIGENCE IN TEACHING TURKISH AS A 

FOREIGN LANGUAGE: PRONUNCIATION, COMMUNICATION, AND 
PEDAGOGICAL IMPLICATIONS.................................................................... 141

Tuğba ŞİMŞEK

CHAPTER 8
LITERATURE-BASED FOREIGN LANGUAGE TEACHING................159

Volkan DARMAZ 

CHAPTER 9
ONLINE PHYSICAL EDUCATION FOR SPECIAL NEEDS STUDENTS IN 
COVID-19: TEACHER PERSPECTIVES.......................................................... 177

Nazan ÖZDEMİR

Gülsün GÜVEN

Dilek YALIZ-SOLMAZ 

CHAPTER 10
EQUALITY OF OPPORTUNITY AND ACCESS IN EDUCATION.......... 195

Mihriban ÖZGÜN



Chapter
1

TASK-BASED LANGUAGE TEACHING IN 
GERMAN AS A FOREIGN LANGUAGE: FROM 

CLASSROOM TASKS TO  EAL-WORLD 
COMMUNICATION

Bora BAŞARAN1

1  Assoc. Prof. Dr., Anadolu University, Faculty of Education, Department of Foreign Language 
Education, bbasran@anadolu.edu.tr, Orcid: 0000-0003-0251-5895



2  . Bora Başaran

Applied linguists and language educators are ever concerned with how 
learners acquire most communicative competence in the foreign language. 
The systematic establishment of TBLT as a coherent theoretical and practical 
framework in the late 1980s has had an influential position in this regard and in 
the past five years research has added momentum for TBLT not used as merely 
one instructional option amongst many. TBLT advocates that language should 
be used and acquired through use than being purely studied with regard to form 
and function alone. The task, within TBLT, is viewed by its advocates as the 
essential unit in terms of language syllabus design, instruction and language 
assessment. While this development has been apparent on an international 
level, it has had less of an impact on Germany, the country where this study 
has been carried out, due to the German as a Foreign Language (DaF) field’s 
tendency to adhere to older styles of pedagogy that emphasise sequence over 
grammatical or form focuses; at curricular level the impact of TBLT has not 
had the same impact as it has in the UK. Therefore, while modern learners of 
German in academic, professional and cross-cultural contexts require these 
real world and pragmatic skills to function in foreign language environments, 
the uptake of TBLT has yet to impact in a significant way. The paper begins 
by explaining the theoretical basis of TBLT based on the history of second 
language learning.

This paper has three main objectives. Primarily, it offers a synthesis 
of the fundamental frameworks supporting TBLT. These include CLT, the 
Interaction Hypothesis and task-based pedagogy, all viewed through the lens 
of the specific requirements for teaching German as a foreign language (DaF). 
Secondly, the article delves into four crucial aspects of TBLT adoption that are 
especially pertinent to German language instruction: how tasks are designed, 
how learning is driven by interaction, the use of digital settings for tasks and 
the approach of project-based language learning. Finally, it proposes certain 
ramifications for both theoretical understanding and practical application, 
presenting a fresh conceptual model. This new model aims to integrate TBLT 
more effectively into DaF curricula. There is a strong belief that DaF pedagogy 
stands at a significant moment and embracing current TBLT research offers 
both intellectual possibilities and a vital educational necessity. The subsequent 
sections are laid out as follows. Section 2 details the theoretical underpinnings, 
exploring the connections among TBLT, CLT and the Interaction Hypothesis. 
Sections 3 to 6 will scrutinize the previously mentioned four key dimensions. 
Section 7 will explore the implications for DaF pedagogy itself and Section 8 
will conclude with reflections on the paper’s theoretical input and potential 
avenues for future study.
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Theoretical Framework

What makes TBLT TBLT - are the commitments which underpin 
its practice in contrast to previous practices of teaching languages. It 
fundamentally believes that learning languages is best brought about by using 
it to communicate to fulfill a purpose, not primarily to practice isolated forms 
of the language which have been removed from meaningful context. This idea 
has a footing in CLT but CTL merely recommends tasks as one of several 
different approaches to communicative teaching. TBLT extends it to making 
t̀he task` the prime organizing principle around which much of a language 

programme is organized. Ellis and his colleagues represents one of the most 
comprehensive positions on TBLT to date. In his early book Ellis & others 
(2020) he states that the accepted definition of a task is: “. A workplan that 
requires learners to process language pragmatically to achieve an outcome that 
can be evaluated in terms of whether the correct or appropriate proposational 
content has been conveyed. “ (p.16 - The TBLT Handbook, 2020). There are 
three constituent parts to the activity: it concerns meaning, there is a g̀ap̀  
of some nature to be fulfilled that requires language use to fulfill it and the 
results of it can be evaluated in some kind of outcome other than linguistic 
assessment. In recent times further theoretical distinction has developed 
between the s̀trong̀  and `weak` forms of TBLT. The former believing that 
TBLT should form the bedrock of both syllabus and instructional practice, 
the latter which sees TBLT forming only one part off a series and array of 
pedagogical approaches in class.

This initial picture has subsequently been expanded, deepened and refined. 
The Cambridge Handbook of Task-Based Language Teaching (Ahmadian and 
Long, 2022) is the most comprehensive map of the field produced to date and 
deals with theoretical foundations, implementation problems and successes, 
assessment in TBLT, the expanding role of technology mediated TBLT 
and the uses of TBLT for Less Commonly Taught languages. Other recent 
publications that provide excellent overviews of the theory and methods 
of TBLT are Jackson (2022) who writes a robustly coherent introduction to 
TBLT, emphasizing its empirical foundations and pedagogical reasons for 
implementing beyond presentation-practice-production methodologies 
and East (2024), who reflects on the developments of TBLT over the last 
decade, highlighting the increase in interest in technology, translanguaging 
and working with indigenous and less commonly taught languages. Recent 
TBLT scholarship is making a distinct theoretical contribution with research 
concerning the relationship between task complexity, cognitive demands 
and learning outcomes in relationship to Skehan’s trade-off hypothesis and 
Robinson’s cognition hypothesis as to whether increased complexity uses 
up or increases atentional resources has become an area for great empirical 
investigation. What is becoming clearer is that sequentialising according to  
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cognitive complexity in curriculum design is a main variable and that 
principle task sequencing over time is one of the ways TBLT programmes can 
ensure learner development (Ahmadian & Long, 2022).

Communicative Language Teaching (CLT) emerged during the 1970s 
and 1980s as a response to the perceived limitations of structural and 
grammar-oriented language teaching approaches. Rather than viewing 
language primarily as a system of forms to be mastered, CLT shifted attention 
towards the development of communicative competence and the ability 
to use language effectively in authentic social contexts. This pedagogical 
reorientation emphasized meaningful communication, learner participation, 
and the functional use of language for achieving communicative purposes.

Task-Based Language Teaching can be regarded as one of the most fully 
developed pedagogical realizations of the communicative tradition. While 
CLT established the importance of communication as the primary goal of 
language instruction, it provided relatively limited guidance regarding how 
communicative principles should be translated into curriculum design, 
classroom practice, and assessment. TBLT addresses this limitation by 
positioning the task as the central unit of instruction and by offering a coherent 
framework for the design, sequencing, and evaluation of communicative 
learning activities.

In the context of German as a Foreign Language (DaF), communicative 
principles have strongly influenced curricular development since the 1990s, 
particularly through the action-oriented perspective of the Common 
European Framework of Reference for Languages (CEFR). The CEFR 
conceptualises learners as social agents who use language to accomplish 
communicative tasks in a variety of personal, educational, professional, and 
societal domains. Recent analyses of DaF teaching materials have further 
highlighted the importance of CEFR alignment in textbook development 
and classroom practice. Research has shown that the relationship between 
publisher claims, expert evaluations, and AI-supported analyses may reveal 
considerable variation in the degree to which instructional materials reflect 
CEFR principles (Sarkiler, 2025a; Sarkiler, 2025b). This perspective closely 
aligns with the core assumptions of TBLT and provides a strong theoretical 
basis for integrating task-based approaches into contemporary DaF pedagogy.
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Figure 1. Conceptual Foundations of TBLT in DaF

Figure 1. The theoretical foundations of TBLT in DaF. The framework 
illustrates how the CEFR’s action-oriented approach, Communicative 
Language Teaching (CLT), and the Interaction Hypothesis jointly provide 
the conceptual basis for task-based language teaching. These foundations 
subsequently inform task design, interaction-driven learning, digital task 
environments, and project-based language learning, all contributing to the 
development of communicative competence in German as a Foreign Language. 
As illustrated in Figure 1, TBLT in DaF can be understood as the intersection of 
three complementary traditions. While CLT contributes a focus on meaningful 
communication, the Interaction Hypothesis provides a psycholinguistic 
explanation for how language development occurs through interaction. At 
the curricular level, the CEFR’s action-oriented perspective conceptualises 
learners as social agents performing communicative tasks. Together, these 
perspectives position the task as the central unit of instruction and provide 
the foundation for contemporary task-based approaches in DaF pedagogy. 
Gutiérrez (2024), examining TBLT in a university Spanish program, noted that 
both instructors and learners had positive views about this approach, about 
encouraging knowledge and skills that were suitable for real communication 
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relevant for contexts beyond the classroom. The psycholinguistic basis for 
the importance of communication in language learning that TBLT focuses 
on is Long’s (1983, 1985, 1996) Interaction Hypothesis. In second language 
interaction, communication is considered a important determinant that 
promotes development through the negotiation of meaning between students. 
He emphasized that the exchange of comprehensible and meaningful feedback 
and interactions contributes to language learning by bringing together input in 
productive ways. In his words “ negotiation for meaning facilitates acquisition 
because it connects input, internal learner capacities, selective attention and 
output in productive ways by rendering input comprehensible (with some of 
its features pushed to saliience) pushing learners to modify their output and 
providing implicit (when comprehensible input comes in an unsolicited form) 
negative feedback about nontarget-like forms. Through this process, learners 
can make implicit claims as to comprehensibility and, with the assistance 
of their conversation partners who accommodate these claims in various 
ways during their interaction, arrive at successful communication thereby 
increasing the opportunities that learners have for producing comprehensible 
and grammatically correct output” (Long, 1996, pp. 451-452). This finding 
is of direct significance for DaF contexts, where learners are increasingly 
needing German for professional and academic contexts that call for sustained 
communicative competence that goes beyond the bounds of the classroom

The Connection to TBLT The Interaction Hypothesis is paramount for 
TBLT. Tasks are the vehicles that create the interactional conditions in which 
negotiation of meaning is most likely to occur. They introduce information 
gaps, opinion differences or problem-solving requirements that necessitate 
learners to communicate, to seek clarification and to modify their output in 
response to interactional feedback. Theempirical record consistently shows 
that two-way, information-gap tasks generate more negotiation of meaning 
and more opportunities for focus-on-form than one-way tasks or pseudo-
communicative exercises. This findingdirectly influences how tasks should 
be conceived and sequenced in a DaF class. Developments in Interactionist 
Research More recent interactionist scholarship has further extended the 
Interaction Hypothesis in directions pertinent to TBLT. For instance, 
Nakamura, Phung and Reinders (2021) showed that learner choice (when 
students select their own tasks from a menu of options) led to increased 
task engagement, which has implications for the motivational dynamics of 
interaction. This suggests task selection in DaF instruction might need to 
consider elements of learner autonomy. The intersection between engagement 
and interaction and thus learning outcomes, is a fruitful theoretical frontier 
being actively explored within TBLT scholarship
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Task Design: Principles And Practices For Daf Instruction

It, namely, the design of tasks, a technical endeavour in TBLT, A task, in the 
specialized sense in which the work has evolved, is not merely some classroom 
activity which utilizes language, but a specially framed piece of purposeful 
learning activity which guides learners towards a communicative outcome to 
be achieved through using language to convey meanings than to operate on 
or display them. Task and exercise are differentiated the former being oriented 
to performance which can be evaluated against an external result and a latter 
on practice in formal correctness; a commitment which the author and TBLT 
writers in general, have made, has profound implications relative to evaluation 
and formulation of DaF materials. From these decades of empirical work Ellis 
et al. (2020) have extrapolated design principles of pedagogic tasks that have a 
transparent goal or outcome realised through the use of a language, requires 
learners to draw on their own communicative resources than practicing pre-
taught forms, focuses on genuine information exchange or problem solving 
and assessments are made with reference to communicative outcomes than 
formal accuracy alone. For DaF teaching these criteria pose both a challenge 
and an opportunity; a challenge for traditional and progressive DaF teaching 
sequences organized by grammatical and lexical themes of ascending formal 
linguistic difficulty, an opportunity because authentic communicative needs 
are profuse in German- speaking culture, professional contexts that can 
be identified though principled needs analysis and derived into tasks. The 
importance of aligning instructional activities with authentic communicative 
needs is also reflected in contemporary DaF textbook research. Analysing 
the textbook Netzwerk Neu A1, Arabacıoğlu and Yeğin (2023) demonstrated 
that digitally supported exercises can contribute to communicative language 
development when they are integrated into meaningful learning sequences 
rather than being treated as isolated grammar-focused activities. Here the 
differentiation between ‘target tasks’ and ‘pedagogical tasks’ is particularly 
important. Target tasks refer to the real-world communicative activities that 
learners are expected to perform outside the classroom, such as negotiating 
rental agreements as an expatriate in Germany, participating in academic 
seminars, or writing professional emails in German. Pedagogical tasks, by 
contrast, are classroom-based learning activities designed to prepare learners 
for the successful completion of these target tasks. The relationship between 
target tasks and pedagogical tasks constitutes one of the central principles of 
TBLT and provides the conceptual bridge between classroom learning and 
authentic language use. This relationship is illustrated in Figure 3.
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Figure 2. From Target Tasks to Pedagogical Tasks in DaF.

As shown in Figure 3, the effectiveness of task-based instruction depends 
largely on the extent to which pedagogical tasks reflect the communicative 
demands of target tasks. Consequently, needs analysis becomes a crucial stage 
in task design, as it enables teachers to identify the real-world communicative 
situations learners are likely to encounter. Pedagogical tasks can then be 
developed to simulate these situations in a structured and pedagogically 
manageable manner, thereby creating a meaningful bridge between classroom 
learning and authentic language use. The design of effective pedagogical tasks 
requires, however, as Erlam and Tolosa (2022) have shown in detail, a nuanced 
understanding about the relation between the activities in the classroom 
and their use in face to face communication out, as well as a more complete 
knowledge on how task features-such as for example complexity, familiarity 
and interactional structuring- interact with learner variables and lead to a 
learning output. From a broader perspective, the long-term implementation 
of TBLT in DaF education can also be considered within the framework of 
sustainable foreign language learning. Future-oriented language education 
requires approaches that foster learner autonomy, authentic communication, 
and transferable communicative competences beyond formal instructional 
settings (Sarkiler, 2025c).

Task sequences or series of progressively more demanding tasks that 
develop a certain communicative competence, are an important component 
in taskbased curriculum design. The meta-analytic evidence for effectiveness 
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of TBLT programs show, as have been found by Boers and Faez (2023), when 
the data base is still evolving, the importance of task sequencing and the 
making of a coherent instructive progress. For DaF pedagogy it shows that 
there is a definite request towards research on how task sequences can be 
built to ensure a progressively development in communicative competence of 
German, across different proficiency levels.

Interaction-Driven Learning In The Daf Classroom

Thus, the interaction hypothesis and its further extensions provided the 
theoretical basis and justification for implementing interactions in classroom. 
Interaction as a means for learning holds a central place in the task-based 
DaF classroom, making it the task of the teacher to design interaction in the 
classroom and to make it possible for productive interaction to take place. 
Another focus of research on interaction in classroom concerned the topic of 
corrective feedback in interaction within the task. This concerns how corrective 
feedback, such as recasts, clarification requests and explicit corrections, are 
influenced by task features, interlocutor relationships and overall language 
proficiency. In DaF, researchers like Erlam and Tolosa (2022) have explored 
the challenges teachers face when they correct German learners, as they are 
used to metalinguistic information and focus on meaning more than other 
students do. It demonstrates how hard teachers try to accommodate students 
at all costs.

Studies indicate that when learners work together collaboratively 
on tasks, they participate in language related episodes - short exchanges 
where learners focus on the language itself - when they might otherwise be 
focused on meaning. Such engagement provides ample possibilities for the 
learning and application of newly acquired linguistic knowledge. Therefore, 
task driven, pair and group work activities that require communication 
are an effective instructional strategy that facilitates peer assisted learning. 
The difficulty comes from planning tasks that challenge and encourage 
a high extent of deliberation but are manageable within the student’s zone 
of proximal development. Research (Nakamura, 2021) suggests that task 
engagement - degree with which the learners get involved effectively and 
cognitively in the task activities - mediates between task aspects and learning 
outcomes. When learners become deeply involved in meaningful, applicable 
and moderately challenging tasks the communicative interactions, that help 
second language acquisition become more significant. With this knowledge 
in mind DaF educators can establish task content in real-world contexts that 
apply to students: German heritage students, international students who 
wish to begin study in Germany and those who want to enhance the German 
language needed to communicate in working environments. These kinds 
of activities allow for DaF students to engage themselves and enhance their 
second language acquisition.
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The output dimension of interaction-what Swain has theorized as the 
‘pushed output’ that learners produce when negotiating meaning-is also 
theoretically and practically significant for DaF task design. When tasks 
require learners to produce language that exceeds their current comfort 
zone, they are pushed to notice gaps between their interlanguage and target-
like forms, to experiment with new structures and to develop the kind of 
procedural fluency that characterizes genuine communicative competence. 
Wu and Ellis (2023) have demonstrated in a computer-based context that 
pre-task planning conditions affect the quality of second language writing, 
with structured planning leading to gains in both accuracy and complexity-a 
finding that suggests the importance of incorporating planning time into DaF 
task sequences.

Digital Task Environments In TBLT: Implications For Daf

The connection between TBLT and technology can be considered 
one of the “busiest” and fastest-growing sub-fields of applied linguistics. 
Technology-mediated TBLT (TM-TBLT) can take many forms: synchronous 
video communication tasks, asynchronous digital writing tasks, collaborative 
wiki-based activities or language practice in virtual reality environments. 
The commonality across these forms is that they use digital technology to 
create, mediate or extend the communicative contexts in which task-based 
language learning occurs. The key questions that Smith and González-Lloret 
(2021) suggest be asked in their latest research agenda in TM-TBLT for how 
digital technologies are transforming the language learning landscape, helps 
focus how one might start to approach DaF digital task design. It touches 
up various topics where the connection as a whole differs from a face-to-
face classroom through the discussion of some important variables: the 
involvement of written language in synchronous communication methods; 
the temporal affordances of asynchronous environment; the relationship 
between literacy and performance with digital technology; and the effect of 
the mediating action of technology on negotiation of means and delivery of 
corrective feedback on how digital language learning and its delivery have 
progressed (Smith and González-Lloret, 2021 and Smith, 2011).

Gonzalez-Lloret and Ziegler (2022) provide a framework in the 
Cambridge Handbook for thinking about technology-mediated tasks, in 
which they emphasize alignment of task design with the specific affordances 
and constraints of the technological environment - a task to be performed 
with synchronous video messaging will need to look different to one designed 
for asynchronous forum posts or for collaborative document editing. For 
DaF educators, all of this implies that integrating digital tools into task based 
instruction will demand more than purely transfering previous task designs 
to digital platforms and it will be necessary to fundamentally reconceptualize 
how task features interact with the affordances of the technology to create 
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opportunities for learning. Recent developments in artificial intelligence have 
further expanded the possibilities of technology-mediated language learning. 
AI-supported tools are increasingly capable of generating communicative 
scenarios, providing immediate feedback, and supporting learner autonomy 
during task completion. Within the DaF context, these developments have 
been discussed as potentially transformative for foreign language pedagogy 
and language awareness (Arabacıoğlu & Tunçyüz, 2025). There are three 
distinctive affordances of digital task environments that offer benefits for DaF 
Instruction. The new digital task environments allow children to interactively 
respond with a larger choice of interlocutors. This involves interaction with 
people from diverse social and ethnic backgrounds. Virtual exchange projects 
in which learners in one country talk to leaners in the opposing country is a 
brilliant application of technology-based-learning and teaching in a digital 
technology environment. Secondly, digital environments create more chances 
of interaction for multimodal task design. This is beneficial because most 
communication is formed by both interaction from gestures and spoken 
words. Thirdly, digital interaction environments afford more changes of the 
learners to get feedback and get things right. It is harder to get good feedback 
from pure face to face communication on its own, it has got a massive boost 
from feedback through online portals.

As González-Lloret and Rock (2022) have pointed out, tasks in TMC 
may call for rethinking what constitutes an ‘ outcome’ in TBLT, because 
communication in the digital environment results in artifacts (documents, 
videos, websites, social media posts, posts) that are a physical and tangible 
outcome which, by its inherent durability and sociability, behaves in a different 
way from the more transient outcome of face-to-face task performance to 
highlight their added value outside of academic institutions (González-Lloret 
& Rock, 2022). This observation is important for project-based-digital tasks 
in the DaF class: here, students can produce digital artefacts and products in 
German that provide more and can be understood not only at university.

Project-Based Language Learning As An Extension Of TBLT In Daf

PBLL takes the principles of TBL and extends them over longer, more 
complex sequences in which classroom work relates to a specific, real 
communicative purpose over several days, weeks or months (in many cases 
PBLL extends throughout a course module). TBLT on its own is usually 
focused on a single task or sequence of tasks, carried out in a single class, 
whereas PBLL involves creating several connected individual tasks related to 
the aim of a larger project and will take place over a prolonged period and 
involves a project, often with external research elements and a final product 
or product presentation. PBLL, therefore, would provide opportunities for 
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the language students to develop a range of skills: teamwork and effective  
communication to achieve common goals, problem-solving, decision-making 
and critical analysis of information. Gras-Velázquez (2020) illustrates how 
PBLL could create communities of practice in Higher Education institutions 
and give greater ownership and agency to its members on continuing using 
the language. For DaF, it would be possible, so in university DaF classes, to do 
projects as this would be seen to be integrating DaF into the broader context 
of some students doing a language as part of their degree and other courses 
involving disciplinary subjects.

PBLL and TBLT are therefore two strongly complementary approaches 
and should not be seen as a theoretical disjuncture. Projects are sequences 
of connected tasks. Each of these have a common thematic orientation and 
a common communicative goal. Individual component tasks serve different 
functions - researching for information, discussing with peers, textual drafting 
and redrafting, giving presentations - but are linked together to constitute an 
overall project task with a clearly defined communicative goal. Newton (2022) 
says this type of extended project-based organisation benefits the use of task-
based approaches in various educational set-ups which provides learners with 
a degree of sustained communicative purpose which is difficult to achieve 
through individual task units, no matter how engaging these might be. PBLL 
could hold particular value for DaF lessons if learners, through projects, are 
brought closer to the authentic communicative world and required to produce 
communicative in the German language through dealing with German 
sources (e.g. newspapers, texts, film, social media, professional documents). 
Hasnain and Halder (2023) have shown how task sequences oriented towards 
fulfilling authentic communicative purposes can lead to a great improvement 
in speaking fluency among pupil teachers and therefore point to the potential 
of project-based task sequences for achieving oral productive competence 
in DaF lessons. Digital technology is expanding the possibilities of PBLL. 
Thomas and Yamazaki (2021), according to the current research stand, are 
documenting projects where digital applications are increasingly integrated 
which range from virtual exchange to socially engaged language learning. For 
example collaborative documentary projects could be implemented virtually 
through cooperation partners outside or digital storytelling with reference 
contexts could be created if DaF learning is carried out by means of specific 
cultural heritage or professional communicative simulations with future 
possible career perspectives of vocational courses which aim to better prepare 
learners for real word use of German within these fields.

Implications For Daf Pedagogy: Toward A TBLT-Informed Framework

Therefore, implications for German as a Foreign Language instruction 
can be drawn for DaF curriculum development, task development, teacher 
training and program evaluation, making up a TBLT-informed framework. 
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The following framework conceptualises communicative needs analysis as 
the starting point for instructional planning. Task design, interaction-driven 
learning, digital task environments, and project-based language learning 
function as complementary dimensions of instruction that collectively 
support the development of communicative competence. Assessment and 
feedback provide continuous refinement of the teaching and learning process.

Figure 3. A TBLT-Informed Framework for German as a Foreign Language Pedagogy

Building upon the literature reviewed throughout this chapter, Figure 2 
presents a TBLT-informed framework for DaF pedagogy. The model positions 
communicative needs analysis as the starting point of curriculum planning 
and task development. Based on identified communicative needs, pedagogical 
tasks are implemented through interaction-driven learning, digital task 
environments, and project-based language learning. These dimensions 
collectively contribute to communicative competence development and are 
supported through ongoing assessment and feedback processes, creating a 
coherent cycle of instruction and learning. The implications at the level of 
DaF curriculum design is that DaF programs should seek to incorporate task-
based syllabuses that organize instruction by communicative task targets than 
grammatical categories. This shift in curriculum architecture does not entail 
a radical abandonment of attention to form. On the contrary, contemporary 
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TBLT scholarship emphasizes the importance of form focused instruction 
(FFI) within a task-based framework. Thus target tasks should be determined 
by proper needs analysis that aims to understand the communicative contexts 
learners will need to manage in  German in a real world situation. Pedagogical 
tasks can then been designed to enhance the capabilities required for the 
performance on target tasks.

At the level of task development, DaF practitioners and materiale 
designers need frameworks for evaluating and adapting existing materials 
and designing new tasks that meet TBLT criteria. Erlam and Tolosa (2022) 
have charted the distance between TBLT tenets and the reality of classrooms 
in ways that highlights the need for continued professional development on 
task design. For DaF specifically, the longstanding tradition of authentic text-
based and intercultural pedagogy provides extensive models and resource 
for task design as a rich communicative resource and for designing authentic 
relevant in the real world. At the level of teacher education an TBLT- informed 
DaF pedagogy requires teachers to understand the theoretical rationale for a 
task-based approach, who can design and sequence tasks effectively and who 
can manage the complex interactional dynamics of a task based classroom 
including giving corrective feedback in communicative activities. Integrating 
TBLT principles into pre- and in-service teacher education for DaF educators is 
prerequisite if we are to see wider adoption of task Based teaching approaches. 
East (2024), reflecting on a decade of TBLT development, acknowledges 
that teacher cognition as concerns tasks and task based approaches is one 
of the most mediating variables when TBLT is being implemented giving 
teacher education a central role. At the level of digital integration, the 
above analysis of digital task environment environments suggests that DaF 
teacher education program need to developed principled approaches to using 
technologies in task-based instruction that does move beyond just digitising 
already existing activities. For TM-TBLT a research agenda is offered by Smith 
and González-Lloret (2021) that DaF researchers can adapt to their specific 
context of teaching and learning German that directs attention to aspects of 
affordedness of synchronous and asynchronous digital communication, the 
design of multimodal tasks and the using of digital artifacts that represent 
authentic task outcomes.

Finally, aspects of assessment need to be taken out of integrating TBLT 
principle into DaF. Task-based assessment that evaluates learners ability to 
perform communicatively meaningful tasks, opposed to demonstrating 
knowledge in relation to isolated linguistic forms, corresponds well on 
theoretical grounds with task-based instruction. Comprehensive framework 
for Task-based language assessment is provided by Norris and East (2022) are 
provide that DaF teachers can draw up when assessing learner progress based 
on TBLT principled teaching.
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Conclusion

This chapter has argued for a theoretically grounded and practically oriented 
integration of TBLT principles into German as a Foreign Language instruction. 
Drawing on the foundational frameworks of CLT and the Interaction Hypothesis 
and engaging with contemporary TBLT scholarship across the dimensions of 
task design, interaction-driven learning, digital task environments and project-
based language learning, the paper has developed a synthesis that points toward a 
reconceptualization of DaF pedagogy.

The theoretical contribution of the paper is threefold. First, it has elaborated 
the conceptual connections among TBLT, CLT and the Interaction Hypothesis 
within the specific context of DaF instruction, providing a theoretically coherent 
framework for understanding how these traditions converge on a shared set of 
pedagogical commitments. Second, it has analyzed the four key dimensions 
of TBLT implementation-task design, interaction, digital environments and 
project-based learning-in ways that are specifically attentive to the conditions 
and challenges of DaF pedagogy. Third, it has proposed a set of implications for 
curriculum design, task development, teacher education and assessment that 
translate the theoretical framework into actionable pedagogical directions.

The limitations of the present study must also be acknowledged. This paper 
has remained an theoretical paper, providing no empirical evidence that TBLT 
may succeed in DaF scenarios; instead, it illustrates why TBLT should succeed 
in those and urges for empirical study. Similarly, within the DaF context, which 
is itself varied across several countries and cultural milieux and includes school 
children, university students and students for professional motivations, it would 
be appropriate to differentiate between different fields and perform additional 
empirical study into task-based approaches into DaF curricula, the actual 
application of TBLT by teachers, as well as the unique possibilities offered by 
digital duties around German language. It would similarly be helpful to research 
student’s actual responses towards tasks; although assumed tasks have an 
motivational effect (i.e. Poldini da Cruz, 2017), the extent at which students apply 
TBLT would be worth examining.

The most important contribution of this paper, I hope, has been to assert that 
TBLT and DaF pedagogy are not merely compatible but actually have much in 
common in terms of their theoretical underpinnings. The communicative focus 
running through DaF since the communicative turn finds its fullest theoretical 
expression in TBLT; the authentic, real-world communication that DaF learners 
need for an increasingly connected world is simply the aim of task-based pedagogy. 
The path from the classroom to authentic communication in German therefore 
lies through principled task design, productive interaction, digital innovation and 
sustained project-based learning-a path that TBLT, at its best, can illuminate and 
promote.
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Introduction

Human nature interaction has historically been shaped by individuals’ 
use of natural resources to meet their basic needs; however, the finiteness 
of resources and the impacts of human activities on ecosystems have 
necessitated a reconsideration of this relationship (Mebratu, 1998; Redclift, 
2005). This shift became more explicit with the conceptual framing of 
sustainability in the Brundtland Report and was subsequently adopted at the 
international level (Luke, 2005; Redclift, 2005; WCED, 1987). In this context, 
sustainability is defined as an approach grounded in the principle of meeting 
present needs without compromising the ability of future generations to meet 
their own needs (McDonough & Braungart, 1992; WCED, 1987). Over time, 
sustainability has expanded into diverse application areas, including business 
(Dangelico & Pontrandolfo, 2015), agricultural production (Lathuillière et al., 
2018), and industry (Mayyas et al., 2012). This developmental trajectory has 
required sustainability to be conceptualized as a multidimensional construct 
encompassing environmental, economic, and social dimensions (Brenner & 
Hartl, 2021; Jovanović et al., 2023). Environmental sustainability refers to 
the protection of ecosystems and the sustainable use of natural resources for 
future generations; economic sustainability involves long-term growth and 
resource efficiency; and social sustainability encompasses social well-being, 
equity, and quality of life (Kusmendar et al., 2025; Mensah, 2019).

UNESCO has conducted initiatives aimed at fostering competencies and 
skills aligned with sustainability goals (Ahmed & Jena, 2023). In alignment with 
the Sustainable Development Goals (SDGs) established by the United Nations, 
sustainability has been positioned as a global policy and implementation 
domain, particularly in relation to Quality Education (Goal 4), Climate Action 
(Goal 13), and Responsible Consumption and Production (Goal 12) (United 
Nations, 2015, 2023). Accordingly, sustainability may be conceptualized as 
an educational responsibility aimed at transforming individuals’ knowledge, 
values, and behaviors (Sterling, 2010). Educational systems and instructional 
processes play a determining role in operationalizing this responsibility. 
Sustainability education contributes not only to environmental awareness 
but also to the development of higher-order thinking skills such as decision-
making (Garrecht et al., 2018), critical thinking (Jintalan & Litao, 2025), and 
future-oriented perspectives (Levrini et al., 2021).

Within this framework, “biogeochemical cycles” constitute a core content 
area in science curricula, offering a scientific basis for explaining cause–effect 
relationships underlying environmental problems (IPCC, 2021; Odum & 
Barrett, 2005). The planetary boundaries framework further highlights the 
pressure of human activities on key biogeochemical cycles (water, oxygen, 
carbon, nitrogen, and phosphorus), underscoring their critical importance 
for sustainability (Rockström et al., 2009). Biogeochemical cycles are  
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considered central to supporting students’ holistic understanding of ecosystem 
functioning, resource limitations, and the environmental impacts of human 
activities. Addressing these cycles within a sustainability framework may be 
associated with curriculum designs aimed not only at conceptual knowledge 
acquisition but also at fostering sustainability competencies such as future-
oriented thinking, systems thinking, and problem-solving (Rieckmann, 
2013). This approach positions biogeochemical cycles not merely as a content 
domain but as a learning platform enabling students to evaluate environmental 
problems within cause–effect systems (Assaraf & Orion, 2005) and develop a 
holistic understanding of sustainability (Sterling, 2010; Wals, 2015).

Although sustainability-oriented educational research has become 
increasingly prevalent (Dönmez, 2024), its integration within science 
education remains particularly critical. Nevertheless, studies directly 
examining the contribution of biogeochemical cycles to the development 
of sustainability awareness remain limited. Boeve-de Pauw et al. (2021) 
demonstrated that science content grounded in environmental systems and 
cyclical processes significantly supports the development of sustainability 
awareness, environmental responsibility, and pro-environmental behavior 
among preservice teachers. Similarly, Ribič et al. (2025) emphasized the 
critical role of processes such as biogeochemical cycles in understanding 
environmental problems and fostering sustainable behaviors, highlighting the 
need to strengthen teacher education to achieve the goals of environmental 
education. These studies suggest that biogeochemical cycles may be effectively 
addressed through active and participatory instructional approaches in 
teacher education. The literature further recommends addressing such topics 
through performance-based approaches (Çelikler & Aksan, 2025; Genç, 2015).

Poster-based activities, as performance-based learning tools, enable 
learners to synthesize complex scientific content, visualize it, and communicate 
it effectively, thereby supporting meaningful learning processes (Leone & 
French, 2022). Climate and sustainability-themed posters have been shown 
to facilitate the comprehension of complex environmental issues (Sudakov, 
2016) and, when linked to out-of-school and local environmental problems, 
to strengthen institutional–community collaboration and societal impact 
(McArdle, 2025). Sanchez et al. (2025) emphasize the necessity of integrating 
sustainability into educational curricula, particularly in higher education, 
underscoring the importance of linking sustainability themes to pedagogical 
practices in teacher education. Furthermore, performance-based learning 
activities in science education have been found to support preservice teachers’ 
systems thinking skills and sustainability-oriented pedagogical awareness 
(Assaraf & Knippels, 2022).

Despite this growing body of research, studies that examine 
biogeochemical cycles through sustainability-themed poster activities and  
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simultaneously analyze both the products created by preservice science 
teachers and their reflections on the process remain limited. Accordingly, 
the present study aims to analyze preservice science teachers’ sustainability-
themed poster designs within the context of biogeochemical cycles and to 
examine their perspectives on this process. In doing so, the study seeks to 
reveal how theoretical sustainability knowledge is operationalized through 
a performance-based practice in teacher education. Because sustainability-
themed poster design processes require preservice science teachers to actively 
engage in knowledge construction, relational thinking, and pedagogical 
decision-making, they support a shift from passive information acquisition 
toward reflective and practice-oriented teacher learning. Thus, this study offers 
an original contribution by moving beyond a purely theoretical treatment of 
sustainability and demonstrating how preservice teachers interpret, construct, 
and transform sustainability knowledge into a tangible pedagogical product 
within the context of teacher education.

The study aimed to investigate how poster-based designs related to 
biogeochemical cycles influence preservice science teachers’ understandings 
of sustainability.

The study seeks to address the following research questions:

1.	 How do preservice science teachers’ understandings of sustainability 
change throughout the poster-based design process?

2.	 Which features of the poster-based design task support the 
development of sustainability understanding?

Method

This study employed a Design-Based Research (DBR) methodology to 
investigate how preservice science teachers’ understandings of sustainability 
developed through a poster-based design process situated within the 
context of biogeochemical cycles. DBR has emerged as a prominent and 
increasingly adopted approach in educational research, as it seeks to develop 
and systematically examine instructional designs within authentic learning 
environments (Anderson & Shattuck, 2012). Design-Based Research is 
characterized by the iterative development, implementation, analysis, and 
refinement of educational interventions aimed at simultaneously advancing 
practical solutions and theoretical understanding. Rather than merely testing 
predefined hypotheses, DBR reinterprets complex educational problems, 
generates context-sensitive design solutions, and refines these solutions 
through systematic biogeochemical cycles of implementation and evaluation 
(Hoadley, 2004; Reeves, 2006). In alignment with the DBR framework, a 
task-based poster design intervention was developed to explore and foster 
preservice science teachers’ understandings of sustainability within the 
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domain of biogeochemical cycles. The intervention was implemented in an 
authentic teacher education context and structured around performance-
based design tasks requiring participants to analyze, synthesize, and represent 
sustainability-related dimensions of biogeochemical cycles (carbon, sulfur, 
oxygen, water and phosphorus).

Participants

Given that the study aimed to ensure participants meaningfully 
experienced the intervention process and to generate in-depth qualitative 
data, criterion sampling, one of the purposive sampling strategies, was 
employed. Criterion sampling involves selecting participants who meet one 
or more predetermined criteria directly aligned with the purpose of the study 
and who have experienced the phenomenon under investigation (Creswell 
& Poth, 2018; Merriam & Tisdell, 2016). Based on these criteria, the study 
included 15 preservice science teachers enrolled in the Department of Science 
Education at a public university in the Western Anatolia region of Türkiye. 
All participants volunteered to take part in the study and provided informed 
consent prior to data collection. 

Implementation and Data Collection Process

The implementation spanned five weeks, consisting of two class hours 
per week, for a total of ten instructional hours. The process was systematically 
structured to enable preservice science teachers to progressively and coherently 
develop sustainability-themed poster designs grounded in biogeochemical 
cycles.

During the first week, the purpose, scope, and ethical principles of the 
research were explained to the participants. Written informed consent forms 
were obtained based on voluntary participation. Expectations regarding the 
poster design process, assessment criteria, and the activity worksheet were 
introduced. The 15 preservice science teachers were organized into five groups 
of three participants each. In alignment with the Ministry of T.C. National 
Education (MoNE, 2024) and relevant science curriculum learning outcomes, 
five core biogeochemical cycles directly associated with sustainability 
were identified: “carbon”, “sulfur”, “oxygen”, “water”, and “phosphorus” 
biogeochemical cycles. These biogeochemical cycles were randomly assigned 
to the groups through a lottery method (P1–Carbon; P2–Sulfur; P3–Oxygen; 
P4–Water; P5–Phosphorus). Each group was instructed to conduct preliminary 
research on their assigned cycle and initiate preparation grounded in scientific 
sources.

In the second week, groups deepened their investigations of their 
assigned biogeochemical cycle. Participants were asked to represent the 
functioning and fundamental concepts of the biogeochemical cycle through 
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draft schemas and written explanations on the activity worksheet, ensuring  
scientific accuracy. All drafts were reviewed by the researcher in terms of 
content validity and conceptual coherence. When scientific inaccuracies or 
conceptual gaps were identified, groups were required to revise their work 
through intra-group discussion and additional literature review. This stage 
functioned as a formative feedback cycle aligned with DBR principles.

During the third week, groups were asked to identify human impacts 
related to their assigned biogeochemical cycle and to analyze how these impacts 
disrupted the natural functioning of the biogeochemical cycle. They were 
further required to explicitly connect these disruptions to the environmental, 
social, and economic dimensions of sustainability. In addition, preservice 
teachers were asked to develop at least three scientifically grounded and 
practically feasible solution proposals aimed at preventing or mitigating the 
identified negative impacts. This phase emphasized systems thinking, causal 
reasoning, and future-oriented problem solving.

In the fourth week, groups revised and finalized their activity worksheets 
by addressing previously identified gaps. The scientific biogeochemical cycle 
schemas, analyses of human impacts, and sustainability dimensions developed 
during the first three weeks were transformed into an integrated poster format. 
To guide evaluation, a structured checklist developed by the researcher was 
distributed to all groups. Groups first conducted self-evaluations using the 
checklist. Subsequently, the researcher evaluated the posters based on the 
same criteria. Sections identified as incomplete or inaccurate were revised 
before final approval was granted. Completed posters were displayed in 
designated areas of the classroom. Participants were encouraged to examine 
all posters to broaden their understanding of other biogeochemical cycles and 
their sustainability implications, thereby fostering cross-group learning.

Upon completion of the intervention, the activity worksheets were 
collected from all groups. In addition, preservice science teachers’ perspectives 
regarding both the implementation process and sustainability were gathered 
using a structured interview form. The collected data consisted of: “Poster 
artifacts (final products)”, “Activity worksheets (process documents)”, and 
“Structured interview responses”. These multiple data sources enabled 
triangulation and facilitated a comprehensive examination of both the 
developmental process and participants’ conceptual understandings.

Data Collection Methods and Tools

In this study, document analysis and structured interviews were employed 
concurrently as data collection methods. The use of multiple data sources 
aimed to enhance the depth, credibility, and triangulation of the findings. 
The content validity of the activity worksheet and the structured interview 
form were evaluated based on expert review. An academic specializing in 
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the field and working at a different university examined the instruments in 
terms of scope, clarity, and alignment with the research objectives. Based on 
the expert’s feedback, necessary revisions were made to improve linguistic 
clarity and content relevance. The revised data collection instruments were 
subsequently pilot tested with three preservice science teachers who had 
previously completed the Environmental Education course. Written feedback 
was obtained regarding the clarity of the questions and their alignment with the 
intended purpose. Following this review, it was determined that the questions 
in both the activity worksheet and the interview form adequately represented 
the targeted dimensions and were clearly understood by participants.

Document Analysis (Product-Based Data Collection)

Within the scope of document analysis, the instructional products 
generated by preservice teachers during the implementation process were 
used as primary data sources. These products included the activity worksheets 
and final posters developed by each group, in which participants structured 
scientific content related to their assigned biogeochemical cycle, identified 
human impacts, and established connections to sustainability dimensions. A 
total of five activity worksheet sets and five posters, corresponding to the five 
working groups, were analyzed. These documents provided data concerning 
the representation of human impacts, the articulation of environmental, 
social, and economic dimensions of sustainability, the quality and feasibility 
of proposed solutions, and the level of scientific accuracy (see Figure 1).

TASK 1 – Scientifically Explaining the Biogeochemical Cycle 

Q1. How does the cycle operate? 

(Describe the processes of the biogeochemical cycle clearly and coherently. You may include a 
schematic representation if necessary.) 

TASK 2 – Identifying Human Impact 

Q2. How do human activities disrupt this biogeochemical cycle? 
(Provide at least 2–3 examples of human-induced disruptions affecting the biogeochemical cycle.) 

TASK 3 – Linking to Sustainability Dimensions 

Q3. Which dimension(s) of sustainability are affected by these disruptions? (Select all that apply.) 

☐ Environmental Sustainability       ☐ Social Sustainability                ☐ Economic Sustainability 

Briefly explain your reasoning. 

TASK 4 – Generating Three Solution Proposals 

Q4. Develop three solution proposals to prevent or mitigate disruptions to this biogeochemical 
cycle. (Ensure that your proposals are scientifically grounded and practically applicable.) 

 

Figure 1. Tasks in the Worksheet 
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The responses provided to these four tasks will constitute the scientific 
and sustainability components of the poster design, forming the conceptual 
foundation of the final product.

Data Analysis

This study adopted an interpretivist–pragmatic stance consistent with 
the epistemological foundations of Design-Based Research (DBR). Within 
this framework, qualitative data were analyzed using content analysis to 
systematically examine how preservice science teachers constructed and 
articulated sustainability understandings throughout the poster-based design 
process. 

Findings

The findings obtained from the worksheets and posters produced during 
the poster design process are presented.

Table 1. Findings Related to the Themes of Human-Induced Disruptions and Solution 
Proposals 

Theme Code Poster Code f %
Human-Induced 
Disruptions to 
Sustainability

Fossil fuel use PT1, PT2, PT3, PT4 4 23.53
Industrial / manufacturing impact PT1, PT2, PT3, PT5 4 23.53
Agricultural activities PT2, PT4, PT5 3 17.65
Waste and domestic pollution PT1, PT4, PT5 3 17.65
Deforestation / urbanization PT1, PT3, PT4 3 17.65

Solution Proposals Conscious consumption and 
environmental education

PT1, PT2, PT3, PT4, PT5 5 27.78

Waste and water management 
practices

PT1, PT2, PT4, PT5 4 22.22

Use of renewable energy PT1, PT3, PT4 3 16.67
Ecosystem protection PT1, PT3, PT4 3 16.67
Policy / systemic solutions PT2, PT3, PT5 3 16.67

When the “Human-Induced Disruptions” theme in Table 1 is examined, 
the findings are grouped under five codes: fossil fuel use, industrial/
manufacturing impact, agricultural activities, waste and domestic pollution, 
and deforestation/urbanization. The highest frequencies were observed for fossil 
fuel use and industrial/manufacturing impact (f = 4; 23.53%), indicating that 
preservice science teachers mostly associated disruptions to biogeochemical 
cycles with energy production and industrial activities. This suggests a climate- 
and industry-centered perception of sustainability. The remaining codes—
agricultural activities, waste and domestic pollution, and deforestation/
urbanization—had slightly lower but similar frequencies (f = 3; 17.65%), showing 
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that participants recognized various sources of environmental degradation, 
although they emphasized them less strongly. Regarding the “Solution 
Proposals” theme, the most frequent code was conscious consumption and  
environmental education (f = 5; 27.78%). This indicates that participants 
mainly framed sustainability solutions around awareness, education, and 
behavioral change, reflecting their emerging pedagogical orientation as future 
teachers. Waste and water management practices followed (f = 4; 22.22%), 
while renewable energy use, ecosystem protection, and policy/system-level 
solutions were less frequent (f = 3; 16.67%). Overall, the findings show that 
preservice science teachers identified diverse human impacts and proposed 
multidimensional responses; however, their sustainability understanding 
appeared to be more environmental and behavior-oriented than systemic or 
policy-oriented (Example Quote of Task 4 – Figure 2).
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TASK 4 – Generating Three Solution Proposals 

Q4. Develop three solution proposals to prevent or mitigate disruptions to this biogeochemical cycle. 
(Ensure that your proposals are scientifically grounded and practically applicable.) 

 P3–Oxygen Biogeochemical Cycle 

1. Protection of forests: Conserving forests prevents damage to trees that produce oxygen and absorb 
atmospheric CO₂. Since trees play a critical role in maintaining the balance of the oxygen cycle, protecting 
forest ecosystems helps prevent the disruption of the O₂ cycle. 

2. Reduction of fossil fuel consumption: Decreasing the use of fossil fuels and increasing the adoption of 
renewable energy sources (such as solar and wind energy) contribute to preventing disturbances in the cycle. 
Transitioning to renewable energy reduces carbon emissions, thereby supporting the stability of the oxygen 
cycle. 

3. Increasing the use of public transportation: Choosing public transportation instead of private vehicles reduces 
exhaust emissions from automobiles. Additionally, installing filtration systems on factory chimneys helps limit 
CO₂ emissions released into the atmosphere. These measures collectively contribute to preventing or 
minimizing disruptions to the oxygen cycle. 

 P2–Sulfur Biogeochemical Cycle 

1. Environmental imbalance resulting from disruptions: The occurrence of disturbances leads to a 
deterioration of ecological balance. For instance, alterations in soil pH, the degradation of aquatic ecosystems, 
and adverse impacts on living organisms and agricultural productivity may occur as consequences of such 
imbalances. 

2. Economic consequences of sulfur emissions: When sulfur dioxide (SO₂) released into the atmosphere 
combines with water vapor, it returns to the Earth’s surface in the form of acid rain. This process can cause 
damage to historical monuments and cultural heritage sites. The deterioration of such assets may negatively 
affect tourism, thereby leading to economic losses and broader economic instability. 

3. Implications for societal well-being: Societal health, welfare, justice, and overall quality of life are closely 
related to environmental stability. Imbalances in the sulfur cycle pose significant risks to these domains, 
potentially resulting in serious social and public health consequences. 

 
Figure 2. Example Quote of TASK 4



 . 29International Perspectives on Contemporary Approaches in Educational Sciences

Table 2. Findings Related to the Theme Impact of Disruptions on Sustainability 
Dimensions

Subtheme Code Poster Code f %
Environmental 
Sustainability

Ecosystem balance and 
biodiversity

PT1, PT2, PT3, PT4, PT5 5 20

Climate change and gas balance PT1, PT2, PT3, PT4 4 16
Water and soil quality PT2, PT4, PT5 3 12

Social 
Sustainability

Human health and quality of life PT1, PT3, PT4, PT5 4 16
Migration, inequality, and social 
welfare

PT1, PT4 2 8

Economic 
Sustainability

Agricultural productivity and food 
security

PT1, PT4, PT5 3 12

Energy and disaster-related costs PT1, PT2, PT3 3 12
Tourism and cultural heritage 
impacts

PT2 1 4

When the “Impact of Disruptions on Sustainability Dimensions” 
theme in Table 2 is examined, the findings are grouped under three 
subthemes: Environmental Sustainability, Social Sustainability, and 
Economic Sustainability. The most prominent subtheme is Environmental 
Sustainability. Within this subtheme, ecosystem balance and biodiversity 
had the highest frequency (f = 5; 20%), indicating that all poster groups 
associated biogeochemical cycle disruptions with ecological imbalance and 
biodiversity loss. Climate change and gas balance followed (f = 4; 16%), 
while water and soil quality was less frequent (f = 3; 12%), suggesting that 
participants emphasized broader ecosystem-level impacts more than specific 
resource degradation. Under Social Sustainability, human health and quality 
of life was more frequently represented (f = 4; 16%) than migration, inequality, 
and social welfare (f = 2; 8%). This shows that participants mainly focused 
on direct social consequences, such as health and living conditions, whereas 
more structural social issues were addressed less extensively. In the Economic 
Sustainability subtheme, agricultural productivity and food security and 
energy and disaster-related costs had equal frequencies (f = 3; 12%), indicating 
that participants connected environmental disruptions with economic 
consequences in agriculture and energy. Tourism and cultural heritage 
impacts appeared only once (f = 1; 4%), showing limited attention to broader 
economic-cultural effects. Overall, the findings suggest that preservice science 
teachers demonstrated a multidimensional understanding of sustainability; 
however, environmental impacts were articulated more strongly than social 
and economic consequences.
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TASK 3 – Linking to Sustainability Dimensions 

Q3. Which dimension(s) of sustainability are affected by these disruptions? (Select all that apply.) 

X Environmental Sustainability       X Social Sustainability                X Economic Sustainability 

Briefly explain your reasoning. 

 P5–Phosphorus Biogeochemical Cycle 

Excessive use of phosphorus-based fertilizers: The overapplication of phosphorus-rich fertilizers can leach into 
water bodies, leading to eutrophication and subsequent loss of aquatic life. 

1. Water pollution: The contamination of water resources adversely affects drinking water quality and 
poses significant risks to human health. 

2. Disruption of the phosphorus cycle: Disturbances in the phosphorus cycle may result in economic 
losses. Since phosphorus is a non-renewable resource, its depletion increases agricultural input costs 
and reduces crop productivity, thereby negatively affecting overall agricultural efficiency. 

 P4–Water Biogeochemical Cycle 

The disruption of the water cycle constitutes a multidimensional threat. From an environmental perspective, the 
degradation and loss of wetlands lead to biodiversity decline. Socially, limited access to clean water threatens 
public health and may contribute to the spread of infectious diseases. Economically, drought-related reductions 
in agricultural productivity increase food prices and disrupt energy production, thereby causing significant 
damage to national economies. 

 

Figure 3. Example Quote of TASK 3

Figure 4. Semantic Mapping of The Preservice Science Teachers’ Views Regarding the 
Implementation Process
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An examination of the semantic mapping derived from preservice science 
teachers’ views on the implementation process revealed five overarching 
themes: “Instructional Planning and Rationale”, “Contribution to Domain-
Specific Skills”, “Contribution to Subject Matter Knowledge”, “Contribution 
to the Learning Process”, and “Suggestions for Improvement” (Figure 4). The 
highest frequency was observed under Instructional Planning and Rationale 
(f = 38), whereas the lowest frequency was found under Suggestions for 
Improvement (f = 13). This indicates that participants mainly reflected on 
the pedagogical applicability of the activity rather than on its limitations 
or revision needs. Within “Instructional Planning and Rationale”, all 
participants stated that they intended to use the poster-based activity in their 
future teaching practice (f = 15), suggesting a strong pedagogical transfer 
intention. Their reasons for use were mostly associated with group work and 
task distribution (f = 5), followed by research and use of sources, connection 
to daily life, alignment with instructional objectives, active participation, 
visualization, and enjoyable learning. This shows that participants perceived 
the activity as pedagogically useful, particularly because of its collaborative 
and structured nature. The theme “Contribution to Domain-Specific Skills” 
included creativity/design, critical and analytical thinking, scientific process 
skills, collaboration/communication, and scientific literacy. Creativity/design 
had the highest frequency (f = 8), indicating that participants viewed the activity 
as supportive of creative production and design thinking. In the Contribution 
to the Learning Process theme, permanent learning was the most emphasized 
code (f = 9), followed by active/learning by doing and concretization. This 
suggests that participants believed the poster-based design process supported 
retention, experiential learning, and the visualization of abstract concepts. 
Under “Contribution to Subject Matter Knowledge”, knowledge reinforcement 
was the most frequent code (f = 8), while learning new concepts was less 
frequent (f = 5). This indicates that the activity was perceived mainly as a means 
of consolidating and deepening existing knowledge rather than introducing 
entirely new content. Finally, within Suggestions for Improvement, time 
management was the most frequently mentioned issue (f = 9), whereas digital 
implementation was mentioned only once (f = 1). Overall, the findings suggest 
that preservice science teachers evaluated the poster-based activity positively 
in terms of pedagogical applicability, skill development, and learning 
support, while identifying time management as the main aspect requiring 
improvement.
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Figure 5. Semantic Mapping of The Preservice Science Teachers’ Views on Sustainability

When the semantic mapping of preservice science teachers’ 
views on sustainability is examined, five main themes are identified: 
“Cognitive Dimension”, “Pedagogical Dimension”, “Affective Dimension”, 
“Representational Dimension”, and “Solution-Oriented Dimension” (Figure 
6). The highest frequency was observed under the Cognitive Dimension 
(f = 27), whereas the lowest frequency was found under the Solution-
Oriented Dimension (f = 4). This indicates that participants mainly framed 
sustainability in terms of conceptual development rather than action-oriented 
solution production. Within the “Cognitive Dimension”, participants 
emphasized an increase in sustainability knowledge (f = 15) and the 
development of environmental–social–economic sustainability perception 
(f = 12). This suggests that the activity supported both conceptual growth 
and multidimensional sustainability understanding. Under the “Pedagogical 
Dimension”, educating a conscious generation (f = 15) was the most prominent 
code, indicating that participants associated sustainability with their future 
professional responsibility as teachers. Peer learning was mentioned less 
frequently (f = 3).

The “Affective Dimension” included awareness and sensitivity 
development (f = 10) and intergenerational responsibility (f = 3), showing 
that the activity also encouraged ethical and value-oriented reflections. The 
“Representational Dimension” consisted of concretizing abstract knowledge 
through visual/product-based representation (f = 8), suggesting that poster 
design helped participants transform abstract sustainability concepts into 
tangible forms. Finally, the “Solution-Oriented Dimension” included solution 
proposals (f = 4), indicating that although participants developed some 
action-oriented perspectives, these remained less emphasized than cognitive 
and pedagogical reflections.
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Conclusion and Discussion

An examination of the findings derived from the design process and 
participant reflections indicates that preservice science teachers possessed 
foundational knowledge of sustainability; however, this knowledge was not 
distributed evenly across its dimensions. Sustainability was predominantly 
interpreted through the environmental lens, whereas understandings related 
to economic and social sustainability remained comparatively limited. This 
imbalance may be attributed to the tendency of educational practices to 
address sustainability primarily within the scope of environmental education. 
Although sustainability is globally conceptualized as the interaction of 
environmental, economic, and social components (Brenner & Hartl, 2021; 
Jovanović et al., 2023; Kusmendar et al., 2025; Mensah, 2019), instructional 
implementations often focus mainly on nature conservation and pollution 
reduction (Sterling, 2010; UNESCO, 2017). Consequently, preservice teachers 
may perceive sustainability as a fragmented construct rather than as a holistic 
system.

The findings further indicate that preservice science teachers possessed 
basic subject matter knowledge regarding biogeochemical cycles. However, 
their difficulty in recalling anthropogenic disruptive effects and their 
statements indicating partial forgetting suggest that conceptual knowledge 
had not fully transformed into durable learning. Permanent learning occurs 
when new knowledge is meaningfully integrated with existing cognitive 
schemas and contextualized within everyday life. Research emphasizes 
that meaningful learning depends on integrating new information with 
prior knowledge and that active learning environments support long-term 
retention (Koponen & Pehkonen, 2010; Köksal, 2016; National Academies of 
Sciences, Engineering, and Medicine, 2018). Although participants were able 
to articulate cycle processes at a theoretical level, their difficulty in linking 
these processes to human activities indicates limitations in meaning-making 
and transfer to real-life contexts. This suggests that knowledge remained 
largely at the recall level.

One of the most significant findings concerns participants’ difficulty in 
generating solution proposals for human-induced disruptions. While preservice 
teachers were able to identify sustainability problems, they struggled during 
the solution-development phase. This indicates that sustainability knowledge 
had not fully translated into action-oriented competence. The literature 
highlights that sustainability education frequently remains at the level of 
cognitive awareness, whereas action competence, behavioral transformation, 
and solution-generation skills are less consistently developed (United 
Nations, 2015, 2023; Rieckmann, 2018). The observed difficulty suggests 
that sustainability instruction may be predominantly information-based, 
with limited exposure to performance-based learning experiences. Assaraf 
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and Orion (2005) demonstrate that performance-based science learning 
activities enhance sustainability awareness among preservice teachers. 
Similarly, Kioupi and Voulvoulis (2020) argue that providing opportunities 
for systems thinking and scenario planning strengthens sustainability-
related competencies.The challenges encountered in solution development are 
also closely linked to higher-order thinking skills. Sustainability education 
requires decision-making, critical thinking, and future-oriented reasoning. 
Sustainability-related problems are inherently complex and demand analysis, 
evaluation, and informed decision-making (Garrecht et al., 2018; Jintalan & 
Litao, 2025; Levrini et al., 2021). UNESCO emphasizes the importance of 
developing sustainability competencies through education (UNESCO, 2017, 
2020; Ahmed & Jena, 2023). Thus, the limited depth of solution proposals 
may reflect insufficient scaffolding of higher-order and action-oriented 
competencies in prior educational experiences.

Following the implementation process, participants demonstrated 
increased overall knowledge of sustainability and enhanced awareness of 
its environmental, social, and economic dimensions. These findings suggest 
a transition from a narrow environmental interpretation toward a holistic, 
multidimensional systems perspective. Multidimensional systems thinking 
is widely recognized as a core component of sustainability competencies 
(Brenner & Hartl, 2021; Jovanović et al., 2023; OECD, 2019). The observed 
development appears closely related to the structural features of the poster-
based design process. Participants reported engaging in active, experiential 
learning, reinforcing and deepening knowledge, and acquiring new conceptual 
insights. Performance-based poster design facilitated the analysis of human 
impacts, their sustainability implications, and potential solutions.

Participants identified fossil fuel use, industrial activities, agricultural 
practices, waste pollution, and deforestation as key human-induced disruptions. 
They proposed solutions such as promoting conscious consumption and 
environmental education, improving waste and water management, adopting 
renewable energy sources, protecting ecosystems, and developing policy-level 
interventions. They also linked disruptions to environmental (ecosystem 
balance, biodiversity, climate change), social (health, quality of life, inequality), 
and economic (agricultural productivity, energy costs, disaster impacts) 
sustainability dimensions. These findings indicate that during poster design, 
participants engaged in relational reasoning, analysis, synthesis, evaluation, 
and visualization. Poster design, as a performance-based learning tool, enabled 
the synthesis of complex information, visual representation, and connection 
to real-life issues, thereby supporting deeper learning (McArdle, 2025; Leone 
& French, 2022; Sanchez et al., 2025; Sudakov, 2016). The intervention was 
also perceived as enhancing creativity, design skills, critical and analytical 
thinking, scientific process skills, collaboration, communication, and  
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scientific literacy. The development of scientific process skills, 21st-century 
skills, and higher-order thinking skills is important in science education 
(Dinç Bilgin & Zorlu, 2023; Gökçek & Zorlu, 2020a, 2020b; İpekşen & Zorlu, 
2017; Zorlu, 2025; Zorlu & Zorlu, 2017, 2022, Zorlu & Zorlu, 2019, 2021; Zorlu, 
Zorlu & Dinç, 2019). Integrating sustainability into educational practices 
contributes positively to the development of 21st-century skills and higher-
order thinking competencies (Assaraf & Knippels, 2022; Garrecht et al., 2018; 
Jintalan & Litao, 2025; Levrini et al., 2021). 

Another important finding is that participants reported increased 
awareness of sustainability, emphasized the importance of educating 
conscious generations, and expressed intentions to incorporate sustainability 
into their future instructional planning. This indicates growth not only in 
knowledge but also in responsibility and professional agency. Given the 
accelerating depletion of natural resources and ecological degradation caused 
by human activities (Brenner & Hartl, 2021; Dangelico & Pontrandolfo, 2015; 
Jovanović et al., 2023; Kusmendar et al., 2025; Lathuillière et al., 2018; Luke, 
2005; Redclift, 2005), educating conscious individuals is critical. Teachers play 
a central role in this process, and sustainability education should therefore 
be systematically embedded within teacher preparation programs (Sanchez et 
al., 2025; Ribič et al., 2025).
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INTRODUCTION

Science education is one of the disciplines that plays a fundamental role 
in the development of individuals’ scientific thinking, reasoning, inquiry, 
and problem-solving skills. Through science education, individuals not only 
acquire scientific knowledge but also evaluate the events they encounter in 
daily life within the framework of cause-and-effect relationships and produce 
solutions to various problems by utilizing scientific thinking processes. In 
this respect, science education contributes to individuals’ understanding of 
their environment, adapting to environmental changes, and making informed 
decisions in the face of events that affect their lives (Gülçiçek & Güneş, 2004). 
Today, issues such as climate change, sustainable environmental practices, 
and natural disasters directly affect individuals’ lives, demonstrating that 
science education is important not only in terms of academic achievement 
but also for the development of life skills. The effects of science education on 
individuals begin in the early stages of life. Children’s first formal encounters 
with science concepts occur during the preschool period, and the experiences 
acquired during this period significantly influence their perceptions, interests, 
and attitudes toward science in subsequent years. It has been reported that 
when this process is not conducted effectively enough, children may develop 
negative attitudes toward science, avoid learning science, and experience 
anxiety toward the field of science (Çamlıbel Çakmak, 2012). The main 
purpose of preschool science education is to raise individuals who can observe 
their environment, interpret the events they encounter, think in multiple 
dimensions, and develop problem-solving skills (Şahin, 2000). In addition, 
children’s acquisition of basic life skills and their recognition of themselves 
and their environment are among the important objectives of preschool 
science education (Alisinanoğlu & Ulutaş, 2003). Science instruction during 
the early years enables children to develop skills in observing, explaining, 
and interpreting natural phenomena, while simultaneously establishing the 
foundations of scientific process skills (Hamurcu, 2003). Although these 
fundamental objectives of science education remain essentially the same, they 
become increasingly deeper as educational levels progress. The skills acquired 
through science education at an early age offer important opportunities not 
only for typically developing children but also for individuals with special 
needs. Particularly for individuals with intellectual disabilities, science 
education makes significant contributions in terms of developing scientific 
knowledge structures, acquiring science literacy skills, and becoming more 
independent individuals in daily life. Çapraz (2016) and Mete (2016) state 
that science education contributes to students with intellectual disabilities in 
understanding science concepts, developing positive affective characteristics 
toward science, and participating more effectively in social life. Therefore, 
the content knowledge and instructional competencies of teachers who will 
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be involved in the science education of individuals with special needs are of 
critical importance. However, due to its structure encompassing different 
disciplines such as physics, chemistry, and biology, science education contains 
concepts that are difficult and abstract for students to understand. The 
literature reveals that students and pre-service teachers at various educational 
levels develop alternative conceptions and misconceptions regarding 
numerous science concepts. Research has demonstrated that primary school 
students have significant misconceptions regarding matter, force, and the 
human body (Uyanık, 2019); fifth-grade students regarding sound (Demirci 
& Efe, 2007), earthquakes (Kırılmazkaya, 2025), heat-temperature, and 
evaporation-condensation concepts (Kırıkkaya & Güllü, 2008); sixth-grade 
students regarding astronomy (Ekiz & Akbaş, 2005), the respiratory system 
(Gültepe et al., 2008), and chemical and physical change (Çayan & Karslı, 
2014); sixth- and seventh-grade students regarding natural disasters (Gürbüz 
& Karadeniz, 2021); eighth-grade students regarding genetics (Demir & Sezek, 
2009), cell division (Akyürek & Afacan, 2012), and photosynthesis (Güneş et 
al., 2012); and high school students regarding osmosis and diffusion (Çinici 
& Demir, 2013) as well as transport and circulatory systems (Yeşilyurt & Gül, 
2012). Similarly, it has been reported that university students have conceptual 
deficiencies regarding enzymes (Selvi & Yakışan, 2004); pre-service science 
and classroom teachers regarding chemical bonding (Can & Harmandar, 
2004); and pre-service science teachers regarding cell division (Emre & Bahşi, 
2006) and enzymes (Emre & Yılayaz, 2006). These findings indicate that 
learning and making sense of science concepts involves significant difficulties 
for both students and pre-service teachers. The fact that most science concepts 
are abstract in nature, cannot always be directly associated with daily life 
experiences, and that students’ prior knowledge occasionally conflicts with 
scientific explanations are among the fundamental factors that complicate the 
learning process. Similarly, pre-service teachers may also encounter various 
difficulties in learning and conceptually structuring science concepts. The 
difficulties experienced in learning science concepts make teachers’ content 
knowledge competencies even more important. This is because the conceptual 
knowledge level of teachers directly affects how students learn science 
concepts. For a concept to be taught effectively, the teacher must correctly 
understand and use the scientific knowledge related to that concept (Sadler 
& Sonnert, 2016) and convey it in a manner appropriate to the students’ level. 
Considering that basic science concepts are first introduced by preschool, 
classroom, and special education teachers, the importance of these teachers’ 
conceptual knowledge levels becomes even more evident. The misconceptions 
and incomplete or incorrect conceptual understandings that prospective 
teachers and in-service teachers possess can be transmitted to students during 
the instructional process, and this situation may lead to the emergence of 
similar alternative conceptions in students, as well as the reinforcement of 
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any pre-existing ones (Bradley & Mosimege, 1998; Sadler & Sonnert, 2016). 
Thus, it is crucial to enhance teachers’ knowledge of science content and their 
understanding of the alternative conceptions students may hold, in order 
to ensure effective science teaching. Sığırtmaç and Özbek (2011) emphasize 
that for quality science education to be realized, it is necessary for teachers 
to comprehend the basic science concepts, to establish relationships between 
concepts, and to effectively use scientific research processes.

Self-efficacy beliefs toward science teaching constitute a critical 
determinant of pre-service teachers’ competence in the science domain. 
Drawing on Bandura’s social cognitive theory, self-efficacy refers to an 
individual’s belief in their ability to successfully perform a specific task. For 
science instruction, the Science Teaching Efficacy Belief Scale—originally 
comprising two sub-dimensions (personal science teaching efficacy belief and 
outcome expectancy)—was developed by Riggs and Enochs (1990). The former 
pertains to the teacher’s confidence in their own ability to deliver effective 
science instruction, whereas the latter concerns the teacher’s belief that their 
pedagogical efforts will positively influence student learning outcomes. 
Consistent with this framework, Orkunoğlu (2016) reported that teachers 
who possess stronger self-efficacy beliefs in science teaching tend to exhibit 
more favorable attitudes toward their instructional practices in this field. This 
situation reveals that prospective teachers’ efficacy beliefs are a crucial factor 
shaping their future instructional practices. When evaluated specifically in 
the field of special education, significant limitations regarding the science 
education competencies of pre-service teachers are noteworthy. In the Special 
Education department at Trabzon University, where the present research was 
conducted, there is only a two-credit course titled “Teaching Science and 
Social Studies in Special Education.” It can be said that a similar situation 
applies to programs at other universities. This indicates that prospective 
special education teachers receive limited training in the field of science. 
Consistent with these findings, international research has similarly revealed 
that special education teachers often lack an adequate academic foundation 
in science (Solari et al., 2022). Furthermore, teaching science to individuals 
with disabilities is considered a highly complex process in terms of developing 
appropriate materials, adapting instructional methods according to individual 
needs, and addressing diverse learning needs (Kryukova et al., 2023). While 
the critical role of science education in special education settings is firmly 
established in the scholarly literature, comparative studies examining both 
the science concept knowledge and self-efficacy beliefs of special education 
pre-service teachers remain remarkably scarce. However, prospective special 
education teachers are among the groups that will assume the most intensive 
responsibility for concretizing, simplifying, and teaching science concepts by 
relating them to daily life in their professional lives. Consequently, identifying 
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prospective teachers’ conceptual understanding of science, their prevalent 
misconceptions, and their efficacy beliefs concerning science instruction is 
of critical importance for both the refinement of teacher education curricula 
and the improvement of pre-service training quality.

Purpose of the Study

The purpose of this study is to examine the efficacy beliefs of prospective 
special education teachers regarding the teaching of science concepts and 
their achievement levels related to science concepts. Within this framework, 
the relationship between prospective teachers’ efficacy levels regarding science 
teaching and their science achievement was determined. Furthermore, it was 
investigated whether these variables differed according to gender and grade 
level. In line with this main objective, the following research questions were 
addressed:

ü◆	 Is there a significant relationship between participants’ efficacy 
beliefs regarding science teaching and their success levels regarding science 
concepts?

◆	 How successful are prospective special education teachers in 
understanding science concepts?

◆	 Do the success levels of prospective special education teachers 
regarding science concepts show significant differences according to gender?

◆	 Do the success levels of prospective special education teachers 
regarding science concepts show significant differences according to grade 
level?

◆	 What is the level of efficacy beliefs of prospective special education 
teachers regarding science teaching?

◆	 Do the efficacy beliefs of prospective special education teachers 
regarding science teaching show significant differences according to gender?

◆	 Do the self-efficacy beliefs of prospective special education teachers 
regarding science teaching show significant differences according to grade 
level?

Method of the Study

The present study was designed and conducted using a quantitative 
research approach, specifically employing both descriptive and correlational 
survey models. Survey designs are research methodologies intended to 
portray an existing phenomenon in its natural state without any manipulation 
or intervention (Büyüköztürk et al., 2025; Karasar, 2020). Accordingly, the 
descriptive survey model was utilized to examine the level of efficacy beliefs 
toward science teaching and the achievement levels in science concepts 
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among prospective special education teachers, with the collected data being 
analyzed to delineate the current status (Creswell, 2018; Fraenkel et al., 
2012). Furthermore, the correlational survey model was used to explore the 
relationship between prospective teachers’ efficacy beliefs and their conceptual 
achievement in science, as well as to determine whether these variables 
differed significantly based on gender and grade level (Cohen et al., 2005; 
Gay et al., 2012). Since no experimental manipulation was carried out and 
participants were observed under their natural conditions with their existing 
characteristics, this study is characterized as a survey research intended to 
describe the current state of affairs and to explore the associations among the 
variables under investigation (McMillan & Schumacher, 2010).

Sample of the Study

This study involved prospective teachers from the Special Education 
Department at Trabzon University’s Faculty of Education. A convenience 
sampling method was employed in the selection of participants. This non-
probability sampling technique enables the researcher to include individuals 
who are most readily available in terms of time, location, and accessibility 
(Büyüköztürk et al., 2025). The participants were selected based on their 
enrollment at the institution where the researcher was affiliated and their 
voluntary consent to take part in the research. While convenience sampling 
poses inherent limitations concerning the generalizability of findings, it 
was deemed appropriate for the present study given its primary objective of 
exploring the relationship between prospective special education teachers’ 
conceptual knowledge in science and their efficacy beliefs regarding science 
teaching. Table 1 presents the distribution of participants categorized by 
grade level and gender.

Table 1. The Participant Distribution

Grades
Total

1st 2nd 3rd 4th 

Male
f 21 26 23 15 85

% 10.6 13.1 11.6 7.6 42.9

Female
f 36 32 20 25 113

% 18.2 16.2 10.1 12.6 57.1

Total
f 57 58 43 40 198

% 28.8 29.3 21.7 20.2 100.0

As presented in Table 1, the study sample consisted of 198 prospective 
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special education teachers, including 85 males (42.9%) and 113 females (57.1%). 
When examined by grade level, the largest group of participants was from the 
2nd grade (n = 58, 29.3%), followed by the 1st grade (n = 57, 28.8%). There were 
43 student teachers (21.7%) in the 3rd grade, while the smallest group was 40 
students (20.2%) in the 4th grade. Regarding the gender distribution by grade 
level, among male participants, there were 21 (10.6%) in the 1st grade, 26 
(13.1%) in the 2nd grade, 23 (11.6%) in the 3rd grade, and 15 (7.6%) in the 4th 
grade. Of the female participants, 36 (18.2%) were in the 1st grade, 32 (16.2%) 
in the 2nd grade, 20 (10.1%) in the 3rd grade, and 25 (12.6%) in the 4th grade.

Data Collection Tools

Science Teaching Efficacy Belief Scale (STEBS): STEBS was employed 
to explore the efficacy beliefs of prospective teachers toward teaching science. 
STEBS was originally developed by Riggs and Enochs (1990) for elementary 
school teachers and was subsequently adapted for prospective elementary 
teachers by Enochs and Riggs (1990). The original scale comprised 25 
items; however, the adapted version was reduced to 23 items. The Turkish 
adaptation of the scale for prospective elementary teachers was conducted 
by Hazır-Bıkmaz (2002). Following the adaptation process, the original sub-
dimensions—namely, efficacy belief (EB) and outcome expectancy (OE)—
were retained, while the total number of items was further reduced to 21. The 
first sub-dimension includes 13 items (5 positively worded and 8 negatively 
worded), whereas the second sub-dimension consists of 8 items (7 positively 
worded and 1 negatively worded) (Hazır-Bıkmaz, 2002). The Cronbach’s 
alpha reliability were reported as 0.89 for the EB, 0.69 for the OE, and 0.85 for 
the overall scale.

Science Concepts Achievement Test (SCAT): During the development 
process of the SCAT, the science curriculum was first reviewed (MEB, 2024). 
Additionally, the literature was examined to identify which science concepts 
pose difficulties in teaching and understanding. Based on the analysis of both 
the curriculum and the literature, four main topic headings were determined: 
“Human Body and Basic Systems (HBBS)”, “Living Things and Their Basic 
Characteristics (LTBC)”, “Space, Universe, and Celestial Bodies (SUCB)”, and 
“Natural Events and Natural Disasters (NEND)”. Considering these topics, 
an item pool consisting of 60 questions was created. Due to the large number 
of questions, in order to shorten the administration process and avoid 
overwhelming the participants, the questions were converted into a true-
false format. The researcher consulted three professors in science education 
to assess the content validity of the test and to verify that the items were 
appropriate and clearly worded. The test was revised according to the experts’ 
recommendations and then piloted with 145 primary school teaching program 
students. As a result, eight items with discrimination indices below 0.30 were 
removed from the test. Table 2 presents the difficulty and discrimination 
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indices of the remaining 52 items, along with the KR-20 reliability coefficient 
of the test.

Table 2. Item Statistics for the SCAT

Difficulty indices Discrimination indices

Mean Range Mean Range

SC
AT

0,60 0.30-0.39 (7) 0,40 0.30-0.35 (11)

0.40-0.49 (3) 0.36-0.41 (16)

0.50-0.59 (15) 0.42-0.47 (14)

0.60-0.69 (19) 0.48-0.53 (4)

0.70-0.79 (8) 0.54-0.65 (7)

KR-20: 0.91

 The item analysis showed that the difficulty indices varied from 
0.30 to 0.79, with the test having an overall average difficulty of 0.60. the 
discrimination indices of the test items ranged from 0.30 to 0.65, with an 
average discrimination of 0.40. The lower limit for the discrimination index 
was set at 0.30 (Crocker & Algina, 1986). The analysis revealed that the SCAT 
had a KR-20 reliability coefficient of 0.91 (see Table 2). Values ​​of 0.90 and 
above are considered highly reliable for KR-20.

Data Analysis

Table 3 presents the skewness and kurtosis values calculated for the scores 
obtained from the SCAT and its four sub-dimensions, namely Human Body 
and Basic Systems (HBBS), Living Things and Their Basic Characteristics 
(LTBC), Space, Universe, and Celestial Bodies (SUCB), and Natural Events 
and Natural Disasters (NEND).

Table 3. Normality Statistics (Skewness and Kurtosis) for the SCAT and Its Sub-Factors

HBBS LTBC SUCB NEND SCAT
Skewness 0.120 -0.142 0.046 -0.061 0.304
Kurtosis -0.532 -0.191 -0.147 0.170 -0.180

As presented in Table 3, the skewness and kurtosis values for HBBS (0.120 
and -0.532, respectively), LTBC (-0.142 and -0.191), SUCB (0.046 and -0.147), 
NEND (-0.061 and 0.170), and the SCAT total score (0.304 and -0.180) all fell 
within the -1 to +1 range. According to Tabachnick and Fidell (2013), these 
values are indicative of a normal distribution, thereby satisfying the normality 
assumption for all dimensions of the SCAT.
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Table 4 shows the skewness and kurtosis coefficients for the STEBS and 
its two sub-dimensions, EB and OE.

Table 4. Normality Statistics (Skewness and Kurtosis) for the STEBS and Its Sub-
Factors

EB OE STEBS
Skewness 0.369 -0.554 0.462
Kurtosis 0.483 1.535 0.377

As presented in Table 4, the skewness coefficients for the EB, OE, and the 
total STEBS were 0.369, -0.554, and 0.462, respectively, while the corresponding 
kurtosis coefficients were 0.483, 1.535, and 0.377. All skewness and kurtosis 
values remained within the acceptable threshold of -2 to +2, indicating that 
the data met the normality assumption for parametric statistical analyses 
(George & Mallery, 2024). 

The STEBS is made up of 21 questions. Respondents answer using a 
5-point scale from ‘Strongly Disagree’ (1 point) to ‘Strongly Agree’ (5 points), 
meaning the final score can be anywhere from 21 to 105. In order to facilitate 
meaningful comparisons with prior research findings in the literature, the 
total scale scores were transformed to a 5-point metric by dividing each 
participant’s total score by the number of items (21). Item means were classified 
as follows: 1.00–1.79 = Very Low, 1.80–2.59 = Low, 2.60–3.39 = Moderate, 
3.40–4.19 = High, and 4.20–5.00 = Very High.

Comprising 52 true-false items, the SCAT employs a dichotomous scoring 
system whereby true responses are assigned 1 point and false responses are 
assigned 0 points. Consequently, the highest achievable score on the test is 52. 
This scoring procedure is consistent with the standard practice for objective 
tests measuring factual knowledge and conceptual understanding in science 
education research.

To describe the central tendency and variability of the participants’ 
performances, descriptive statistical analyses were conducted on the scores 
derived from the SCAT and the STEBS. The data were summarized using 
standard descriptive statistics.

In conclusion, the assumption of normality was satisfied for the data 
derived from both measurement instruments. Based on this, Pearson 
correlation values were computed to examine the bivariate relationships 
between the two scales and their respective sub-dimensions. Independent 
samples t-test was employed for comparisons across gender groups. In 
instances where the assumption of homogeneity of variances was violated (p 
< .05), the t-values adjusted with the Welch correction were interpreted. For 
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the grade level variable, due to unequal group sizes across the grade levels, 
Welch ANOVA was conducted as a robust alternative to the one-way ANOVA 
(Field, 2009).

RESULTS

The first research question of the study aimed to explore the relationship 
between participants’ science achievement and their efficacy beliefs related to 
science teaching. In this context, the correlation levels between the SCAT and 
its sub-dimensions—namely, Human Body and Basic Systems (HBBS), Living 
Things and Their Basic Characteristics (LTBC), Space, Universe, and Celestial 
Bodies (SUCB), and Natural Events and Natural Disasters (NEND)—and 
the STEBS along with its sub-dimensions, Outcome Expectancy (OE) and 
Efficacy Belief (EB), were examined with Pearson correlation analysis. Table 5 
shows the findings of the analyses.

Table 5. Correlation Analysis Results

SCAT HBBS LTBC SUCB NEND STEBS OE

HBBS .816**

LTBC .837** .554**

SUCB .815** .550** .590**

NEND .792** .527** .602** .493**

STEBS .413** .343** .353** .269** .389**

OE .302** .252** .276** .216** .242** .559**

EB .325** .269** .268** .200** .330** .883** .105
** Significant at p <.01 (two-tailed)

There was a strong, positive, and significant correlation between the total 
score of the SCAT and its sub-dimensions (HBBS: r = .816, p < .01; LTBC: 
r = .837, p < .01; SUCB: r = .815, p < .01; NEND: r = .792, p < .01). These 
findings indicate that the sub-dimensions of the SCAT strongly predict 
overall achievement. Also, all sub-dimensions were moderately, positively, 
and significantly correlated with one another (e.g., LTBC – NEND: r = .602, 
p < .01; LTBC – SUCB: r = .590, p < .01; HBBS – LTBC: r = .554, p < .01; 
HBBS – SUCB: r = .550, p < .01; HBBS – NEND: r = .527, p < .01; SUCB 
– NEND: r = .493, p < .01). These results suggest that the sub-dimensions 
are interrelated yet distinguishable constructs. The total scores of the SCAT 
and STEBS were moderately, positively, and significantly correlated (r = .413, 
p < .01). Similarly, low-to-moderate significant relationships were identified 
between the SCAT and the STEBS sub-dimensions (OE: r = .302, p < .01; EB: 
r = .325, p < .01). When the relationships between the SCAT sub-dimensions 
and the STEBS total score were examined, low-to-moderate, positive, and 
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significant relationships were observed between all sub-dimensions and self-
efficacy (HBBS: r = .343, p < .01; LTBC: r = .353, p < .01; SUCB: r = .269, p < 
.01; NEND: r = .389, p < .01). With regard to the interrelationships among 
the sub-dimensions of the STEBS, a very strong, positive, and statistically 
significant association was established between the total STEBS score and 
the Efficacy Belief sub-dimension (r = .883, p < .01). A moderate, positive, 
and significant relationship was found between the STEBS total score and 
Outcome Expectancy (r = .559, p < .01). In contrast. the relationship between 
Outcome Expectancy and Efficacy Belief was not statistically significant (r = 
.105, p > .05).

The second research question aimed to explore the participants’ 
achievement levels regarding science concepts. Table 6 summarizes the data 
from the SCAT and its sub-dimensions.

Table 6. Descriptive Statistics for Participants’ Scores on the SCAT and Its Sub-
Dimensions

N Min. Max. Mean SD

HBBS 198 1.00 13.00 7.42 2.48

LTBC 198 2.00 13.00 7.92 2.25

SUCB 198 1.00 13.00 7.92 2.43

NEND 198 1.00 13.00 8.13 2.16

SCAT 198 15.00 49.00 31.40 7.60

The highest mean was found in the NEND dimension (M = 8.13, SD = 
2.16), while the lowest mean score was in the HBBS dimension (M = 7.42, SD 
= 2.48). This suggests that pre-service teachers experienced greater difficulty 
with topics related to human anatomy and physiology compared to other 
domains, or that they hold more common misconceptions in these areas. In 
the LTBC and the SUCB dimensions, participants exhibited identical mean 
scores (M = 7.92). Across all sub-dimensions, the minimum scores were quite 
low (1 or 2), while the maximum scores reached the full score (13), indicating 
that in each sub-dimension, there were participants who performed at both 
very low and very high levels.

Overall, it can be concluded that the prospective teachers’ achievement 
levels regarding science concepts were below the expected level. The 
particularly low mean score in the human body domain points to the 
necessity of devoting more emphasis to instruction in this area and to the 
content of teacher training programs (National Research Council, 2012). The 
relatively higher achievement in natural events and disasters may stem from 
participants’ greater familiarity with these topics through their daily life 
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experiences and the frequent coverage of disaster-related news in the media 
(Kırılmazkaya, 2025). The wide score range and moderate mean score reveal 
the need for a more systematic, structured, and in-depth approach in pre-
service education to improve prospective teachers’ conceptual understanding 
in science education (Sadler & Sonnert, 2016; Shulman, 1986). Kallery and 
Psillos (2001) reported that more than half of the preschool teachers held 
alternative conceptions regarding science concepts.

The third research question was directed toward investigating whether 
the participants’ comprehension levels of science concepts varied by gender. 
Levene’s test results revealed that the variances for the SCAT and its sub-
dimensions were homogeneous (p > .05). Table 7 provides the descriptive 
statistics, t-test outcomes, and corresponding effect sizes for the SCAT and its 
sub-dimensions.

Table 7. Gender Comparisons for the SCAT and Sub-Dimensions

Gender N M SD t df p Cohen’s d

HBBS
Male 85 7.81 2.57 1.923 196 .056 0.27

Female 113 7.13 2.38

LTBC
Male 85 8.36 2.16 2.450 196 .015 0.35

Female 113 7.58 2.26

SUCB
Male 85 8.47 2.61 2.788 196 .006 0.40

Female 113 7.51 2.22

NEND
Male 85 8.66 1.96 3.040 196 .003 0.44

Female 113 7.73 2.23

SCAT
Male 85 33.30 7.84 3.131 196 .002 0.45

Female 113 29.96 7.11

The results revealed statistically significant differences favoring male 
prospective teachers, with effect sizes ranging from small to moderate. 
Regarding the total test score (SCAT), male participants (M = 33.30, SD = 
7.84) scored significantly higher than female participants (M = 29.96, SD = 
7.11). The effect size of this difference was Cohen’s d = 0.45, indicating a small-
to-moderate effect, and the mean difference was statistically significant, t 
(196) = 3.131, p = .002. Examination of the sub-dimensions showed that the 
largest effect size was observed in the NEND dimension (d = 0.44), followed 
by the SUCB (d = 0.40), the LTBC (d = 0.35), and the HBBS (d = 0.27). Except 
for the HBBS dimension, t (196) = 1.923, p = .056, mean differences in all 
sub-dimensions were statistically significant in favor of male participants. 
These findings broadly corroborate what earlier meta-analyses have reported 
regarding gender differences in science success. According to a large-scale 
meta-analysis by Else-Quest, Hyde, and Linn (2010), gender disparities in 
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science performance were generally small to moderate in size (d=0.10–0.40) 
and exhibited a decrease over the years. Similarly, Reilly, Neumann, and 
Andrews (2015) found that gender differences in mathematics and science 
achievement among 12th-grade students remained small but consistently 
favored males over the period from 1990 to 2011. The authors argued that 
these differences were more likely associated with sociocultural influences 
than biological factors and emphasized the importance of interventions 
aimed at reducing achievement gaps.

The fourth research question was directed toward investigating whether 
the participants’ comprehension levels of science concepts varied by grade 
level. Levene’s test results revealed that the variances for the SCAT and its sub-
dimensions were homogeneous (p > .05). Since the number of participants 
across grade levels was not equal, Welch-ANOVA was used to analyze the 
differences between grade-level means. Table 8 summarizes the descriptive 
stats and Welch-ANOVA findings for grade level.

Table 8. Descriptive Statistics and Welch-ANOVA Results for Grade Level

Grade N M SD F df1 df2 p

HBBS 1st 57 7.39 2.46

0.061 3 102.75 .980
2nd 58 7.40 2.59
3th 43 7.56 2.23
4th 40 7.38 2.67
Total 198 7.42 2.48

LTBC 1st 57 7.88 2.05

1.046 3 99.80 .376
2nd 58 7.53 2.08
3th 43 8.14 2.38
4th 40 8.30 2.57
Total 198 7.92 2.25

SUCB 1st 57 7.86 2.16

0.521 3 99.82 .669
2nd 58 8.09 2.32
3th 43 8.16 2.76
4th 40 7.53 2.62
Total 198 7.92 2.43

NEND 1st 57 8.11 1.92

0.268 3 101.56 .849
2nd 58 7.95 2.34
3th 43 8.21 2.24
4th 40 8.35 2.20
Total 198 8.13 2.16
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SCAT 1st 57 31.23 6.57

0.170 3 99.90 .916
2nd 58 30.97 7.60
3th 43 32.07 8.26
4th 40 31.55 8.41
Total 198 31.40 7.60

No statistically significant differences were observed across grade levels 
in any of the sub-dimensions or in the overall test score (HBBS: F (3, 102.75) = 
0.061, p = .980; LTBC: F (3, 99.80) = 1.046, p = .376; SUCB: F (3, 99.82) = 0.521, 
p = .669; NEND: F (3, 101.56) = 0.268, p = .849; SCAT total: F (3, 99.90) = 0.170, 
p = .916). When the descriptive statistics were examined, the lowest overall 
achievement mean was observed among second-year students (M = 30.97, SD 
= 7.60), while the highest mean was among third-year students (M = 32.07, SD 
= 8.26). However, no significant upward trend was detected across the years 
from first to fourth. It is particularly noteworthy that in the HBBS dimension, 
grade-level means ranged from 7.38 to 7.56, showing almost no variation; in the 
LTBC dimension, although fourth-year students scored relatively higher than 
second-year students, this difference failed to reach statistical significance 
(p = .376); and in the SUCB dimension, contrary to expectations, fourth-
year students had the lowest mean score (M = 7.53). These findings indicate 
that special education prospective teachers did not demonstrate significant 
improvement in science throughout their undergraduate education, and 
that the current teacher training program remains insufficient in this area. 
Indeed, the fact that the institution where the study was conducted offers only 
a two-credit course titled “Teaching Science and Social Studies in Special 
Education,” and that Taktat Ateş (2019), in a thesis study, determined that 
special education teachers’ efficacy beliefs about science teaching were at the 
“undecided” level, supports these results. Furthermore, the largely abstract 
nature of science concepts, the difficulty in always directly relating them to 
daily life experiences, and the occasional contradictions between prospective 
teachers’ prior knowledge and scientific explanations (Bradley & Mosimege, 
1998; Sadler & Sonnert, 2016) are among the fundamental factors that 
complicate the learning process. Considering that the foundations of science 
concepts are laid at an early age and that special education teachers bear the 
responsibility of concretizing, simplifying, and teaching these concepts by 
relating them to daily life (National Research Council, 2012), the lack of a 
significant increase in science achievement as grade level progresses should be 
regarded as a serious concern. In conclusion, the failure of prospective special 
education teachers to make significant progress in their knowledge of science 
concepts throughout their undergraduate education reveals that the science 
courses in teacher training programs are insufficient in terms of both number 
and credit; that these courses should be supported by practical activities 
alongside theoretical knowledge; and that particularly in the final year, a 
graduation project or internship requirement related to science teaching 



 . 55International Perspectives on Contemporary Approaches in Educational Sciences

should be introduced. It is understood that as grade level increases, prospective 
special education teachers’ comprehension levels regarding science concepts 
do not show a significant improvement. This suggests that the participants 
did not receive effective instruction in learning science concepts during their 
undergraduate education.

The fifth research question aimed to determine the participants’ efficacy 
beliefs toward science teaching. Table 9 summarizes the descriptive statistics 
obtained from the STEBS and its sub-dimensions.

Table 9. Descriptive Statistics for the STEBS and Its Sub-Dimensions

Mean/SD
N Min. Max. Total 5-point* Interpretation

Efficacy Belief 198 23 64 42.00 (6.69) 3.23 (0.51) Moderate
Outcome 
Expectancy 198 12 38 27.78 (3.79) 3.47 (0.47) High

STEBS 198 47 93 69.78 (8.03) 3.32 (0.38) Moderate
* The 5-point scale scores were calculated by dividing the total score by the number of items

The mean of the participants on the STEBS was calculated as 69.78 (SD = 
8.03) (Table 9). The lowest possible score on the scale is 21, and the maximum 
is 105. The fact that the mean score is close to the midpoint of the scale (63) 
indicates that prospective teachers’ efficacy beliefs about science teaching are 
at the moderate level. However, wide range of scores, extending from 47 to 93, 
suggests that there are considerable individual differences among participants 
in efficacy beliefs. In the EB dimension, the mean score was found to be 42.00 
(SD = 6.69). The minimum possible score in this sub-dimension is 13, and 
the maximum is 65. The proximity of the mean score to the scale midpoint 
(39) indicates that prospective teachers’ beliefs about their skills to effectively 
conduct science teaching are at a moderate level. The wide distribution of scores, 
ranging from 23 to 64, reveals that while some candidates feel quite competent 
in science teaching, others experience serious insecurity. In the OE dimension, 
the mean score was calculated as 27.78 (SD = 3.79). The minimum possible score 
in this sub-dimension is 8, and the maximum is 40. The proximity of the mean 
score to the midpoint of the scale (24) indicates that prospective teachers have 
a moderate belief that science teaching will have a positive effect on student 
learning. The scores ranging from 12 to 38 indicate that individual differences 
also exist in this sub-dimension, although they are concentrated within a 
narrower range compared to the Efficacy Belief dimension. The fact that the 
standard deviation of scores in the EB dimension (6.69) is higher than that in 
the OE dimension (3.79) reveals that prospective teachers’ perceptions of their 
own competence vary more than their perceptions of the effect of their teaching 
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on students. This situation indicates that prospective teachers’ personal efficacy 
perceptions regarding science teaching are more heterogeneous than their 
expectations regarding teaching outcomes. In this study, it was explored that 
prospective special education teachers’ efficacy beliefs about science teaching 
were at a level of 3.32 (undecided) on a 5-point scale. This finding is almost 
exactly consistent with the mean score (3.33) obtained by Taktat Ateş (2019) 
in a study conducted with in-service special education teachers, and it is 
noteworthy that in-service teachers and prospective teachers have similar 
efficacy levels. When the sub-dimensions were evaluated, a difference was 
observed in favor of Taktat Ateş’s (2019) study in the Efficacy Belief dimension 
(3.43 > 3.23), whereas a difference in favor of the present study was determined 
in the Outcome Expectancy dimension (3.47 > 3.33). Bandura (1997) contended 
that direct experiences serve as the primary source of self-efficacy; therefore, 
in-service teachers, by virtue of their classroom practice, would be presumed 
to possess stronger efficacy beliefs. However, the fact that prospective teachers 
have higher outcome expectations despite not yet having gained professional 
experience may be explained by their optimism resulting from not having 
experienced classroom challenges. The fact that 50% of the teachers in Taktat 
Ateş’s (2019) study were graduates of classroom teaching programs, and that 
classroom teaching undergraduate programs include more courses in the 
science domain, may have provided these teachers with a stronger science 
content knowledge compared to prospective special education teachers and may 
explain the difference in the Efficacy Belief dimension. Although Orkunoğlu 
(2016) used the same scale in a study conducted with preschool teachers, the 
mean scores obtained (Personal Self-Efficacy: 2.63, Outcome Expectancy: 2.36) 
were considerably lower than those of the present study and Taktat Ateş’s (2019) 
study, which may be associated with factors such as departmental differences, 
the limited nature of preschool teachers’ undergraduate education in science, 
and the abstract nature of science concepts. In Kutur’s (2021) study conducted 
with 506 classroom teachers, higher mean scores were obtained compared to 
the present study with respect to the EB (47.04) and total scale score (72.66), 
while a lower mean score was obtained in terms of the OE (25.62). This situation 
indicates that classroom teachers’ science-intensive undergraduate education 
and their direct delivery of science courses at the primary school level positively 
affect their efficacy beliefs. Similarly, in an experimental study conducted by 
Bleicher and Lindgren (2005) with 49 prospective classroom teachers, the mean 
scores for the EB (3.45) and OE (3.67) before the intervention were found to 
be higher than those of the present study. Furthermore, Bleicher and Lindgren 
(2005) observed significant increases in participants’ efficacy beliefs (from 
44.88 to 53.47) following a 6-week constructivist science methods course, 
suggesting that constructivist science teaching experiences may also be effective 
in increasing the efficacy beliefs of prospective special education teachers. In 
conclusion, the findings of the present study reveal that prospective special 
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education teachers’ efficacy beliefs about science teaching are similar to those 
of in-service special education teachers, yet lower when compared to classroom 
teachers and higher when compared to preschool teachers.

The sixth research question aimed to determine whether participants’ 
efficacy beliefs toward science teaching differed according to gender. Levene’s 
test results revealed that the variances for the STEBS and its sub-dimensions 
were homogeneous (p > .05). The descriptive statistics and t-test results for 
the gender variable obtained from the STEBS and its sub-dimensions are 
presented in Table 10.

Table 10. Descriptive Statistics and t-Test Results for the STEBS and Its Sub-
Dimensions by Gender

Gender N M SD t df p

Efficacy Belief
Male 85 42.54 7.91 0.941 143.97 .348
Female 113 41.59 5.60

Outcome 
Expectancy

Male 85 28.16 3.97 1.232 196 .220
Female 113 27.49 3.63

STEBS
Male 85 70.70 8.82 1.407 196 .161
Female 113 69.08 7.33

Table 10 showed the efficacy beliefs of prospective special education 
teachers about science teaching did not differ statistically significantly 
according to the gender in any of the sub-dimensions (EB: t (142.97) = 0.941, 
p = .348; OE: t (196) = 1.232, p = .220) or in the total scale score (t (196) = 1.407, 
p = .161) (p > .05). Although male participants’ mean scores were numerically 
higher than those of female participants, these differences did not reach a 
significant level. This finding is directly consistent with Taktat Ateş’s (2019) 
study conducted with in-service special education teachers, which determined 
that gender did not create a significant difference, indicating that gender 
is not a determining factor in efficacy beliefs about science teaching in the 
field of special education. Similarly, the literature contains multiple studies 
indicating that gender does not significantly influence that gender was not a 
significant factor in prospective teachers’ self-efficacy about science teaching 
(Akbaş & Çelikkaleli, 2006; Altunçekiç et al., 2005; Küçükyılmaz & Duban, 
2009; Meriç & Ersoy, 2007). In contrast, Kutur (2021), investigating classroom 
teachers, reported a significant difference favoring male teachers, indicating 
that gender influences self-efficacy beliefs in classroom instruction. In light of 
this framework, the absence of a significant gender effect in the present study 
proposes that efficacy beliefs are predominantly influenced by individual 
experiences and learning processes rather than biological sex. According 
to another model, teachers’ self-efficacy beliefs emerge from two distinct 
cognitive processes— thinking about the teaching task and evaluating 
their own ability—and in these processes, content knowledge, pedagogical 
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experience, and classroom practices play a more determining role than gender 
(Tschannen-Moran & Woolfolk Hoy, 2001). The fact that prospective special 
education teachers have not yet gained professional experience may have led 
their self-efficacy beliefs to be shaped largely through academic training and 
verbal persuasion, and this may have been effective in preventing gender 
differences from emerging.

The seventh research question aimed to determine whether participants’ 
efficacy beliefs about science teaching differed according to the grade-level 
variable. Levene’s test results revealed that the variances for the STEBS and its 
sub-dimensions were homogeneous (p > .05). Table 11 presents the descriptive 
statistics and Welch-ANOVA results for the grade-level variable obtained 
from the STEBS and its sub-dimensions.

Table 11. Descriptive Statistics and Welch-ANOVA Results for the STEBS and Its Sub-
Dimensions by Grade Level

N Mean SD F df1 df2 p

Efficacy 
Belief

1.00 57 40.63 6.71 1.478 3 100.27 .225
2.00 58 41.90 5.84
3.00 43 42.32 6.49
4.00 40 43.75 7.76
Total 198 42.00 6.69

Outcome 
Expectancy

1.00 57 27.46 3.90 0.367 3 100.49 .777
2.00 58 27.65 3.31
3.00 43 27.95 4.17
4.00 40 28.25 3.93
Total 198 27.78 3.79

STEBS 1.00 57 68.09 7.46 1.702 3 99.37 .172
2.00 58 69.55 7.03
3.00 43 70.28 8.23
4.00 40 72.00 9.52
Total 198 69.78 8.03

Although grade-level means in the EB dimension showed a numerical 
increase from the first year to the fourth year, from 40.63 to 41.90, 42.32, and 
43.75 respectively, the Welch-ANOVA results revealed that the difference was 
not statistically significant [F (3, 100.27) = 1.478, p = .225]. Similarly, in the OE 
dimension, while the means increased from 27.46 to 27.65, 27.95, and 28.25, 
this increase was also determined to be non-significant [F (3, 100.49) = 0.367, 
p = .777]. Regarding the total scale score, although the means rose from 68.09 
to 69.55, 70.28, and 72.00, the Welch-ANOVA results indicated no significant 
difference [F (3, 99.37) = 1.702, p = .172]. Although a numerical increase 
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was observed in all sub-dimensions and the total scale score as grade level 
increased, these increases were not statistically significant. This finding reveals 
that prospective special education teachers did not demonstrate significant 
development in their efficacy beliefs toward science teaching throughout their 
undergraduate education. The lack of a significant increase in efficacy beliefs 
as grade level progresses suggests that science-related education in special 
education undergraduate programs is insufficient. Indeed, the fact that the 
institution where the study was conducted offers only a two-credit course 
titled “Teaching Science and Social Studies in Special Education” supports 
this result. While Taktat Ateş (2019) found that professional seniority did 
not create a significant difference in efficacy beliefs in a study conducted 
with special education teachers, Kutur (2021) found a significant difference 
in favor of classroom teachers with more than 20 years of work experience. 
These comparative findings indicate that although professional experience 
increases efficacy beliefs in classroom teachers, neither undergraduate 
education nor professional experience significantly increases efficacy 
beliefs toward science teaching in special education. Bleicher and Lindgren 
(2005) observed significant increases in the efficacy beliefs of prospective 
classroom teachers following a science teaching methods course based on 
the constructivist approach, suggesting that constructivist science teaching 
experiences are effective in increasing efficacy beliefs. In support of this, it is 
argued that the strongest source of self-efficacy belief is mastery experiences 
personally achieved (Bandura, 1997). The fact that prospective teachers do not 
have classroom science teaching experiences causes their self-efficacy beliefs 
to be shaped largely through verbal persuasion (academic training) and 
vicarious experiences (observation), and such sources have a weaker effect on 
self-efficacy beliefs compared to enactive mastery experiences. According to 
Tschannen-Moran and Woolfolk Hoy (2001), prospective teachers have not 
yet fully analyzed teaching tasks and do not have the experience to evaluate 
their personal teaching competence; therefore, no significant development 
is observed in their self-efficacy beliefs as grade level increases. Prospective 
special education teachers are among the groups that will assume the 
responsibility of teaching science concepts to students with special needs 
in their professional lives by concretizing, simplifying, and relating them to 
daily life (Mulvey et al., 2016; Solari et al., 2022). In this context, the lack of 
a significant increase in self-efficacy beliefs toward science teaching during 
undergraduate education indicates that prospective special education teachers 
may have difficulty effectively conducting science teaching when they begin 
their professional careers.
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CONCLUSIONS

The study determined that there is a moderate, positive, and significant 
relationship between the participants’ efficacy beliefs regarding science 
teaching and their achievement regarding the science concepts studied (r = 
.413, p < .01). Similarly, it was determined that there are low-to-moderate, 
positive, and significant relationships between the sub-dimensions of the 
SCAT and the total STEBS score (HBBS: r = .343; LTBC: r = .353; SUCB: r 
= .269; NEND: r = .389). From this, it can be said that as prospective special 
education teachers’ levels of understanding science concepts increase, their 
science teaching efficacy beliefs also increase.

The mean score obtained by participants on the Science Concepts 
Achievement Test (M = 31.40, SD = 7.60) was slightly above the medium 
level, considering the test’s average difficulty index (60%). When the sub-
dimensions were examined, the highest achievement was observed in the 
NEND dimension (M = 8.13, SD = 2.16), while the lowest achievement was 
observed in the HBBS dimension (M = 7.42, SD = 2.48). The wide range 
of scores, extending from 15 to 49, along with the relatively high standard 
deviation (7.60), indicates that there are considerable individual differences 
among prospective teachers in terms of their knowledge level regarding 
science concepts. These findings reveal that the science achievement of special 
education teacher candidates is below the expected level.

Another result obtained from the study is that prospective teachers’ 
efficacy beliefs regarding science teaching are at a moderate level (3.32/5). This 
level is almost identical to that of in-service special education teachers (3.33/5). 
This situation may stem from prospective teachers feeling more competent 
precisely because they have not yet encountered real-life experiences.

Another important finding is that the participants’ efficacy beliefs 
regarding science teaching did not show a statistically significant difference 
based on the gender variable. Although male participants’ mean scores were 
numerically higher than those of female participants, these differences did 
not reach a significant level. This result indicates that the participants’ efficacy 
beliefs regarding science teaching are shaped independently of gender.

Finally, it was determined that the participants’ efficacy beliefs regarding 
science teaching did not differ statistically according to grade level. However, 
a steady—though not statistically significant—increase in mean scores 
was observed from the first to the fourth grade. This finding reveals that 
prospective special education teachers did not demonstrate significant 
development in their efficacy beliefs toward science teaching throughout their 
undergraduate education.



 . 61International Perspectives on Contemporary Approaches in Educational Sciences

RECOMMENDATIONS

First, special education curricula should be enriched with more science-
related courses. Currently, science education is limited to a single two-credit 
course, “Teaching Science and Social Studies in Special Education,” and 
should be supplemented with additional courses such as “Basic Sciences,” 
“Practical Activity Design in Science Teaching,” and “Science and Nature 
Activities.” These courses should be structured to include practical activities 
alongside theoretical knowledge.

As in Bleicher and Lindgren’s (2005) study, prospective special education 
teachers should be provided with science teaching experiences designed using 
a constructivist approach. Hands-on activities, discussions, reflective journal 
writing, and collaborative group work will enable learners to learn science concepts 
in depth and increase their efficacy beliefs through this learning experience. 

Prospective special education teachers should be provided with 
opportunities to conduct science teaching practices for students with special 
needs during their undergraduate education. Micro-teaching practices, 
science lesson observations and practices during internship periods, and 
science teaching experiences in resource rooms will contribute to pre-service 
teachers’ development of efficacy beliefs through direct experiences.

Experimental studies could be conducted to enhance the science 
teaching self-efficacy beliefs of prospective special education teachers. In this 
process, the impact of experimental interventions based on student-centered 
approaches (such as the constructivist approach and cooperative learning) 
could be examined. Research designs comparing pre- and post-intervention 
states would enable causal inferences to be drawn.

This research is limited to students of the special education department at 
Trabzon University. Similar research could be replicated with special education 
students at different universities, prospective teachers from different branches, 
and in-service teachers to increase the generalizability of the results.

The study determined that there is a positive relationship between science 
performance and self-efficacy. Longitudinal studies make it possible to track 
the developmental trajectory of the interaction between science achievement 
and efficacy belief. Such studies could answer the question of whether science 
achievement predicts efficacy beliefs or whether efficacy beliefs predict science 
achievement.

Future studies could examine the relationships between prospective 
teachers’ efficacy beliefs regarding science teaching and their attitudes toward 
science, science literacy, scientific process skills, and creativity. Determining 
the relationships among these variables will contribute to designing more 
comprehensive intervention programs aimed at developing efficacy beliefs.
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1.	 Introduction

Despite significant advances in inclusive pedagogy, assessment practices 
have remained comparatively resistant to adaptation. While instructional 
design increasingly accommodates learner diversity through differentiated 
and technology-enhanced strategies, evaluation methods continue to rely 
on standardised testing regimes that privilege uniformity over adaptability. 
This misalignment has created persistent barriers for students with special 
educational needs and disabilities (SEND), whose academic performance 
often reflects the constraints of assessment formats rather than their actual 
competence or learning potential. Empirical studies have shown that students 
with attention, cognitive, or emotional disorders frequently underperform 
in conventional grading systems not because of limited ability but because 
assessment tools fail to account for their distinctive cognitive and behavioural 
profiles (DuPaul & Stoner, 2014; UNESCO, 2020).

Grading practices, much like instructional design, require adaptation 
to accommodate the expanding diversity of learners. Guskey (1994) argued 
that no single grading system can equitably serve all students, a point that 
has become increasingly salient as classrooms grow more heterogeneous. 
Subsequent research confirms that even standards-based or criterion-
referenced systems fail to eliminate subjectivity in teacher judgment, as 
grading remains shaped by individual cognitive and cultural frameworks 
(Chen & Bonner, 2017). These persistent inconsistencies underscore the need 
for a shift from uniform grading models toward adaptive assessment models 
that respond to learners’ varied profiles. International policy frameworks 
have begun to acknowledge this necessity: UNESCO (2020) explicitly calls 
for assessment approaches that reflect the inclusive ethos of contemporary 
education, ensuring that evaluation methods support, rather than constrain, 
the participation of students with SEND. From this perspective, grading is 
not only a technical act of measurement but also a social practice through 
which learner effort, participation, and difference are recognised or rendered 
invisible.

Gamification has increasingly been adopted in educational contexts 
to enhance motivation, persistence, and engagement, particularly among 
learners who find traditional pedagogies restrictive (Cruaud, 2018; Nurtanto 
et al., 2021; Werbach & Hunter, 2012). Yet, despite its growing use in 
instruction, its potential within assessment and grading practices remains 
less systematically developed. Conventional grading systems rarely harness 
the motivational affordances of game-based design, including feedback 
loops, progression mechanics, and recognition systems, to sustain attention, 
strengthen formative feedback, and promote equitable participation.

To address this gap, this chapter proposes the Adaptive Gamified 
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Grading Framework (AGGF), a conceptual model that integrates gamified  
elements, such as points, badges, and progression levels, into assessment 
processes including participation, peer feedback, quizzes, reflective 
assignments, project evaluation, and the final examination. The framework is 
designed to support inclusive assessment by offering adaptive and motivational 
pathways that respond to diverse neurocognitive, communicative, and 
behavioural profiles, including but not limited to students supported by 
Individualized Education Programs (IEPs).

This chapter is conceptual in nature. It does not report empirical findings; 
rather, it develops a theoretically grounded framework that brings together 
inclusive education, Universal Design for Learning, and gamification theory 
in order to rethink grading as a formative and adaptive process.

By connecting motivational dynamics from gamification theory with 
the equity principles of inclusive education, the chapter contributes to the 
growing discussion on how assessment design can embody, rather than 
merely measure, diversity. This conceptual synthesis provides a theoretical 
basis for developing adaptive grading practices that enhance both fairness 
and engagement. The chapter first reviews the theoretical foundations of 
inclusive education and gamification, then presents the AGGF and discusses 
its implications for equitable assessment, learner recognition, and the politics 
of inclusion in diverse learning environments.

2.	 Theoretical and Conceptual Foundations of Inclusive Education 
and Assessment

2.1. Inclusive Education, Individualised Support and Recognition

Inclusive education is founded on the principle that students with 
SEND should participate meaningfully in mainstream classrooms when 
adequate individualised support is in place. As Gordon-Gould and Hornby 
(2023) argue, IEPs not only respond to learners’ specific needs but also 
cultivate classroom cultures that value diversity as a shared asset rather 
than a challenge. This approach is consistent with the Universal Design for 
Learning (UDL) framework, which promotes flexible instructional methods 
and multiple means of engagement to make learning environments accessible 
to all students (CAST, 2018). These principles are reflected in international 
policy frameworks such as UNESCO’s inclusive education guidelines and the 
Salamanca Statement (UNESCO, 1994), which collectively affirm inclusion as 
both a pedagogical and ethical imperative. From a sociological perspective, 
such support also functions as a form of recognition, making visible learners 
whose abilities, participation styles, or communication needs may otherwise 
be overlooked by uniform classroom expectations.
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While inclusion is widely endorsed as a pathway to educational equity, 
its implementation often exposes tensions between ideology and practice. 
The integration of students with disabilities into mainstream settings has 
advanced access but has not always guaranteed meaningful participation, 
particularly when individualised supports are insufficient. Kauffman et al. 
(2022) argue that disability represents a distinctive form of diversity that 
demands specific pedagogical and structural responses. Treating disability as 
equivalent to other types of diversity, they caution, risks obscuring the unique 
cognitive, behavioural, and environmental accommodations required for 
equitable learning. This distinction highlights the necessity of differentiated 
approaches within inclusive education, especially for students with learning 
disabilities. In this sense, inclusion cannot be reduced to physical placement 
in mainstream classrooms; it depends on whether institutional practices 
recognise and respond to different ways of learning, communicating, and 
participating.

Inclusive pedagogy therefore requires not only instructional expertise but 
also systemic support, including leadership commitment, adequate resources, 
and collaboration between general and special education teachers, to ensure 
that students with SEND receive consistent, individualised assistance.

A further challenge concerns the relationship between academic 
expectations and equitable access to learning. When educational systems 
privilege performance metrics over tailored support, they risk reproducing 
the inequalities that inclusion is intended to address. Sustainable inclusion 
therefore depends on assessment and support structures that maintain 
academic rigour while recognising diverse learning trajectories. This is also 
where the politics of inclusion becomes visible: assessment practices help 
determine whose progress counts, which forms of participation are valued, 
and which learners remain marginalised by standardised expectations.

Within this broader context, innovative approaches such as gamification 
offer complementary means of promoting engagement and participation for 
students with diverse learning needs. By linking motivation to personalised 
progress, gamified assessment can function as a practical mechanism 
through which inclusive principles are translated into everyday assessment 
practices. It can make effort, progression, collaboration, and alternative 
forms of expression more visible within the grading process, thereby linking 
assessment to recognition rather than measurement alone.

2.2. Gamification in Education and Inclusive Assessment

Gamification has increasingly been recognised not merely as a motivational 
add-on but as a pedagogical framework that can reshape how learners engage 
with content, feedback, and assessment. By incorporating game-based 
elements, such as points, levels, feedback loops, badges, and challenges, 
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educators aim to support curiosity, autonomy, competence, and a sense of 
progression (Barata et al., 2015; Van Roy & Zaman, 2018). Grounded in Self- 
Determination Theory, gamification can enhance motivation when it 
supports learners’ needs for autonomy, competence, and relatedness (Ryan & 
Deci, 2000). When applied thoughtfully, these dynamics can move classroom 
assessment away from passive compliance and toward active participation, 
self-regulation, and visible progress.

Several models commonly used in game-based learning and gamification 
help explain how engagement emerges from the interaction between structure, 
motivation, and feedback. The Mechanics–Dynamics–Aesthetics (MDA) 
framework conceptualises design through the relationship between rules, 
actions, and emotional responses, offering a way to structure learning tasks that 
balance challenge and accessibility. The Fogg Behavior Model highlights the 
role of prompts, ability, and motivation in sustaining participation, while the 
Octalysis Framework emphasises motivational drivers such as achievement, 
curiosity, ownership, and social belonging (Christopoulos & Mystakidis, 
2023). Together, these models suggest that gamified learning environments 
are most effective when game elements are aligned with learners’ cognitive 
demands, emotional safety, and opportunities for meaningful participation.

Within educational contexts, these design principles can foster autonomy, 
immediate feedback, and social collaboration, all of which are relevant to 
inclusive engagement. Gamified structures can transform evaluation from 
a static measurement process into a dynamic feedback loop that rewards 
persistence, self-regulation, and cooperative achievement (Aşıksoy, 2018; 
Brunvand & Hill, 2019; Davis et al., 2018). Rather than promoting competition 
for its own sake, well-calibrated gamification can make individual and 
collective progress more visible. In this sense, gamified assessment can also 
operate as a practice of recognition, since it allows forms of effort, persistence, 
collaboration, and improvement that are often overlooked in conventional 
grading systems to become visible within the assessment process.

However, the educational value of gamification is not automatic. Critical 
perspectives highlight several conceptual and practical limitations. First, the 
term itself remains ambiguously defined: as Deterding et al. (2011) argue, 
gamification refers to the use of game design elements in non-game contexts, 
yet the boundary between a gamified environment and a game proper often 
depends on design intent and user perception. Second, empirical findings 
remain mixed. Domínguez et al. (2013) found that gamified learning may 
improve some forms of performance while reducing participation in other 
activities, indicating that outcomes depend strongly on curricular design and 
implementation. Similarly, Landers and Armstrong (2017) show that learners’ 
attitudes toward game-based training can shape whether gamified instruction 
has positive effects.
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A further concern relates to motivational sustainability. Overreliance on 
extrinsic incentives such as badges, points, and leaderboards may produce 
short-term engagement without necessarily supporting deeper learning. 
Hanus and Fox (2015), for example, found that students in a gamified course 
reported lower motivation, satisfaction, and empowerment over time than 
students in a non-gamified course. Mekler et al. (2017) similarly show that 
individual game elements may increase task performance without producing 
corresponding gains in intrinsic motivation. These findings suggest that 
gamification can become counterproductive when rewards replace rather 
than support meaningful learning.

For inclusive education, this caution is particularly important. If 
gamification is applied superficially, it may reproduce existing inequities 
by rewarding only the most visible or competitive forms of participation. 
Students with attention, communication, emotional regulation, or processing 
difficulties may remain disadvantaged if game mechanics are not adapted 
to their learning profiles. Inclusive gamification therefore requires more 
than the addition of points, badges, or leaderboards; it requires assessment 
structures that embed flexibility, feedback, accessibility, and multiple routes 
for demonstrating competence.

This point is reinforced by Balci et al. (2022), who found that badges and 
leaderboards in online courses were associated with positive student perceptions 
but did not produce measurable improvements in academic outcomes. Taken 
together, the literature suggests that gamification’s educational potential 
depends not on the presence of game elements themselves but on their 
alignment with pedagogical intent, learner diversity, and inclusive assessment 
principles. Building on these insights, the next section turns to the limitations 
of traditional assessment practices in inclusive education, before introducing 
the Adaptive Gamified Grading Framework as a response to these limitations.

2.3. Challenges of Traditional Assessments in Inclusive Education

While inclusive education aspires to accommodate diverse learner needs, 
assessment practices have been slower to adapt to this paradigm. As Hegarty 
(2020) argues in a background paper prepared for the UNESCO Global 
Education Monitoring Report, formative assessment, whether embedded in 
an IEP or applied more broadly, remains central to effective teaching and 
learning but is often undervalued in practice.

Traditional assessment models, particularly standardised testing, prioritise 
reliability, comparability, and efficiency over contextual responsiveness. 
Although such systems are designed to ensure psychometric validity 
through norm-referenced scoring and procedural uniformity, their rigidity 
can constrain teachers’ capacity to interpret learning diversity. By reducing 
performance to measurable outputs, these methods risk marginalising 
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students whose progress does not align with standardised benchmarks, 
especially those with cognitive, behavioural, or sensory differences. In 
inclusive settings, therefore, the challenge lies not in the precision of testing 
instruments alone but in their limited capacity to capture the complexity of 
individual learning trajectories.

Standardised assessments may disadvantage students with SEND when 
they fail to provide equitable testing conditions or accessible formats. The 
absence of adaptive structures, such as differentiated timing, multimodal 
response options, or assistive technologies, can limit these students’ ability to 
demonstrate competence. Consequently, performance outcomes may reflect 
the constraints of the assessment design rather than learners’ actual cognitive, 
communicative, or creative capacities.

From the perspective developed in this chapter, this is not only a technical 
limitation but also a problem of recognition. Conventional assessment practices 
often foreground deficits by benchmarking learners against standardised 
norms, thereby reinforcing systemic barriers to achievement. Students whose 
learning is expressed through alternative forms of participation, collaboration, 
persistence, or creative problem-solving may remain insufficiently visible 
within grading systems organised around uniform performance expectations.

Gamified grading offers a potential response to this rigidity by 
reconfiguring assessment as a dynamic process that values progress, 
engagement, feedback, and multiple forms of expression. Through mechanisms 
such as adaptive challenges, feedback loops, and recognition-based rewards, 
gamified assessment can align evaluation with the principles of Universal 
Design for Learning by reducing cognitive overload, sustaining motivation, 
and validating diverse ways of demonstrating knowledge. Rather than treating 
support as an exception to standard assessment, such an approach can embed 
accessibility within the assessment design itself.

This embedded accessibility is particularly important for learners who 
rely on assistive technologies, flexible pacing, or alternative response formats. 
In conventional assessment regimes, tools such as text-to-speech software, 
calculators, or extended time may be treated as external accommodations. In 
an adaptive gamified assessment model, however, these supports can become 
integral components of the learning and evaluation process. This reframes 
support as a legitimate pathway to demonstrating competence rather than as 
a deviation from standard assessment conditions.

Gamified grading, when grounded in formative assessment principles, 
also shifts the emphasis from relative ranking toward individual growth and 
self-referenced progress. By rewarding incremental improvement and effort, 
it can cultivate a growth mindset (Dweck, 2006) and foster a sense of agency 
among students with SEND. This reframing aligns with the broader goal 
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of inclusive education: to recognise diversity as a dimension of competence  
rather than as a deviation from it.

This shift from static assessment regimes to adaptive, feedback-oriented 
frameworks marks a crucial step toward operationalising inclusivity in 
educational practice. By embedding motivation, accessibility, and reflection 
into the structure of evaluation, gamified grading moves assessment from a 
measure of performance to a mechanism for learning and recognition. It thereby 
addresses the limitations of traditional testing while aligning assessment with 
the broader politics of inclusion: whose progress is counted, whose participation 
is valued, and whose capacities are made visible within the classroom.

2.4. Gamified Grading for Diverse Learners in Inclusive Education

Kapp (2012) argues that while badges, points, and rewards can serve as 
symbolic motivators, an overemphasis on extrinsic incentives risks reducing 
learning to a mechanical process. For this reason, gamified assessment should 
not be understood simply as the addition of rewards to existing grading 
practices. Its educational value lies in how competition, collaboration, 
narrative, feedback, and productive failure are integrated into meaningful 
learning processes.

For diverse learners, this distinction is especially important. Gamified 
grading can support inclusive assessment when it makes different forms of 
participation visible rather than rewarding only speed, competition, or high-
stakes performance. Collaborative mechanics and peer-feedback systems, 
for example, can help address unequal participation in group work by 
making individual contributions more transparent and encouraging mutual 
accountability (Moccozet et al., 2013). Feedback, a central determinant of 
learning effectiveness (Hattie & Timperley, 2007), can also become more 
immediate and dialogic in gamified settings, reinforcing progress, self-
regulation, and learner agency.

Gamified assessment may also produce important affective benefits 
when carefully designed. Kocadere and Çağlar (2015) found that a gamified 
assessment design supported enjoyment, motivation, flow, and learning without 
increasing exam anxiety. Such findings are relevant for inclusive classrooms 
because anxiety, emotional regulation difficulties, and fear of failure often 
shape how students experience assessment. By distributing feedback across 
smaller tasks, levels, or milestones, gamified grading can reduce the pressure 
of single high-stakes evaluations and create more supportive conditions for 
demonstrating competence.

At the same time, these benefits are not automatic. Poorly aligned game 
mechanics or an overreliance on badges, points, and leaderboards may 
initially increase engagement but can also lead to superficial learning, social 
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comparison, or declining motivation over time (Hanus & Fox, 2015; Mekler 
et al., 2017; Toda et al., 2018). In inclusive education, this risk is particularly 
significant because poorly designed gamification may privilege learners 
who are already confident, competitive, or technologically fluent, while 
marginalising those who require alternative routes for participation.

The central challenge, therefore, is to design gamified grading systems 
that support recognition rather than mere reward accumulation. In such 
systems, points, badges, feedback loops, and progression levels should make 
effort, persistence, collaboration, reflection, and improvement visible within 
the assessment process. This approach aligns gamified grading with the 
politics of inclusion: it asks whose participation is valued, whose progress is 
recognised, and how assessment can be redesigned to support diverse learners 
without lowering academic expectations.

The AGGF proposed in this chapter seeks to advance this integration 
by reconfiguring assessment as a dynamic, equitable, and learner-responsive 
process. It builds on the motivational potential of gamification while 
addressing its limitations through adaptive accessibility, formative feedback, 
and multiple pathways for demonstrating competence.

3. The Adaptive Gamified Grading Framework

Building on the preceding theoretical discussion, this section introduces 
the Adaptive Gamified Grading Framework (AGGF), a conceptual model 
designed to translate the motivational mechanisms of gamification into 
inclusive assessment practice. The framework redefines grading as a formative 
and adaptive process that promotes equity by integrating accessibility, 
feedback, recognition, and learner agency within assessment design. 
Rather than rewarding uniform performance, it emphasises incremental 
improvement, personal growth, and diverse forms of engagement, aligning 
assessment with the principles of Universal Design for Learning.

The AGGF incorporates a set of interrelated gamification elements that 
function as motivational scaffolds across different stages of assessment. 
These elements operate as feedback systems, recognition mechanisms, and 
progression structures. Their purpose is not to replace academic standards 
with rewards, but to make effort, persistence, collaboration, and improvement 
more visible within the grading process.

The framework therefore consists of two connected layers. The first layer 
establishes the conceptual principles of adaptive gamified grading: motivation, 
recognition, accessibility, and formative feedback. The second layer translates 
these principles into concrete course components and grading practices, 
including participation, peer feedback, quizzes, reflective assignments, project 
work, and the final examination. 
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The AGGF operationalises inclusive assessment through three  
interdependent dimensions: motivational engagement, collaborative feedback, 
and adaptive accessibility.

Motivational engagement integrates points, levels, badges, and 
progression indicators to transform grading from a summative endpoint into 
a dynamic cycle of feedback and self-regulation. This design echoes Guskey’s 
(1994) emphasis on individual growth over peer comparison and aligns with 
UDL principles that value differentiated participation. Students can engage 
through multiple channels, including oral, written, visual, or multimodal 
forms, according to their preferences and strengths. In this way, assessment 
becomes less dependent on a single dominant mode of performance and more 
responsive to diverse learning profiles.

Collaborative feedback embeds peer evaluation within transparent 
and structured gamified processes. Badges, avatars, and feedback templates 
can act as recognition mechanisms by making contribution, reflection, 
and mutual support visible within the learning process. This is particularly 
important in inclusive classrooms, where participation may take different 
forms and where conventional grading may fail to capture quieter, slower, 
or less visible contributions. By structuring peer feedback as a shared and 
reflective practice, the framework supports accountability without reducing 
collaboration to competition.

Adaptive accessibility refers to the design of assessment structures that 
accommodate neurodiverse learners and varied cognitive, communicative, 
and affective profiles. Timed challenges, milestone-based tasks, and “Final 
Boss” examination structures can deconstruct high-stakes assessment 
into incremental stages, supporting students with attention, processing, or 
anxiety-related difficulties while maintaining academic rigour. Milestones 
and progress indicators serve as visual scaffolds that sustain engagement, 
clarify expectations, and reduce uncertainty.

Collectively, these dimensions reframe assessment as a process of 
continuous growth, participation, and recognition. The integration of 
gamification elements across diverse course components replaces the static 
logic of traditional grading with a more dynamic and inclusive system that 
recognises effort, adaptation, and learning diversity. By doing so, the AGGF 
provides a structured yet flexible pathway toward equitable assessment in 
inclusive education contexts and links grading to the broader politics of 
inclusion: whose progress is counted, whose participation is valued, and 
whose capacities are made visible within the classroom.
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3.1.	Participation and Engagement

The participation and engagement component of the AGGF is designed 
to accommodate diverse communication and interaction styles, responding 
to the limitations of conventional participation grading. In many classroom 
settings, participation is implicitly associated with verbal confidence, speed of 
response, or visible interaction. Such expectations may disadvantage students 
who engage more effectively through written, audio, visual, or asynchronous 
formats. By integrating multiple modalities, including written posts, audio 
responses, visual submissions, and structured online contributions, the 
framework enables students to participate through channels that align with 
their cognitive and communicative preferences. This flexibility operationalises 
the UDL principle of multiple means of engagement, reducing barriers for 
students with attention, processing, or communication-related difficulties.

Gamification elements such as points, badges, and participation missions 
introduce a structured motivational system that rewards both frequency 
and depth of engagement. These elements act as scaffolds for participation, 
allowing students to regulate effort, recognise progress, and receive feedback 
across time rather than through isolated classroom performances. Rather 
than rewarding only the most vocal or immediately visible students, the 
framework makes different forms of contribution recognisable within the 
grading process. In this sense, participation becomes not simply a measure of 
presence but a mechanism of recognition.

Adaptations within this component address cognitive, communicative, 
and affective diversity. Learners with speech or language difficulties may use 
assistive technologies or alternative formats, while those with attention or 
executive function challenges may benefit from flexible pacing, reminders, 
and clearly segmented tasks. Structured prompts and predictable participation 
routines can support learners who benefit from clarity and consistency, while 
differentiated task scaffolds provide accessible entry points for students with 
varied learning needs.

The inclusion of private, low-pressure, or anonymous participation 
options can also create a psychologically safer environment for students who 
experience anxiety, social discomfort, or emotional regulation difficulties. 
These options do not remove academic expectations; rather, they diversify the 
ways in which students can demonstrate engagement. Frequent feedback loops 
transform participation from a static performance measure into a continuous 
learning mechanism.

3.2. Peer Feedback on Assignments

The peer feedback component of the AGGF integrates inclusive design 
and UDL principles to make evaluative dialogue more accessible, structured, 
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and participatory. Traditional peer assessment often privileges students with 
strong verbal or written communication skills, creating barriers for learners 
who require more time, alternative formats, or clearer feedback structures. 
The AGGF addresses this limitation by embedding gamified elements, such as 
points, badges, and reviewer missions, to promote reflective and constructive 
engagement. Badges such as “Insightful Reviewer” can recognise the quality 
of feedback, while visual progress indicators or avatar-based progress markers 
can make participation and development more visible over time.

Within this framework, gamified features function not merely as extrinsic 
motivators but as mechanisms that structure cognitive and social engagement. 
Points and badges should not reward frequency alone; rather, they should be 
linked to the depth, clarity, usefulness, and constructiveness of peer feedback. 
This approach is consistent with Hattie and Timperley’s (2007) understanding 
of feedback as a process that helps learners understand where they are, where 
they need to go, and how they can move forward. When designed in this way, 
peer feedback becomes not only an evaluative activity but also a formative 
dialogue that supports reflection, self-regulation, and learner agency.

Adaptations within this component are designed to support accessibility 
across diverse learner profiles. Cognitive scaffolds such as structured 
rubrics, feedback templates, sentence starters, and examples of constructive 
comments can reduce the cognitive load of feedback production. Flexible 
modalities, including text, audio, visual annotation, or recorded comments, 
enable participation for students with different communication preferences 
or needs. Incremental reward systems can support attention and persistence 
by translating the feedback process into manageable steps, while clear criteria 
and predictable routines can benefit learners who rely on structure, clarity, 
and consistency.

Options for private, semi-anonymous, or low-pressure feedback can 
also reduce social exposure and support students who experience anxiety, 
discomfort, or emotional regulation difficulties in peer-evaluation contexts. 
These adaptations do not lower expectations; rather, they diversify the routes 
through which students can contribute to evaluative dialogue. In this sense, 
peer feedback becomes a practice of recognition: it makes visible not only final 
performance but also the capacity to support others, reflect on learning, and 
participate constructively in a shared academic process.

Collectively, this component reframes peer assessment as a collaborative 
learning process that values multiple voices, communication styles, and forms 
of contribution. By embedding feedback in a gamified and adaptive structure, 
the AGGF transforms peer review from a static evaluative act into a dynamic 
and inclusive exchange, strengthening both equity and engagement within 
the assessment process.
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3.3. Quizzes and Short Assignments

The quiz and short assignment component of the AGGF reimagines  
formative assessment as an inclusive and motivating process. By offering 
diverse response formats, such as multiple-choice questions, short answers, 
visual representations, audio responses, or brief applied tasks, the framework 
allows students to demonstrate understanding through modalities aligned 
with their cognitive and communicative strengths. This approach is consistent 
with UDL principles by expanding the routes through which learners can 
express knowledge and engage with assessment tasks (CAST, 2018).

Gamification elements such as points, badges, progression levels, and 
feedback indicators can convert quizzes and short assignments into adaptive 
feedback loops. Rather than rewarding rote memorisation alone, these 
mechanisms can recognise mastery, persistence, improvement, and timely 
engagement. This approach is consistent with motivational theories that 
emphasise competence and autonomy as important drivers of learning (Ryan 
& Deci, 2000). Low-stakes reinforcement through achievement badges or 
progress markers can transform evaluation into a more continuous cycle of 
encouragement, reducing the pressure associated with single high-stakes tests 
while maintaining academic engagement.

The flexible structure of quizzes and short assignments can also support 
accessibility across diverse learner profiles. Cognitive supports, such as 
simplified instructions, scaffolding, worked examples, and text-to-speech 
tools, can reduce cognitive load for students with processing or learning 
difficulties. Multiple response formats, including audio and visual submissions, 
expand communicative accessibility and help ensure that assessment focuses 
on knowledge and understanding rather than on a single mode of expression. 
Frequent, shorter quizzes with optional breaks or staged completion can 
support learners with attention-related challenges by sustaining focus through 
incremental pacing.

Clarity and predictability are also important within this component. 
Consistent task expectations, transparent criteria, and repeated formats can 
support learners who benefit from structure and routine, while low-stakes 
environments and formative feedback can reduce anxiety and support emotional 
regulation during assessment. In this sense, quizzes and short assignments 
become more than tests of recall; they become structured opportunities for 
learners to receive feedback, recognise progress, and demonstrate competence 
through multiple pathways. Collectively, these mechanisms embed flexibility, 
feedback, and recognition into short assessment tasks.
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3.4. Short Reflective Essays

The reflective essay component of the AGGF promotes metacognitive 
engagement by enabling students to examine their learning processes, 
challenges, and progress over time. Grounded in the UDL principle of multiple 
means of expression, this component allows reflections to be articulated 
through text, audio, video, visual mapping, or other multimodal formats. 
Such flexibility acknowledges differentiated learning pathways and reduces 
linguistic or expressive barriers that may otherwise limit participation (CAST, 
2018).

Gamified mechanisms such as points, badges, and progression markers 
can recognise the depth, specificity, and developmental quality of reflection 
rather than surface completion alone. A storyline progression feature, in which 
each reflection builds on previous entries, can create narrative continuity and 
support sustained engagement. This iterative design transforms reflection 
from a one-off written task into an evolving learning record, enabling students 
to identify patterns in their learning, recognise improvement, and connect 
personal experience with academic goals.

Adaptations within this component support cognitive, communicative, 
and affective inclusion. Structured scaffolds, such as outlines, guiding 
questions, sentence starters, and reflective prompts, can assist learners 
who require additional cognitive organisation. Flexible modalities allow 
participation for students who express ideas more effectively through non-
written forms. Segmenting reflective tasks into shorter sections can reduce 
cognitive fatigue and support attention, while predictable structures and clear 
criteria can benefit learners who rely on routine, clarity, and consistency.

Alternative reflective methods, such as journaling, visual mapping, 
audio diaries, or guided self-assessment, can also provide lower-pressure 
entry points for students who experience anxiety or difficulty with extended 
written expression. These adaptations do not remove academic expectations; 
rather, they diversify the ways in which students can demonstrate reflection, 
self-regulation, and conceptual understanding. In this sense, reflective essays 
become a practice of recognition, making visible forms of learning that may 
not appear clearly in tests, quizzes, or oral participation.

Through these mechanisms, the AGGF redefines reflection as both a 
metacognitive and inclusive assessment practice. By embedding flexibility, 
feedback, and progression into reflective writing, this component preserves 
reflection as structured learning evidence while making it more accessible.

3.5. Midterm Project

The midterm project component of the AGGF integrates collaboration, 
flexibility, and gamification to operationalise inclusive project-based learning. 
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Rooted in the UDL principle of multiple means of engagement, it allows 
students to select topics, roles, and contribution formats that reflect their 
strengths, interests, and learning needs (CAST, 2018). This flexibility counters 
the uniformity of traditional group projects, where participation is often 
judged through a single collective output or through the most visible forms of 
contribution. By supporting learner agency, the component also aligns with 
motivational theories that emphasise autonomy, competence, and relatedness 
as central to sustained engagement (Ryan & Deci, 2000).

Gamification mechanisms within this component can sustain 
engagement and accountability throughout the collaborative process. 
Milestone-based points, badges, and progress indicators can recognise both 
individual contribution and collective development. This is particularly 
important in group work, where unequal participation or the “free rider” 
problem may obscure the distribution of effort. Transparent contribution 
records and structured peer feedback can make individual roles more visible 
while encouraging mutual accountability (Moccozet et al., 2013). Instead of 
relying on public leaderboards that may intensify competition, the AGGF can 
use shared progress trackers to represent collective advancement and support 
mutual recognition.

Adaptations within this component address cognitive, communicative, 
and affective diversity in group dynamics. Role differentiation and explicit 
task segmentation function as cognitive scaffolds by clarifying expectations 
and distributing responsibility more transparently. Flexible communication 
modes, including written, oral, visual, or asynchronous contributions, 
allow students to participate through formats aligned with their expressive 
capacities. Regular feedback checkpoints can support attention and executive 
functioning by maintaining structure and continuity, while predictable 
workflows can benefit learners who rely on routine and clarity.

Options for asynchronous participation, flexible meeting formats, or 
individually documented contributions can also reduce social pressure 
for students who experience anxiety, emotional regulation difficulties, or 
discomfort in group settings. These adaptations do not reduce the collaborative 
nature of the project; rather, they broaden the ways in which collaboration can 
be demonstrated and recognised. In this sense, the midterm project becomes 
a site where the politics of inclusion is directly visible: assessment determines 
which forms of contribution count, how responsibility is distributed, and 
whose labour becomes recognisable within collective work.

Overall, this component redefines collaboration as an adaptive and 
transparent process that values differentiated contribution. By integrating 
gamified mechanisms with inclusive design, the AGGF transforms group 
assessment from a static measurement of collective output into a participatory 



82  . Irem Özgören Kinli 

and equitable learning process in which individual effort, shared responsibility, 
and collaborative growth can be made visible.

3.6. Final Examination

The final examination component of the AGGF translates the principles 
of adaptive and inclusive assessment into a high-stakes context. By offering 
multiple response formats, such as written, oral, visual, or multimodal 
responses, it operationalises the UDL principle of multiple means of 
expression (CAST, 2018). The purpose is not to reduce academic expectations 
but to allow students to demonstrate mastery through channels aligned with 
their cognitive and communicative strengths, while preserving equivalence in 
learning outcomes and assessment criteria.

Within this component, the final examination can be organised as a 
cumulative challenge structure. A “Final Boss”-style format divides the exam 
into a series of progressive and self-contained tasks, replacing a single static 
testing event with an incremental mastery model. This structure reflects 
gamification principles related to challenge, achievement, and competence-
building, while also drawing on motivational theories that link perceived 
control, task structure, and achievement emotions to students’ assessment 
experiences (Pekrun, 2006). By transforming the final exam into a sequence 
of achievable milestones, the framework can reduce cognitive overload, clarify 
expectations, and sustain engagement throughout the assessment process.

Adaptations embedded within this component address cognitive, 
communicative, and affective diversity. Cognitive supports, such as additional 
time, simplified phrasing, clear instructions, and assistive technologies, can 
facilitate comprehension without diluting academic rigour. Communicative 
inclusion is supported through flexible response modes, allowing learners to 
represent knowledge visually, verbally, textually, or multimodally according 
to their expressive strengths. Affective inclusion can be supported through 
environmental and procedural adjustments, such as predictable task 
structures, self-paced progression where feasible, and opportunities for 
clarification or feedback between segments when institutionally appropriate.

In this sense, the final examination becomes a particularly important site 
for the politics of inclusion. High-stakes assessment often determines whose 
knowledge is recognised as valid and whose capacities remain constrained 
by format, timing, or performance pressure. The AGGF does not remove 
the evaluative function of the final exam; rather, it redesigns that function 
so that achievement can be demonstrated through multiple but academically 
equivalent pathways.

Collectively, these mechanisms reposition the final examination from 
a single evaluative endpoint to a more formative and adaptive assessment 
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experience. By embedding motivation, accessibility, clarity, and recognition 
into the architecture of summative evaluation, the AGGF transforms the 
traditional exam into a structured demonstration of learning progression 
while maintaining academic standards.

3.7.	Completion and Progress Recognition

The completion and progress recognition component of the AGGF  
reinforces persistence, autonomy, and incremental growth by positioning 
sustained effort as an integral aspect of achievement. Rather than treating 
assessment as a record of final performance alone, this component recognises 
ongoing engagement across multiple course activities. This approach is 
consistent with growth mindset principles, which emphasise improvement, 
effort, and learning development over fixed ability (Dweck, 2006), and with 
the UDL principle of multiple means of engagement (CAST, 2018).

Within this component, achievement badges, progress markers, and 
limited completion-based points can be used to acknowledge persistence 
and self-regulated participation. These mechanisms should not function as 
arbitrary rewards or substitutes for academic achievement. Instead, they 
should make visible forms of effort that are often overlooked in conventional 
grading systems, such as sustained participation, revision, timely completion 
of formative tasks, contribution to peer learning, or improvement across 
successive attempts. In this sense, completion recognition links gamified 
grading to a culture of recognition rather than to competitive ranking.

This distinction is important for inclusive education. If bonus points are tied 
only to speed, attendance, or visible participation, they may reproduce existing 
inequities by favouring students who already have greater confidence, time, or 
social ease. For this reason, the AGGF frames completion-based recognition as 
flexible and bounded. Students may demonstrate sustained engagement through 
multiple routes, such as completing additional reflective tasks, revising earlier 
work, contributing to discussions, supporting group progress, or engaging with 
feedback. Such flexibility supports autonomy and competence, two central 
dimensions of motivation in Self-Determination Theory (Ryan & Deci, 2000).

Adaptations within this component can support students with varied 
cognitive, attentional, communicative, or affective profiles. Flexible 
deadlines where appropriate, alternative task formats, low-tech options, 
and opportunities for staged completion can allow students to engage at a 
manageable pace without lowering academic expectations. The component 
can also be implemented in both digital and low-tech formats, such as 
online badges, paper-based progress cards, teacher feedback logs, or visual 
completion trackers. This scalability is important for ensuring that adaptive 
gamified assessment does not depend exclusively on advanced technological 
infrastructure.
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At the same time, completion recognition must be carefully designed to 
preserve fairness. Points or badges should be transparent, limited in weight, 
linked to clear criteria, and available through more than one pathway. They 
should reward meaningful engagement and progress rather than mere task 
accumulation. When designed in this way, the component can reduce the 
dominance of single high-stakes performances and support a more continuous 
record of learning.

In this way, completion and progress recognition contributes to the 
AGGF’s broader aim of transforming assessment into an evolving record of 
growth, effort, and recognition without abandoning academic rigour.

4.	 Conclusion: Benefits and Challenges of Gamified Grading for 
Inclusive Education

The AGGF offers a conceptual model for bringing together the principles 
of inclusive education and the motivational dynamics of game-based 
learning. By embedding gamified elements such as points, badges, progress 
tracking, feedback loops, and narrative structures into assessment design, 
the framework operationalises UDL principles and provides differentiated 
pathways for demonstrating achievement. This approach responds to long-
standing limitations of traditional assessments that may marginalise students 
with diverse cognitive, communicative, and affective profiles. It therefore 
links assessment design to recognition as well as measurement.

Successful implementation, however, depends on contextual adaptability. 
Factors such as teacher preparedness, institutional capacity, technological 
infrastructure, and assessment culture shape how gamified systems function 
in practice. In resource-limited environments, low-tech adaptations, such 
as paper-based badges, visual progress charts, or teacher feedback logs, 
can support engagement without requiring advanced digital platforms. 
Professional development is also essential for equipping teachers to integrate 
gamified assessment ethically and effectively. The central challenge is to 
balance game mechanics with pedagogical purpose, so that gamification 
supports learning rather than reducing it to reward-driven behaviour.

Despite its promise, gamified assessment presents important limitations. 
Overemphasis on extrinsic rewards may divert attention from intrinsic learning 
objectives, echoing concerns associated with Self-Determination Theory (Ryan 
& Deci, 2000). Similarly, the novelty of gamified systems may diminish over time, 
requiring periodic redesign, reflective integration, and alignment with learning 
outcomes. Institutional pressures toward standardisation and summative 
accountability may also constrain the flexibility required for adaptive grading 
frameworks. These tensions show that gamified grading should not be treated as 
a universal solution, but as a context-sensitive framework that requires careful 
design, monitoring, and revision.
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Future research should investigate the longitudinal effects of the AGGF 
on student motivation, performance, emotional engagement, and perceptions 
of fairness across educational levels and socio-economic contexts. Mixed-
methods studies and classroom-based case analyses would help clarify 
how different learner groups respond to adaptive gamified assessment over 
time. Further exploration of assistive and adaptive technologies within 
this framework could also strengthen accessibility for students with varied 
learning needs, while comparative studies could examine how low-tech and 
digital versions of the AGGF function in different institutional settings.

In conclusion, the AGGF contributes to inclusive assessment theory 
by transforming grading from a static measure of attainment into a more 
dynamic record of growth, participation, and recognition. Its adaptive and 
participatory design offers a way to balance academic rigour with equitable 
engagement, while preserving the evaluative function of assessment. By 
reframing assessment as an evolving process of feedback, accessibility, and 
recognition, the framework also speaks to the broader politics of inclusion: 
whose progress is counted, whose participation is valued, and whose capacities 
are made visible within the classroom. In this sense, adaptive gamified grading 
provides not merely a technical adjustment to assessment practice, but a 
sociologically informed approach to making inclusion more visible within 
everyday educational routines.
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INTRODUCTION

Children have become an integral part of the digital world today. It is 
estimated that every half second, somewhere in the world, a child takes their 
first step into the online environment. The internet and digital technologies 
do offer children unprecedented opportunities vis-à-vis access to information, 
education, creativity and socialization at a global scale (Clemente-Suárez et 
al., 2024). Under the United Nations Convention on the Rights of the Child 
(CRC, 1989), children’s right to information and freedom of expression are 
recognized as fundamental rights. As a matter of fact, Articles 13 and 17 of the 
CRC guarantee children’s right to obtain information from various sources 
and to use media tools. Howbeit, these unlimited opportunities in the digital 
world pose serious risks for children as well. They may become exposed to 
dangers, namely, peer bullying, hate speech, violent content and messages 
encouraging self-harm or even suicidal acts on several online platforms. In 
fact, one of the most worrying issues is the risk of online abuse and exploitation 
(Chen et al., 2025). Today, it is easier than ever for a child abuser to reach out 
victims online, share illegal images or motivate others to commit a crime.

Online abuse takes varying forms, that is, grooming children for 
undesired purposes online, producing and sharing child abuse material 
(CSAM) online, or abusing children via live streaming (Calvete et al., 2022). 
International reports show that a significant proportion of children are aware 
of these threats. For example, according to a UNICEF survey conducted 
worldwide, 80% of children in 25 countries reported feeling at risk of abuse or 
exploitation online. This highlights the urgency of child protection efforts in 
the digital age. Abuse.

Even so, measures taken to protect children from online dangers must 
be carefully balanced with other aspects of children’s rights. Ensuring safety 
without restricting children’s right to access information and beneficial digital 
content is essential, as is protecting children’s right to privacy (Schelenz et 
al., 2023). Article 16 of the CRC provides for the protection of children from 
arbitrary or unlawful interference with their privacy and communications. 
This means that children have the right to privacy online, just as they do in 
their daily lives. On the other hand, states have an obligation to protect children 
from all forms of abuse, neglect and, in particular, abuse, in accordance with 
Articles 19 and 34 of the CRC. Therefore, child protection policies in the digital 
world must simultaneously address three critical dimensions: children’s rights 
to access information and participate, the protection of online privacy, and 
effective measures against abuse (Jang & Ko, 2023). This section addresses 
this delicate balance from an international perspective, examining the 
main international legal frameworks, new regulatory approaches, and their 
strengths and weaknesses in practice, to provide a comprehensive assessment 
of ensuring children’s safety in the digital environment.
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The International Children’s Rights Framework and Online Safety

The issue of children’s digital rights and online protection is shaped by a 
strong international human rights foundation. The United Nations Convention 
on the Rights of the Child (1989), ratified by almost all countries (currently 
196 State Parties), imposes comprehensive obligations regarding children’s 
rights. The CRC recognizes children’s right to “freedom of expression, 
including the right to seek, receive and impart information and ideas of all 
kinds” (Article 13) and guarantees “the right of access to information and 
materials, especially those of interest to children, through the mass media” 
(Article 17). These provisions require states to support children in obtaining 
age-appropriate information from the media and various sources, including 
the internet, while also providing appropriate guidance to protect them from 
harmful content (Holly et al., 2024). Indeed, in its General Comment No. 25 
(2021) on children’s rights in the digital environment, the UN Committee 
on the Rights of the Child emphasized that digital media offers unique 
opportunities for the realization of children’s rights, stating that states must 
take necessary measures against risks while providing children with extensive 
opportunities in the online environment. This general comment particularly 
sheds light to that the need to strike a balance between children’s rights to 
access information, participate, learn, and be protected in the digital world.

Article 16 of the CRC regulates children’s right to respect for their private 
life. Children, like adults, have the right to privacy in their communications 
and personal data. For example, the protection of a child’s online messages, 
emails, or personal records such as diaries falls under this article. States are 
obliged to implement legal measures to protect children from any unlawful 
interference with their honor and reputation (Walsh et al., 2022). Howbeit, 
the right to privacy is not absolute; in situations where the safety of the child 
or others is seriously endangered, the competent authorities may intervene 
in a limited manner and subject to legal control. For example, if there are 
strong indications that a child has been groomed by an abuser online, law 
enforcement authorities may need to access communication records with 
court authorization. Indeed, some judicial practices accept that privacy may 
be breached where a child is at serious risk. Nevertheless, such interventions 
must be necessary, proportionate and lawful. The child rights perspective 
requires that the best interests of the child (CRC Art. 3) be considered in all 
circumstances and that interventions undertaken for protection purposes do 
not unnecessarily restrict the child’s other rights.

The Council of Europe Lanzarote Convention (2007) provides a key legal 
basis for the international fight against child abuse in the online environment. 
The official name of the Lanzarote Convention is the “Convention on 
the Protection of Children against Sexual Exploitation and Abuse,” and 
participation is open to countries worldwide, in addition to Council of Europe 
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member states. This convention obliges signatory states to comprehensively 
criminalize all acts of abuse against children (Yusof et al., 2022). Article 23, 
which specifically addresses online activity, requires the criminalization of 
the act of grooming children online for unwanted purposes. Thus, an adult 
attempting to persuade a child to meet for undesired purposes using a false 
identity or deceptive methods online, or persuading a child to send them 
obscene images, has become subject to direct criminal sanctions in many 
countries. The Lanzarote Convention is not limited to criminal sanctions; it also 
underlines prevention, protection and cooperation. States Parties are required 
to take preventive measures by conducting awareness campaigns against 
child abuse, implementing educational programs in schools, and informing 
families. It also contains specific provisions regarding the identification, 
support, and access to justice for abused children. Child-friendly justice, 
measures to prevent secondary victimization of victims like taking statements 
in special environments, protecting their privacy are fundamental principles 
of Lanzarote. The Convention shares that the importance of international 
and cross-border cooperation, encouraging information sharing, mutual 
legal assistance and joint operations between States Parties. For example, 
participation in global mechanisms such as Interpol’s International Child 
Abuse Images database is recommended (Lines et al., 2024). 

The Lanzarote Convention has been widely accepted in the European 
region: all 46 members of the Council of Europe are parties, and non-European 
states such as Tunisia have also ratified it. The Lanzarote Committee, the 
Convention’s monitoring body, monitors the extent to which parties fulfil 
their obligations and publishes regular evaluation reports. This allows for 
the sharing of best practices and the identification of areas for improvement. 
Indeed, in its second monitoring cycle covering 2017-2022, the Committee 
focused particularly on abuse committed via ICT (information and 
communication technologies); it assessed states’ policies on certain explicit 
images produced by children themselves viz. adolescents sending obscene 
photos to each other (Council of Europe Parliamentary Assembly, 2023). The 
Committee also called on member states to examine the risks posed by new 
technologies such as artificial intelligence and virtual reality in terms of child 
abuse and to develop strategies in these areas. It was noted that legal loopholes 
needed to be addressed, particularly with regard to recent discussions on child 
abuse through fake images (deepfakes) produced by artificial intelligence.

Another important international document against exploitation and 
abuse of children is the Optional Protocol to the Convention on the Rights 
of the Child (2000). This protocol aims to strengthen the fight against child 
trafficking and many others at a global level (UN, 2000). Under the protocol, 
signatory states are obliged to punish acts such as the production, distribution 
and possession of evil content and the use of children for ‘evil’ purposes, and to 
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increase cross-border cooperation. Today, over a hundred countries worldwide 
have ratified this protocol. Furthermore, the Council of Europe Convention 
on Cybercrime, known as the Budapest Convention (2001), provides an 
international cooperation mechanism for crimes committed in cyberspace 
and is implemented by over 80 states. This convention obliges parties to 
criminalize the distribution of unwanted material through information 
systems. Thus, a common criminal justice standard has been established 
to combat the sharing of undesired content over the internet. Finally, sub-
goal 16.2 of the UN Sustainable Development Goals demonstrates the global 
political will in this direction, aiming to end all forms of abuse, exploitation, 
trafficking and violence against children by 2030.

The international legal frameworks summarized above clearly set out the 
responsibility of states to protect children from risks in the digital world while 
also supporting their fundamental rights. Global norms on children’s rights 
impose a duty on states and other actors to ensure the well-being of children 
online, while also requiring the principles of proportionality and balance. For 
example, according to the Council of Europe, the design of digital products 
and services for children must be based on “the integration of security and 
privacy by design and by default”; both the principle of children’s right to 
protection from violence and the principle of protection of their private life 
must be taken into account (Council of Europe Parliamentary Assembly, 
2023). Similarly, UNICEF and other international organizations italicize that 
online safety strategies must address the risks of violence, abuse and privacy 
violations while preserving the educational and social benefits of digital 
technologies (UNICEF, 2025). 

Legislation and Policies for the Protection of Children in the Online 
Environment

Faced with the dynamic nature of the digital age, both international 
organizations and national governments are developing various regulatory 
approaches to ensure children’s online safety. While these approaches mostly 
aim to produce balanced solutions based on children’s rights, different 
priorities and practices are evident in different countries. This section will first 
examine the innovations brought about by new-generation comprehensive 
regulations such as the European Union’s Digital Services Act (DSA, 2022). 
It will also examine national legislative measures for the online protection of 
children and the debates they have sparked, using examples from the United 
States and the United Kingdom.

European Union: Digital Services Act and Child Rights-Centred 
Approach

The European Union has implemented extensive legal regulations in 
recent years to regulate online platforms and protect users. The Digital 
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Services Act (DSA), adopted in 2022 and phased in by 2024, is at the heart of 
this framework (European Union, 2022). The DSA is an EU regulation that 
details the responsibilities of online platforms regarding content moderation, 
transparency, risk assessment, and user rights. The protection of children 
online has a special place within the DSA. In particular, Article 28 of the 
DSA requires platforms to take appropriate and proportionate measures to 
ensure the safety of minors on their platforms (European Union, 2022). In 
this context, service providers such as large social media, video sharing and 
gaming platforms must take proactive steps to assess and mitigate potential 
risks if their services can be used by users under the age of 18.

To assist with the implementation of DSA Article 28, the European 
Commission published guiding principles on the protection of minors 
online in July 2025 (European Commission, 2025). These guidelines provide 
examples of “appropriate and proportionate” measures that platforms can take 
to protect children from online risks. The recommended measures include: 

Account and default settings: Making user accounts for those under 18 
private/private by default and preventing strangers from seeing children’s posts; 
thus reducing the risk of unwanted stranger access and communication. 

Content recommendation algorithms: Adjusting platforms’ 
recommendation systems so they do not expose children to harmful content; 
for example, preventing the algorithm from presenting overly repetitive 
and single-type content to prevent a child from getting caught in a “loop” 
of certain types of content, and ensuring child users have more control over 
their content feeds. 

Interaction and communication controls: Strengthening children’s 
ability to block and mute other users on platforms; also ensuring children 
cannot be added to group chats or communication channels without 
their explicit consent (thereby preventing peer bullying and unwanted 
communication).

Content download and screenshot restrictions: Preventing the 
unauthorized dissemination of intimate content shared by adolescent users 
in particular by preventing others from downloading or taking screenshots 
of children’s posts such as Instagram’s screenshot notifications or restrictions 
for under-18 accounts.

Attention-grabbing and addictive features: Platforms should disable 
features that make children addicted or unhealthily attached to screens; 
for example, disabling gamified “streak” features, autoplay, constant 
notifications, or the default setting for read receipts. Additionally, the 
recommendations include taking measures against manipulative commercial 
practices specifically targeting children (“loot boxes” in online games or 
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virtual currency systems that can lead to unconscious spending) (European 
Commission, 2025).

The Commission’s guidelines also state that platforms should use age 
verification and age estimation methods to keep children away from content 
suitable for adults. Here, it is announced that age verification methods must 
be designed to be accurate, reliable, non-intrusive and non-discriminatory 
(European Commission, 2025). For example, new technologies are proposed to 
verify that users are genuinely over 18 when accessing areas such as gambling. 
The Digital Identity Wallet developed for this purpose in the EU, or device-
based age verification applications still under development, are designed 
to verify whether the user meets the age criterion without disclosing their 
identity information. Such innovations are important both for protecting 
children from harmful content and for respecting the privacy of adult users.

The Digital Services Act and its associated guiding principles 
represent a regulatory approach that is generally risk-based and focused on 
children’s rights. It is envisaged that the measures taken by platforms will 
be proportionate to the type and level of risk involved, i.e. they will vary 
according to the size of each platform, its target audience and the type of 
service it provides. In particular, it is clearly stated that the measures to be 
taken must strike a balance between security and children’s rights. In its 
recommendations to platforms, the European Commission limelights that 
steps taken for children’s safety should not unnecessarily or disproportionately 
restrict children’s rights to freedom of expression, access to information, and 
privacy. This demonstrates that the regulatory approach essentially aims to 
uphold the principles of “security and privacy by design” simultaneously. 
Indeed, under the DSA, large platforms are required to conduct child rights 
impact assessments on the effects of their services on children’s rights, and 
recommendations have been developed to mitigate any potential negative 
effects (European Union, 2022). In this context, the DSA holds companies 
shaping children’s digital experiences accountable not only for removing or 
banning content but also for providing safer interfaces tailored for children, 
default high privacy settings, and enhanced user tools.

There are also significant regulations in the European Union regarding 
children’s online privacy and data protection. The General Data Protection 
Regulation (GDPR, 2016) has established a particularly high standard of 
protection for the processing of children’s personal data. According to the 
GDPR, children are considered more vulnerable online than adults, and the 
“best interests of the child” must be taken into account when processing their 
data (GDPR, paragraph 38). Many EU countries have made it mandatory for 
children under the age of 16 to obtain parental consent when registering for 
online services (GDPR Article 8, with flexibility for countries to set the age 
between 13 and 16), which has effectively resulted in the introduction of a 
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minimum age limit for social media platforms, for example. Although this 
regulation aims to prevent children’s personal information from being used for  
marketing or behavioral advertising purposes, it has led to certain difficulties 
in practice. Children often lie about their age or create accounts without their 
parents’ knowledge in order to access popular platforms. This situation has 
sparked debate as to whether; whilst attempting to protect children’s right to 
privacy, it also creates de facto restrictions on their rights to participation and 
access to information (Dick et al., 2025). Nonetheless, mechanisms such as the 
“right to be forgotten” introduced by the GDPR are particularly important for 
children; this legal right is an important safeguard for individuals who wish 
to protect themselves from the potentially lasting negative effects of personal 
content shared online during childhood or adolescence.

Innovative policies regarding the online protection of children are also 
emerging at the national level in Europe. The UK’s “Age Appropriate Design 
Code”, which came into force in 2020, is one of the first examples worldwide 
to require digital service providers to default to high standards of privacy and 
security for child users. Developed by the UK Information Commissioner’s 
Office (ICO), this code sets out 15 core principles for designing online 
services to be child-friendly. For example, it introduces concrete rules such as 
defaulting to not sharing location information, keeping push notifications to 
a minimum, and not sharing children’s data with third parties. This approach 
is an important example of the principle of “privacy and security by default” 
being translated into national regulation. The UK has also introduced a 
comprehensive Online Safety Act (2023), imposing an obligation on social 
media and similar platforms to protect children from harmful content. Under 
this law, platforms must assess the risks of content to which children may 
be exposed, namely, content encouraging suicide or eating disorders, and so 
on, and implement preventive measures to reduce these risks. The law also 
imposes strict obligations on platforms to detect and remove child abuse 
material and illegal content (Jibb et al., 2022). Notwithstanding, the UK law 
is highly controversial due to provisions that allow scanning technologies 
to bypass encryption when necessary for private communication services 
(such as messaging apps). The law theoretically gives the regulatory body 
Ofcom the authority to demand that platforms scan for abuse material even 
in end-to-end encrypted messaging, on the grounds of national security or 
combating child abuse. This has prompted strong reactions from applications 
such as WhatsApp and Signal, which have stated that they may withdraw 
from the United Kingdom. In response to the criticism, the government 
has left the situation ambiguous, stating that the law will not be applied in a 
way that breaks encryption, but that such scans could be considered “when 
technologically possible”. Civil society and digital rights advocates, natheless, 
maintain that this regulation still poses a serious threat to user privacy and 
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could have far-reaching implications, including for press freedom (Open 
Rights Group, 2023).

The United States has also taken early legal steps regarding children’s 
online privacy and safety. The Children’s Online Privacy Protection Act 
(COPPA) of 1998 prohibits websites and online services targeting children 
under the age of 13 from collecting personal information from children without 
parental consent. COPPA aimed to prevent the commercial exploitation of 
children’s data and inspired similar laws to be drafted on a global scale. That 
said, COPPA is a law that focuses solely on data privacy, not on content or 
online interaction safety. In recent years, additional federal regulations to 
protect children from harmful online content and contact have been debated 
in the United States. In particular, bills such as the EARN IT Act and the 
STOP CSAM Act, which came to the fore in the early 2020s, aimed to increase 
the obligations of online platforms in combating child exploitation material. 
The EARN IT bill proposed removing legal immunity for platforms that fail 
to take necessary measures to combat illegal content; yet, the main concern 
regarding this bill was that it would indirectly weaken end-to-end encryption. 
This is because the bill could create a basis for courts to consider the use of 
encryption as a platform’s irresponsibility, which could encourage platforms 
not to encrypt messages (Internet Society, 2022). Although these bills have not 
yet been enacted, intense debate continues in the US, as in the EU and the UK, 
around the dilemma of “protecting children vs. privacy”.

Similar legal developments are taking place in other parts of the world. 
For example, Australia strengthened its eSafety Authority with the Online 
Safety Act, which came into force in 2021, establishing the world’s first 
children’s e-safety commissioner and granting platforms the authority to issue 
orders to remove harmful content. Countries such as India and South Africa 
have also significantly updated their laws combating online abuse over the 
past decade, introducing provisions that criminalize the storage of undesired 
photographs even if the child consents to sending them. In Latin America, as 
seen in the example of Paraguay, special “grooming laws” against online child 
abuse are being proposed (TEDIC, 2025). That being said, during the drafting 
of these laws, concerns have been raised that some provisions may pose risks 
to freedom of expression and privacy. For example, the Paraguayan bill has 
been criticized for imposing an obligation on social media and messaging 
services to monitor and report potential grooming cases, which in practice 
could mean platforms scanning private messages and breaking end-to-end 
encryption (TEDIC, 2025). Such measures are not only technically unfeasible 
but are also seen as contrary to human rights standards, as they pose a risk of 
large-scale surveillance and censorship. Indeed, digital rights organizations 
point out that this type of approach could have disproportionate and 
counterproductive results, as general surveillance could both violate privacy 
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and cause criminals to resort to different methods (TEDIC, 2025). Instead, 
measures such as strengthening international judicial cooperation, increasing 
the technical capacity of law enforcement agencies, and expanding digital 
literacy education for children are recommended.

In summary, different approaches are being tried globally in terms of 
legislation and policy. While the European Union is pursuing an innovative 
path with framework regulations such as the DSA and GDPR that focus on 
children’s rights, countries such as the United Kingdom and Australia are 
developing results-oriented approaches with more interventionist regulatory 
bodies and content removal orders. In countries such as the United States, 
a model based on voluntary industry measures and limited legislation is in 
place, but pressure is mounting on issues such as end-to-end encryption and 
platform liability. All these examples show that there is still no universal 
consensus on how to strike a balance between children’s online safety and 
individual rights. Although each country assigns different weights within the 
framework of its own legal system and social expectations, the fundamental 
goal is shared: to protect children from the risks of abuse, violence and 
exploitation they encounter in the digital world. In doing so, the awareness that 
children should not be deprived of the legitimate opportunities offered by the 
internet and that their fundamental rights must be protected is increasingly 
becoming an indispensable part of global political discourse.

Technology, Privacy and Abuse: The Encryption and Artificial 
Intelligence Dilemma

The technical dynamics of the digital environment are at the heart of 
solutions and problems related to protecting children online. In particular, 
encryption technologies and artificial intelligence-based tools, while offering 
the potential to ensure children’s privacy and secure communication, also 
create a dilemma for authorities by making it more difficult to detect cases of 
abuse (Klimova et al., 2023). This section will address the impact of privacy-
focused technologies, such as end-to-end encryption, on child protection 
efforts, as well as the role of artificial intelligence and automated detection 
systems in combating online abuse. The opportunities and challenges 
presented by technology are critical factors in shaping policies in the field of 
children’s online safety.

End-to-End Encryption and Privacy

End-to-end encryption (E2EE) is one of the most important tools for 
establishing security and privacy in digital communication. Thanks to 
this technology, messages sent via a messaging app, for example, can only 
be decrypted on the sender’s and recipient’s devices; no one in between, 
including servers, can read the message content. Popular applications such 
as WhatsApp, Signal, and iMessage use E2EE to protect user privacy. From 
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the perspective of children and young people, encryption technology means 
that their private communications are protected, their personal data is not 
accessed by malicious actors, and their online activities are safeguarded 
against unauthorized surveillance (Ekambaranathan et al., 2023). In this 
respect, encryption provides an infrastructure for privacy and freedom of 
expression, which are part of children’s rights. Especially in authoritarian 
regimes or in situations where children seek help on sensitive issues, that is, 
reporting abuse and alike, secure and confidential communication channels 
can be vital.

With this being said, encryption technology is also being exploited by 
malicious individuals. Child abusers and distributors of illegal content attempt 
to minimize their risk of detection by using end-to-end encrypted platforms. 
For example, it is known that much child abuse material (CAM) sharing 
occurs via encrypted messaging groups or private networks. This makes it 
extremely difficult for law enforcement agencies and platform providers to 
detect such content. As an encrypted messaging service operator cannot 
technically access the content of user messages, it can only determine whether 
illegal sharing is occurring on its network through indirect methods such 
as user reports or metadata analysis. Therefore, while encryption enhances 
children’s safety, it can also become a shield that allows abusers to hide.

This dilemma has been the subject of heated debate around the world in 
recent years: how should a balance be struck between security and privacy? 
Law enforcement agencies and some politicians have proposed various 
solutions to prevent the “misuse” of end-to-end encryption (Kamalov et al., 
2023). For example, the idea of a key system called a “backdoor,” accessible 
only to authorized authorities, which would allow encrypted messages to be 
decrypted when necessary, has been on the agenda for a long time. On the 
other hand, computer scientists and privacy advocates have pointed out that 
deliberately introducing weaknesses into an encryption system inevitably 
jeopardizes the security of all users. This is because a backdoor does not remain 
a tool used only by the “good guys”; malicious hackers or non-state actors can 
also exploit this weakness to intercept communications. Indeed, the principle 
that “weakening encryption reduces everyone’s security” is widely accepted in 
the technology community.

Backdoor debates aside, some technology companies have proposed 
alternative approaches such as client-side scanning. In 2021, Apple announced 
plans to release software for iPhone devices that would compare images in the 
device’s photo gallery with a database of digital signatures (hash values) of 
known child abuse images. Under this system, if known illegal images were 
detected on a user’s device, this would be reported to Apple and forwarded 
to the appropriate authorities. Apple argued that this approach offered 
a proactive solution against child abuse material without compromising 
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end-to-end encryption. This is because the scanning method was applied 
to images on the user’s device, not message content, and focused solely on 
known criminal elements. Furthermore, the system did not open and “read” 
the images, but only compared mathematical signatures (hash); unless there 
was a match, no one, including Apple, would examine the images. Despite 
this, the proposal received intense criticism from both technical and ethical 
perspectives. The main criticism was that scanning device content without the 
user’s consent constituted a form of surveillance and that governments could 
misuse this system for other purposes over time. Privacy advocates argued that 
once such a scanning infrastructure was established, authoritarian regimes 
could demand it for political content scanning or opposition tracking. Apple 
announced that it was indefinitely postponing this plan in response to the 
backlash. This case highlights how difficult it is for technology companies to 
strike a balance between privacy and security, even when their intentions are 
to protect children.

The European Union’s 2022 proposed Law on Preventing and 
Combating Online Child 

Abuse represents one of the most current policy fronts in this dilemma. 
The proposal could impose mandatory scanning obligations on internet 
service providers under certain conditions to detect child abuse material 
and online grooming. According to the proposal, an EU Child Abuse Centre 
to be established across the EU will operate and share a hash database of 
known CSAM images with companies and will also develop indicators to 
detect newly emerging abuse content and grooming attempts in the online 
environment (European Commission, 2025). The competent authorities of 
Member States will be able to send a “detection order” to platforms by court 
order or administrative order, and if CSAM or grooming activity is suspected 
on a particular service, that service provider may be obliged to scan for such 
content. In practice, this means that even end-to-end encrypted messaging 
applications could face pressure to implement scanning in exceptional 
circumstances. The proposal text states that detection orders will only be 
applied as a last resort and in a targeted manner and will not become a general 
and ongoing surveillance mechanism. It also recommends that platforms use 
techniques that infringe on privacy the least when scanning, that is to say, hash 
comparison only, AI-based classification and alike. With that being said, this 
very initiative has faced strong criticism both within and outside the EU. Some 
Member States, notably Germany, have expressed reservations on the grounds 
that the proposal violates user privacy and confidentiality of communications, 
making it difficult to reach consensus within the EU. Academics and civil 
society argue that the proposal could conflict with the European Convention 
on Human Rights’ principle of respect for private life and could also lead to 
technical security vulnerabilities. In an assessment of the proposal, it was stated 
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that “this regulation, proposed for the purpose of online child protection, poses 
serious problems in terms of privacy, data protection and criminal justice 
due to the excessive surveillance measures it contains” raising both legal and  
technical criticisms. This debate has not yet reached a final conclusion but it 
demonstrates that the issue of encryption will play a central role in the future 
of combating child abuse.

Artificial Intelligence and Automated Detection Systems

Given the enormous amount of content produced and shared in the digital 
environment, the use of artificial intelligence (AI) technologies to detect risky 
situations and illegal content to which children may be exposed has become 
inevitable. Human oversight is insufficient in the face of the sheer volume 
of content flow; this is where machine learning algorithms and automatic 
detection tools come into play (Ahmed et al., 2024). 

One of the most common artificial intelligence applications is the 
identification of child abuse material through image and video analysis. 
PhotoDNA technology, developed by Microsoft, is one of the first initiatives 
in this field. PhotoDNA created a database by extracting the unique digital 
signatures (hash) of known child abuse images, enabling internet platforms 
to scan their own content and automatically detect images that match this 
database. Today, major technology companies such as Facebook, Twitter, and 
Google use PhotoDNA or similar hash comparison techniques to immediately 
detect and report known CSAM content among images uploaded by users. 
This method is seen as a solution that interferes less with privacy because 
it captures digital traces without revealing the content itself. For example, 
on a platform server, filtering can be done solely through hash matching, 
without humans reviewing each image individually. If there is no match, 
neither the platform nor anyone else sees the specific image. Conversely, if 
a match is found, it is reported to the relevant authorities, and the necessary 
actions are initiated. Indeed, the majority of the more than 29 million CSAM 
reports submitted by technology companies to the global reporting center 
NCMEC (National Centre for Missing & Exploited Children) in 2021 were 
made possible by such automated scanning and hash matching systems. This 
demonstrates how critical AI-powered tools have become in child protection.

On the other hand, hash-based detection only works for “known” 
material. When abusers produce new images or share existing ones with 
minor alterations, systems like PhotoDNA may fall short. To address this 
gap, major companies have turned to machine learning-based content 
classification methods. For example, Google’s “Content Safety API” tool can 
automatically recognize images containing undesired content and flag them 
with a probability score. Such an artificial intelligence model can detect a 
potential child abuse image by recognizing similar patterns, even if it has not 
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been seen before. Similarly, video platforms use artificial intelligence to scan 
scenes in videos and attempt to detect images or sounds that could be harmful 
to children. Despite that, this raises a critical balancing act: the margin of error 
in artificial intelligence algorithms is inevitable. There may be false positives 
(mistakenly identifying an innocent family photo as illegal) or false negatives 
(failing to detect an image containing abuse). False positives can lead to users’ 
innocent content being unfairly deleted or investigated. False negatives, on 
the other hand, cause genuinely dangerous content to slip through the net. 
For this reason, platforms typically subject content flagged as suspicious by 
artificial intelligence to final review by human moderators. In spite of this, 
this moderation work is extremely taxing; constantly viewing images of abuse 
and violence can cause trauma in content reviewers. In this context, some 
studies focus on developing artificial intelligence techniques to reduce the 
need for human intervention; for example, algorithms with higher accuracy 
rates that can understand content more contextually are being developed.

Another area of application for artificial intelligence is the detection of 
online grooming (the manipulation of children for undesired purposes in an 
online environment). The aim here is to understand at an early stage whether 
an adult’s online communication with a child is a possible preparation for 
abuse. Project Artemis, developed through a joint venture between Microsoft 
and several large companies, is an artificial intelligence tool designed 
precisely for this purpose. Artemis analyses specific patterns and behaviors in 
online chats to generate a risk score indicating whether a conversation could 
constitute grooming. For example, indicators such as an adult attempting 
to conceal their age difference from a child, using undesired language, or 
persistently proposing a meeting can be detected by Artemis. Similarly, some 
messaging platforms are attempting to implement automatic alerts against 
expressions requesting explicit images or asking for photos from minors. Such 
technologies have the ability to detect dangerous communications in real time 
and alert the child or notify a moderator. But for all that, privacy comes into 
play here: how acceptable is it for all private conversations to be scanned by an 
algorithm? Although companies argue that these scans are only performed by 
machines and not seen by human eyes, users may rightly feel uncomfortable 
about their communications being monitored, even automatically. For 
example, some applications developed for parental control (such as Bark and 
Qustodio) scan children’s messages using artificial intelligence and report any 
risky situations to parents. While this may be beneficial for family safety, it 
can also be seen as an intrusion into the child’s private space. Ultimately, an 
‘artificial eye’ monitoring the child’s real-time communication can create a 
feeling of constant surveillance.

Another frontier in technology is the issue of harmful content generated 
by artificial intelligence. It is now possible to produce fake images and videos 
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(deepfakes) using deep learning algorithms. Unfortunately, this technology 
has also spread to the field of child abuse. Some criminals take a real child’s 
photograph and insert it into a bad scene (AI manipulation), while others create 
fake children’s faces that do not exist to produce abuse images (AI generative). 
At first glance, it may be thought that these fake materials could be considered 
less serious offences because there is no real child involved. Withal, most 
countries have begun to criminalize them. This is because such materials can 
enter the system and fuel demand or involve the unauthorized montage of real 
children’s images into illegal content, which constitutes a serious violation of 
children’s personality rights. Council of Europe mechanisms recommend that 
member states update their laws against child abuse via deepfakes. Given the 
capacity of artificial intelligence to both combat crime and be used as a tool for 
crime, it is clear that policymakers need to be flexible and forward-thinking. 
For example, current laws may not explicitly cover abuse committed using 
avatars or virtual characters; in any event, harassment or attempts to approach 
children on virtual reality platforms also have real-world consequences. 
Therefore, legal systems must closely monitor technological developments 
and continually review the scope of child protection.

Ultimately, technology is both part of the solution and part of the 
problem. While encryption is fundamental to safeguarding children’s online 
privacy, it can also create a refuge for malicious actors; artificial intelligence, 
while helping to identify threats within vast digital ecosystems, also carries 
risks due to its own potential for error or misuse. What needs to be done 
in this area is not to ban or completely restrict technology, but to find ways 
to use it responsibly, transparently and in a verifiable manner. For example, 
protection software could be developed that only works at the user’s request 
in an end-to-end encrypted system and scans within the device; in this way, 
risk warnings could be provided to the user (or parent) without centralized 
monitoring. Artificial intelligence algorithms can be regularly subjected 
to independent audits to reduce false alarm and bias rates. As proposed by 
the European Commission, the principle of “security and privacy by design” 
should also be a fundamental tenet for technology developers. This means, 
for example, that a chatbot integrated into a social media application should 
not make inappropriate suggestions to child users, or that a gaming platform 
should default to disabling features such as location sharing that could target 
minors. In this way, technology can be shaped from the outset with children’s 
best interests in mind.

Empowering Children: Digital Literacy, Privacy and Ethical Design

Protecting children from online risks cannot be achieved solely through 
bans and technical measures; it also requires raising children’s awareness, 
educating them, and empowering them. Enhancing children’s digital skills 
and awareness of their rights not only increases their resilience to the dangers 
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they may encounter online but also enables them to safely benefit from the 
advantages of the digital world (Tso et al., 2022). This section will address the 
empowerment of children in the context of digital literacy and the right to 
information, supporting children’s participation in the online environment, 
ethical approaches in technology design, and the protection of privacy. 
Essentially, the most sustainable way to strike a balance between children’s 
online rights and safety is to view them as active agents of their own safety 
and rights, rather than passive subjects to be protected.

Digital Literacy and the Right to Access Information

A child’s right to access information is one of the fundamental rights 
guaranteed by the Convention on the Rights of the Child, and in the digital 
age, this right is largely linked to internet access. The internet provides children 
with access to educational materials, cultural products, news and ideas. This 
right is also linked to children’s right to participation; children can express 
their views on online platforms, engage in social debates and make their voices 
heard. For example, many children and young people run online campaigns 
on issues such as climate change, children’s rights and education, and can 
spearhead international action. In this respect, the visibility and audibility of 
children in the digital environment is valuable as part of a democratic society.

At the same time, a lack of digital literacy can both limit children’s 
ability to exercise their rights and expose them to risks. Digital literacy goes 
beyond the narrow meaning of technical device and application skills; it 
also includes skills such as critically filtering online content, behaving safely 
and respectfully in online communication, and understanding the value of 
personal data. Organizations such as UNESCO and UNICEF recommend 
that digital literacy be integrated into the curriculum from an early age. 
For example, a child should learn how to determine whether information 
obtained from an online source is reliable; similarly, they should know what 
to pay attention to when communicating with strangers on social media. The 
United Nations Committee on the Rights of the Child also advised states in 
General Comment 25 to develop digital skills and rights education programs 
for children and parents (UN Committee on the Rights of the Child, 2021, 
prg. 32). These educational programs should cover topics such as raising 
children’s awareness of the opportunities and risks of digital technologies, 
teaching them to protect their privacy, and helping them recognize situations 
of online bullying or abuse and seek help.

One aspect of digital literacy is media literacy. Children should be able 
to recognize harmful or misleading content they may encounter online and 
avoid it. For example, it is important for them to know that they should 
report any age-inappropriate violence they encounter to a trusted adult. Or, 
by understanding the risks of sharing personal information on an online 
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platform, they should learn what information should remain private. In many 
countries, schools organize lessons or seminars on “safe internet use,” and 
civil society organizations develop resources on this topic. The European  
Union’s “Better Internet for Kids” initiative, the annual Safer Internet Day, and 
structures such as the Safer Internet Centre networks established in the region 
provide guidance to children and parents. Similar awareness campaigns are 
also being run in many countries, including Turkey (for example, the activities 
of the BTK’s Safer Internet Centre).

Digital literacy also makes it easier for children to become advocates 
for their own rights. When exposed to rights violations in the online world, 
children who know where to turn and can file complaints can both improve 
their own situation and draw attention to the shortcomings of the system. 
For example, if a child reports cyberbullying on social media to the platform 
and does not get results, they can make it public; or they can reach out to 
NGOs working on digital rights and share their experiences. Indeed, the 
UN Committee on the Rights of the Child has reported that children’s 
views should be sought when developing digital policies (CRC, 2021). The 
European Commission included focus group studies involving children in 
the preparation of child protection guidelines under the DSA. Such examples 
highlight the importance of viewing children not only as those to be protected, 
but also as stakeholders who can contribute to the policy-making process.

Privacy and Ethical Design Principles

Empowering children online is directly linked to respecting their 
privacy. While children are often under the supervision of their families or 
schools, the internet can offer them a space where they can explore freely and 
develop their identities and interests. Online privacy is particularly critical 
for adolescents as they transition into adulthood and seek to establish their 
autonomy. Therefore, when parents or authorities attempt to excessively 
monitor all online activities in the name of protection, it can undermine 
children’s developing individuality and foster feelings of insecurity and 
constant surveillance.

Of course, parental guidance and reasonable supervision of children’s 
online activities are important. Especially for younger age groups, parental 
control mechanisms (time limits, filters, and so forth) can be effective in 
protecting children from harmful content they may encounter accidentally. 
Notwithstandingly, these controls should be gradually relaxed as the child 
gets older, and the adolescent’s privacy should be respected more during 
adolescence. This balance should be established in accordance with the 
principle of the child’s “developing capacity” (CCH, art. 5). For example, 
rather than having a 17-year-old’s entire messaging read by their parent, it is 
healthier to provide them with digital safety education and respect their own 
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decisions. Otherwise, overly intrusive parental controls may lead to rebellion 
in young people or attempts to satisfy their need for privacy through illegal 
means (e.g., using illegal VPNs to bypass family filters).

Ethical technology design is crucial for both protecting children and 
respecting their rights. Technology companies should consider the existence 
and needs of child users when designing their products and services. For 
example, when designing the interface of a social media application, providing 
clear privacy warnings and consent screens that a 13- to 17-year-old user can 
understand is an ethical design approach. Similarly, games and applications 
should avoid design tricks known as “dark patterns,” which unknowingly led 
users to consent to something or spend more time on the platform. Given 
children’s limited experience and impulse control, their exploitation through 
such manipulative designs is a serious ethical issue. Regulations such as the 
UK’s Age-Appropriate Design Code highlight precisely these points: children’s 
interests must be central to design decisions.

One dimension of ethical design is the principle of default privacy. That is, 
a child user participating in a service should be subject to the most protective 
privacy settings without having to make any extra effort. For example, it is 
more ethical for a child’s profile to be limited to people they know, rather 
than being public by default. If the child later wishes to consciously relax the 
settings (or when they pass the legal age limit), this should be at their initiative. 
The principle of “security and privacy by design” outlined in the European 
Commission’s 2025 guidelines points precisely to this.

Protecting privacy also allows children to be themselves online. Young 
people, especially adolescents, need a degree of privacy when communicating 
with their peers in the digital environment and building their social identities. 
An environment where every expression and every shared thought can be 
monitored by adults can prevent young people from discussing freely and 
experimenting with their identity. For this reason, it is recommended that 
even schools exercise restraint when monitoring students’ online activities, 
for instance filters on school devices; constantly monitoring students for non-
pedagogical purposes can damage the relationship of trust.

A crucial aspect of design and policy ethics is the issue of discrimination 
and inclusivity. When designing digital tools, they must be accessible to 
all children – including those with disabilities, those from disadvantaged 
socio-economic backgrounds, those who speak different languages, etc. For 
example, a visually impaired child should be able to use social media with 
a screen reader, or a child with reading difficulties should be offered visual-
audio alternatives... This is actually part of the principle of the universality of 
children’s rights: every child should be able to benefit from the opportunities 
brought about by the digital revolution and have access to the same protective 
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measures. UNESCO and ITU guidelines strongly recommend that digital 
content and services comply with accessibility standards (International 
Telecommunication Union, 2020). Considering that many services, including 
education, have moved to online platforms, especially in the post-pandemic 
period, this issue is critical to prevent the digital divide from turning into 
inequality of opportunity among children.

Multi-Stakeholder Collaboration and Outcomes

Protecting children online is not a goal that can be achieved by a single 
actor alone. Solving this complex problem requires a multi-stakeholder 
and interdisciplinary approach to cooperation. Governments, international 
organizations, technology companies, law enforcement agencies, schools, 
parents and children themselves – each has an important role to play in this 
equation. The final section examines how different stakeholders can work 
together and how existing efforts can be made more effective and also presents 
a general assessment and recommendations for the future.

First and foremost, public authorities and legislative bodies are responsible 
for establishing a robust legal and institutional framework to protect children 
in the digital environment. This involves not only enacting appropriate laws 
(legislation defining and punishing child abuse, data protection laws, online 
content regulations) but also establishing institutions, to exemplify e-Security 
units, child monitoring teams, to warrant these laws are enforced. All things 
considered, the steps taken by legislators and regulators must be evidence-
based and open to consultation. Research and statistics should be used to 
assess which methods are effective in combating child abuse and which cause 
unintended harm. For example, the extent to which overly strict content 
filtering hinders children’s access to information or the degree to which a 
particular educational program is successful in reducing cyberbullying should 
be measured using scientific methods. Therefore, the contribution of academics 
and experts to this process is valuable. Experts from different disciplines, 
such as law, psychology, educational sciences, and computer science, should 
shed light on policy development by conducting comprehensive studies on 
children’s digital risks.

International cooperation is particularly important due to the cross-
border nature of child abuse. Illegal content produced in one country may be 
hosted on a server in another country, or the perpetrator may be in one country 
while the victim is in another. In such cases, national borders should not allow 
perpetrators to escape responsibility. Initiatives such as Interpol’s database of 
child abuse images enable law enforcement agencies from around the world to 
access a common information pool to identify victims and track perpetrators. 
International multi-stakeholder initiatives such as the WePROTECT Global 
Alliance seek to ensure strategic alignment between countries. UNICEF is 
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reported to be supporting the development of national action plans using the 
WePROTECT model in more than 20 countries. Expert meetings organized 
by the Council of Europe’s Lanzarote Convention Committee, or the UN are 
platforms where different countries share their experiences and seek joint  
solutions to common challenges. Particularly in the face of emerging problems 
(such as abuse in virtual reality or content generated by artificial intelligence), 
an approach developed by a single country may be insufficient; at this point, 
establishing international guiding principles becomes critical.

Technology companies are undoubtedly one of the stakeholders with the 
highest responsibility and capacity to produce solutions for children’s digital 
safety. Today’s digital ecosystem is largely shaped by the private sector; social 
media giants, content platforms, gaming companies and internet service 
providers directly influence children’s daily digital experience. Therefore, 
it is imperative that these companies adopt a proactive and child rights-
sensitive approach. Some positive steps have been taken in recent years: for 
example, Facebook (Meta) has automatically set accounts under the age of 
16 on Instagram to “private” mode, making it more difficult for strangers to 
message these young people. YouTube has moved videos uploaded by users 
under 18 to a private list by default and restricted comments. TikTok has 
stopped sending notifications to young users during night hours and disabled 
the direct messaging feature for those aged 13-15. All these companies, also 
implement technologies such as PhotoDNA and report millions of CSAM 
cases annually. Furthermore, examples such as Microsoft’s development 
of PhotoDNA, Google’s free provision of content scanning APIs, and the 
development of new tools in collaboration with NGOs such as Thorn using 
artificial intelligence to identify images of children rescued from online 
exploitation demonstrate that the private sector can take the initiative in 
technology development. For all that, from a critical perspective, companies’ 
revenue-focused approaches continue to have negative effects on children’s 
rights. For example, some platforms deliberately fail to enforce age restrictions 
effectively in order to attract more users. Or they may design their algorithms 
solely to maximize engagement, relegating the impact on child users to the 
background. At this point, regulatory frameworks and social pressure should 
come into play as tools to encourage companies to act responsibly. The public 
must show companies that reputation and profitability can also be achieved 
through practices that do not harm children but rather protect them.

Educational institutions and teachers are at the forefront of preparing 
children for the digital world and protecting them from risks. As schools 
impart not only academic knowledge but also life skills, digital literacy and 
safe internet use education must be integrated into the curriculum. In many 
countries, internet safety is now taught as part of information technology 
lessons. Teachers should be trained to recognize cases of cyberbullying 
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and intervene appropriately, as well as to instill online behavioral norms in 
students. In addition, school counselling services should develop the capacity 
to support students in cases of online abuse or peer bullying. Psychologists 
and child development specialists play a key role in understanding the impact 
of digital risks on children and in rehabilitation processes. For example, a 
child who is a victim of online abuse should have access to trauma therapy, 
and professionals specializing in this field should be trained.

Parents and carers are, of course, children’s first and most important 
protectors. This remains unchanged in the digital world; however, parents may 
need to develop their own digital skills and be informed about current threats. 
As many parents may have less technological knowledge than their children, 
guidance and resources should be provided to bridge the gap. Seminars for 
parents and online guides, for example explaining game rating systems, 
demonstrating social media privacy settings, can be promoted. Establishing 
open communication between parents and children is essential to create a safe 
environment where children can discuss their online experiences. Children 
should know that when they encounter something disturbing online, they 
can tell their parents rather than feeling ashamed and hiding it. This is only 
possible with a parental attitude that offers understanding and support rather 
than punishment.

Children and young people are the key stakeholders at the heart of all 
these efforts. Listening to their ideas, needs, and innovative solutions can 
enrich child protection policies. After all, young people are the ones who 
experience the digital world most intensely; no one can describe where the 
problems lie or what kind of content affects them negatively as well as they 
can. Indeed, many young people are initiating projects to advise their peers 
on digital safety or are developing their own technological solutions-creating 
an app to combat cyberbullying. Harnessing this energy ensures that children 
are not only protected but also become part of the solution.

Finally, in combating serious crimes such as the online abuse and 
exploitation of children, the elimination of impunity should be the goal. 
Identifying, prosecuting and rehabilitating perpetrators (to prevent them from 
reoffending) is as important as supporting and protecting victims within the 
justice system. Cross-border police cooperation and joint investigations (such 
as operations coordinated by Europol and Interpol) are factors that increase 
success in this area. From a technical perspective, cryptography experts and 
law enforcement agencies should be encouraged to come together to develop 
innovative solutions that balance encryption and security – for example, 
ideas such as developing open-source scanners that run on the device itself 
to enable the detection of suspicious content even in end-to-end encrypted 
environments could be explored.
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Ultimately, child protection policies in the digital age can be most 
effective through a coordinated ecosystem approach. While laws and 
international conventions set the framework and responsibilities for all 
stakeholders, actors at the intersection of education, technology, and society 
must translate this framework into concrete actions. Policy makers should 
keep the perspective of children’s rights and the best interests of children in 
mind at every step; they should continuously monitor that regulations do not 
produce unintended consequences. The adaptability of policies in this area 
is also a critical requirement: technology is changing rapidly, and children’s 
online experiences are taking on new forms. For example, an application that 
did not exist five years ago may be trending among young people today, giving 
rise to entirely different security issues. Therefore, legislation and strategies 
must be reviewed and updated at regular intervals.

It should not be forgotten that children’s digital rights and digital safety 
are not opposing goals, but complementary ones. For children to exist freely 
in the digital world, without fear, in an environment of respect and trust, both 
their rights must be protected, and they must be kept away from malicious 
actions. When this balance is achieved, children will be able to see the internet 
not only as a risk area but also as an opportunity area where they can realise 
their potential and make their voices heard. The international community, 
the technology sector and all stakeholders can work together to build a digital 
future that is both safe and freedom-oriented for children. Developing a 
coordinated global response to online child exploitation will both protect 
today’s children and lay a healthier foundation for tomorrow’s digital society.
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Introduction

Within higher education systems, teacher education programs constitute 
one of the primary contexts in which prospective teachers develop pedagogical 
reasoning and instructional decision-making skills. Therefore, understanding 
how teacher candidates construct lesson planning knowledge during their 
undergraduate education is critical not only for improving teacher preparation 
programs but also for strengthening the overall quality of higher education 
practices. In this respect, examining lesson planning within the context of 
teacher education contributes directly to ongoing discussions concerning 
curriculum quality, professional competency development, and instructional 
effectiveness in higher education.

What happens in the classroom is often the visible face of “teaching”; 
what is truly decisive, however, is the mental architecture that the teacher 
constructs before the lesson. This architecture requires, on the one hand, 
bringing the aims and outcomes of the curriculum into contact with the 
reality of the classroom and, on the other hand, transforming assumptions 
about how students learn into concrete teaching decisions. Therefore, lesson 
planning is not merely the task of sequencing activities; it is a pedagogical 
design process in which the teacher comprehends the goals, content, methods, 
materials, and assessment as a whole. The fact that teachers can use their lesson 
plans as “guides and reminders”; that plans must include components such 
as products, sequential learning activities, and measurement-evaluation; and 
that they require the teacher to take into account the student’s possible errors 
and misconceptions shows that planning is a professional competency area 
directly related to teaching quality (McCutcheon, 1980; Ball, Sleep, Boerst, & 
Bass, 2009; Swearingen, 2014; Baki, Erkan, & Demir, 2012).

In the Turkish context, lesson planning is approached as a continuum 
ranging from long-term planning (annual/semester) to unit and daily 
planning; teacher candidates are expected to produce plans that are applicable 
in “real-life conditions,” especially in field-based experiences such as teaching 
practice. However, it has been reported that a significant portion of teacher 
candidates encounter difficulties when transferring what they have learned 
in prerequisite courses into practice; they make limited and often externally 
driven changes to their plans; and they even find the plan models they develop 
unsustainable in real classroom conditions. These results suggest that lesson 
planning skills are not merely a matter of technical formatting; they may be 
closely related to teacher candidates’ pedagogical preferences, beliefs, and the 
meaning they attach to teaching and learning.

Conceptions of teaching and learning indicate teachers’ beliefs about ways 
of teaching and learning; how they conceptualize the meaning of teaching-
learning and teacher-student roles (Chan & Elliott, 2004). The literature shows 
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that these understandings are mostly clustered at two extremes: the teacher-
centered, knowledge-transfer-based traditional/transactional understanding 
and the constructivist understanding that emphasizes the student’s active 
participation, meaning-making processes, and interaction (Chan & Elliott, 
2004; Cheng, Chan, Tang, & Cheng, 2009). Within this framework, there are 
findings showing that teacher candidates embrace the constructivist approach 
more than the traditional approach (Aypay, 2011), as well as studies revealing 
that teaching-learning approaches can differ significantly according to 
variables such as gender, department, and grade level (Aypay, 2011; Karagülle 
& Yener, 2024).

Although lesson planning has long been recognized as one of the core 
competencies of effective teaching, literature has largely examined planning 
either as a technical instructional product or as a procedural requirement 
within teacher education programs. Similarly, conceptions of teaching and 
learning have predominantly been investigated through quantitative survey 
studies focusing on differences across demographic variables or program 
characteristics. As a result, limited attention has been paid to the underlying 
pedagogical mechanisms connecting how teacher candidates conceptualize 
lesson planning and how they understand teaching and learning. This gap is 
particularly important because instructional decisions are rarely independent 
of teachers’ beliefs about knowledge, learning, and student participation.  
Understanding this connection may provide a more comprehensive 
explanation of how pedagogical orientations are translated into instructional 
practices during teacher preparation.

On the other hand, the question of how teaching-learning understandings 
translate into classroom teaching decisions often remains a mechanism that 
is overshadowed by quantitative results. Lesson planning is a powerful lens 
for making this mechanism visible: The teacher’s assumptions about learning 
permeate the entire fabric of the plan, from the writing of objectives to the 
design of activities, and from the structuring of student participation to 
assessment decisions. Indeed, findings indicating that teacher candidates’ 
lesson plans exhibit more qualified patterns in terms of constructivist 
understanding suggest that the relationship between teaching understanding 
and plan quality is worth investigating (Çolak & Yabaş, 2017).

The original contribution of this study emerges precisely at this intersection: 
while lesson planning is often examined as a product, and teaching-learning 
understandings are frequently reduced to scale scores, this study connects 
these two lines of inquiry through an exploratory sequential mixed methods 
design. By first revealing teacher candidates’ perceptions and experiences 
regarding lesson design and planning and then testing these qualitative 
insights quantitatively in relation to their teaching-learning understandings, 
the study offers a more explanatory account of the intermediate steps in the 
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transition from belief to instructional decision. Furthermore, findings that 
reveal the tension between teachers’ guidebooks and daily lesson planning 
practices emphasize the contextual dimension of planning, including school 
conditions, materials, time, and guidance; this requires teacher candidates’ 
planning skills to be understood not only as individual competencies but also 
as institutional and cultural practices.

Consequently, it is evident that treating lesson planning skills as a 
technical competency independent of teacher candidates’ understanding of 
teaching and learning has significant limitations. The quality of lesson plans 
is an indicator that directly reveals how the teacher’s assumptions about 
learning, knowledge, and the role of the student are reflected in classroom 
decisions. However, a significant portion of existing studies examine lesson 
planning or teaching-learning understandings separately; the relationship 
between these two areas and the mechanisms through which it operates are not 
sufficiently made visible. This situation increases the need for research designs 
that combine qualitative depth with quantitative generalizability in order to 
understand teacher candidates’ pedagogical orientations in a holistic manner.

For these reasons, the research was structured using an exploratory 
sequential mixed methods design. The exploratory sequential design offers an 
approach where the process begins with qualitative data, qualitative findings 
guide the quantitative data collection and analysis stages, and the two stages 
are integrated with a holistic logic (Creswell, 2009; Toraman, 2021). This design 
makes the meaning world of teacher candidates’ “lesson design and planning 
skills” visible first; then, it enables this qualitative framework to be evaluated 
quantitatively in the context of teaching-learning understandings. Thus, the 
study aims to contribute to the literature both theoretically and practically 
by revealing how teacher candidates’ planning skills are articulated with 
pedagogical beliefs in a profound and testable manner.

Problem Statement

Although teacher candidates’ lesson design and planning skills are 
among the fundamental pedagogical competencies that directly affect the 
quality of the teaching process, it is not sufficiently clear how these skills relate 
to teacher candidates’ understandings of learning and teaching and how this 
relationship is shaped. In this regard, the question of how teacher candidates’ 
lesson design and planning skills form a unity with their understanding of 
learning and teaching constitutes the main problem of this research.

Sub-problems

1.	 How do teacher candidates define lesson design and planning skills in 
line with their own professional experiences and practices?

2.	 What are the key components and pedagogical decision points that 
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stand out in teacher candidates’ lesson design and planning process?

3.	 How do teacher candidates’ views on the lesson design and planning 
process reflect their perspectives on the teaching process?

4.	 At what level and in what distribution do teacher candidates’ 
understandings of learning and teaching appear?

5.	 Do teacher candidates’ understandings of learning and teaching 
show meaningful differences according to the dimensions that emerge at the 
qualitative level regarding their lesson design and planning skills?

6.	 How do qualitative and quantitative findings jointly explain teacher 
candidates’ pedagogical orientations?

Method

This section presents the methodological framework of the study in detail. 
First, the mixed- methods design adopted in the study and its relationship to 
the purpose of the study are explained. Next, the study group, data collection 
tools, data collection process, and data analysis are discussed. Finally, the 
methodological integrity of the study is demonstrated by addressing validity, 
reliability, and credibility measures related to the qualitative and quantitative 
dimensions of the research.

Research Design

This research was conducted using an exploratory sequential mixed-
methods design, which involves the sequential and integrated use of 
qualitative and quantitative approaches. The exploratory sequential design 
offers a methodological structure in which the research process begins with 
qualitative data, and the findings obtained at this stage guide the establishment 
of the quantitative data collection and analysis process (Creswell, 2009; 
Fetters, Curry, & Creswell, 2013; Toraman, 2021). The main objective of this 
design is to reveal the participants’ worlds of meaning and experiences related 
to the research topic in depth and to evaluate this qualitative framework 
quantitatively on a broader sample.

The main rationale for choosing the exploratory sequential design in 
this study context is to first deeply reveal teacher candidates’ perceptions and 
experiences regarding their lesson design and planning skills; testing the 
themes and dimensions obtained in the quantitative phase in the context of 
their relationship with teacher candidates’ understanding of learning and 
teaching, and discussing them in a way that can be generalized to a wider 
group of participants (Fetters et al., 2013). In this respect, the research 
presents a comprehensive methodological approach that aims not only to 
describe the pedagogical orientations of teacher candidates but also to explain 
the quantitative patterns of these orientations.
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Study Group

The study group consisted of third- and fourth-year teacher candidates 
studying at the Faculty of Education, Pamukkale University. An appropriate 
sampling method was used to determine the study group; the basic criterion 
considered was that the teacher candidates had experience in lesson planning 
through both teaching practice and subject courses. A total of 265 teacher 
candidates participated in the quantitative research group. The distribution of 
participants according to their departments is presented in Table 1.

Table 1. Distribution of the Quantitative Study Group by Major

Field of Study N
Elementary Education 51
Early Childhood Education 48
Elementary Mathematics Teaching 39
English Teaching 73
Turkish Teaching 54
Total 265

The qualitative study group consists of teacher candidates who were 
selected on a voluntary basis from the quantitative sample and who represent 
different departments. The size of the qualitative sample was determined 
based on the principle of data saturation.

Data Collection Tools Qualitative Data Collection Tool

Semi-structured interviews were used as the data collection tool for 
the qualitative dimension of the study. Semi-structured interviews provide 
a systematic data collection opportunity through pre-determined questions, 
while also allowing participants to convey their experiences in detail in their 
own words (Merriam & Tisdell, 2015). Semi-structured interviews offer the 
researcher the opportunity to collect in-depth data in line with the defined 
themes, while allowing participants to express their own experiences and 
perceptions in detail 

The interview questions were prepared in line with the theoretical 
framework regarding lesson planning and teaching-learning approaches; 
the content validity and comprehensibility of the questions were evaluated 
by consulting three faculty members experienced in educational sciences and 
qualitative research. The necessary adjustments were made to the wording of 
the questions based on expert opinions, and the final form of the interview 
form was determined. In order to deepen the participants’ narratives during 
the interview process, follow-up questions were included, and the interviews 
were concluded with a general summary question 
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Quantitative Data Collection Tool

In the quantitative dimension of the research, the Teaching and 
Learning Understandings Scale was used to determine teacher candidates’ 
understandings of teaching and learning. The scale was developed by Chan 
and Elliott (2004) and adapted into Turkish by Aypay (2011). The scale consists 
of two subscales designed to measure constructivist and traditional teaching-
learning understandings.

In the adaptation study conducted by Aypay (2011), the Cronbach Alpha 
reliability coefficient for the constructivist understanding sub-dimension of 
the scale was reported as .88, for the traditional understanding sub-dimension 
as .83 , and for the scale as a whole as .71. In this study, the reliability of the 
scale was recalculated, and the Cronbach Alpha values for the sub- dimensions 
are presented in Table 2.

Table 2. Reliability Coefficients of the Teaching and Learning Understandings Scale in 
the Original Study and in This Study

Sub-Dimension Number of Items Original Study α (Aypay, 
2011)

This Study α

Constructivist Approach 12 .88 .89
Traditional Approach 18 .83 .85
Overall Scale 30 .71 .87

The literature states that Cronbach Alpha coefficients of .70 and above 
are acceptable, while those of .80 and above indicate good reliability (George 
& Mallery, 2024). The findings presented in Table 2 show that the Teaching 
and Learning Understandings Scale used in this study has acceptable and 
good reliability coefficients at both the sub-dimension and scale-wide levels. 
In particular, the reliability coefficients obtained in the constructivist and 
traditional understanding subdimensions are close to the values reported in 
the original adaptation study of the scale and are higher in some dimensions. 
This indicates that the scale provides consistent and reliable measurements on 
the sample of teacher candidates from the Faculty of Education at Pamukkale 
University, supporting the interpretability and validity of the quantitative 
findings obtained.

Data Collection Process

In the study, the data collection process was conducted in two stages in 
accordance with the exploratory sequential mixed methods design. In the first 
stage, semi-structured interviews were conducted to reveal teacher candidates’ 
perceptions and experiences regarding their lesson design and planning skills. 
Following the analysis of the qualitative data, the quantitative data collection 
process was planned based on the findings, and the Teaching and Learning 
Understandings Scale was administered to the teacher candidates in the second 
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stage. Voluntary participation was the basis for all stages of the data collection 
process, and participant confidentiality and ethical principles were strictly 
adhered to.

Data Analysis

The analysis of the data obtained in the study was conducted in two stages, 
qualitative and quantitative, in accordance with the nature of the exploratory 
sequential mixed methods design and the sub-problems of the study. 
During the analysis process, qualitative and quantitative data were analyzed 
independently; the findings obtained were interpreted with a comprehensive 
approach in line with the objectives of the study.

The data obtained in the qualitative dimension of the research were 
analyzed using the thematic analysis method. Thematic analysis is a flexible 
and theoretically robust analytical approach that allows participants’ 
experiences and perceptions to be systematically revealed (Braun & Clarke, 
2006). In this regard, the data obtained from semi-structured interviews were 
first transcribed; the analysis process was conducted in stages, including open 
coding, linking codes, and creating themes.

During the analysis process, the statements of teacher candidates 
regarding their lesson design and planning skills were coded, considering 
similarities and differences; these codes were combined under higher-level 
categories and themes were formed. The formation of themes was based on the 
sub-problems of the qualitative research; thus, the qualitative findings were 
intended to directly answer the research questions.

When a significant difference was found in the one-way analysis of 
variance, post-hoc multiple comparison tests were used to determine which 
groups the difference occurred. The Tukey HSD test was used when the 
variances were homogeneous; the Games–Howell test was preferred when the 
assumption of variance homogeneity was not met. Quantitative analyses were 
conducted in line with the quantitative sub-problems of the study; the results 
obtained were presented in tables.

Findings

In this section, the findings are presented in accordance with the logic 
of the exploratory sequential mixed-methods design; (i) qualitative findings 
building the conceptual framework and comparative logic of the quantitative 
phase, (ii) connecting the two data sets at the level of qualitative themes–
quantitative variables, and (iii) integrating the findings by interpreting 
them together and transforming them into meta-inferences. The order of 
presentation progresses under headings 3.1–3.6, in direct alignment with the 
sub-problems of the research.
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The Meaning Map of Lesson Design and Planning Skills in the Minds of 
Prospective Teacher Candidates

Table 3. Theme–Category–Code Structure Related to the Meanings Attributed by 
Teacher Candidates to Lesson Design and Planning Skills

Theme Category Codes f

Planning = 
Roadmap

Organizing instruction Establishing lesson flow; time 
management, classroom rhythm 16

Reducing uncertainty Anticipating risks; being prepared, sense 
of control 11

Planning 
= Learning 
design

Student-centeredness student empowerment; interaction design, 
participation structure 18

H-E-D alignment Consistency between objectives, activities, 
and evaluations; measurability. 14

Planning = 
Formality

External expectation document; required for practical training, 
formal accuracy 12

Conflict with reality Time constraints; classroom conditions, 
momentary deviations. 10

According to Table 3, teacher candidates do not perceive lesson design 
and planning skills as a single “technical process”; rather, they understand it 
as a multi-layered pedagogical reasoning field positioned between organizing 
instruction, designing learning, and contextual expectations. The noteworthy 
point here is that the pedagogical meaning of planning cannot be established 
independently of context: The same planning action can generate instructional 
confidence and control in some teacher candidates, while in others, due to 
formal pressures, it can become a “paperwork” experience that limits the 
vitality of teaching.

The narratives concentrated under the theme of “roadmap” show that 
planning serves as a framework that prevents teacher candidates from losing 
direction and provides instructional control by reducing uncertainties. In this 
theme, planning is often positioned as a regulator that reduces the burden of 
“keeping the flow of the lesson in mind.” For example, TC12 sees the plan as 
“an anchor that reminds me what to do next,” while TC04 states that planning 
“reduces surprises and increases confidence.” TC16 associates planning with 
time and flow management, stating, “When I have a plan, I catch the rhythm 
of the class”; TC07 emphasizes the dimension of “anticipating risks and being 
prepared.”

In the “learning design” theme, planning goes beyond the flow of the 
lesson; it is approached as consciously structuring the student’s learning 
process. In this context, the plan presents a structure in which the alignment 
of objectives–activities–assessment (O–A–A) becomes a “coherence control” 
mechanism. While TC27 defines planning as “constructing the student’s 
learning journey,” TC 06 places consistency control at the center, stating that 
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“when achievement–activity–measurement do not match, the plan loses its 
meaning.” TC10 emphasizes that the plan is to “design moments that will 
activate the student,” while TC23 emphasizes that planning means “thinking 
about the evidence of learning from the outset.”

The theme of “formality” reveals the tension between planning and 
reality. For some teacher candidates, the plan can become a formal text 
produced under external expectations rather than a tool that strengthens 
teaching. TC 09 states that they sometimes experience the plan as “something 
to be delivered rather than the lesson itself,” while TC 19 draws attention to 
the conflict between planning and implementation, saying, “It looks good on 
paper, but the children’s rhythm in the classroom disrupts the plan.” TC02 
states, “I write the plan, but when classroom conditions change, it changes 
again,” highlighting the need for contextual adaptation; TC30 notes that 
reducing planning to “formal correctness” can weaken its educational value.

Pedagogical Decision Themes in the Planning Process: Challenges, 
Strategies, and Decision Logic

According to Table 4, the planning process represents much more than 
“preparation” for teacher candidates; it emerges as an integrated instructional 
design process in which decision nodes such as goal setting, activity design, 
evidence generation, and context-based adaptation are managed. The 
distinctive aspect of this decision logic is that teacher candidates try to balance 
two goals simultaneously: (i) instructional consistency (H–E–D alignment) 
and (ii) the variable reality of the classroom (time, environment, learning 
speed, interaction dynamics).

Table 4. Pedagogical Decision Themes that Emerged in the Planning Process of Teacher 
Candidates: Challenges and Strategies

Theme Decision 
area Challenge indicators f Strategies used f

Goal-content 
alignment

Target 
selection

Measurability; level 
determination; 
prerequisite
estimation

17 Goal decomposition; 
sample plan review 15

Activity 
design

Learning 
experience

Active participation; time 
constraints; environmental
limitations

19 alternative activity; 
time buffer 16

Assessment Evidence
generation

Alignment with objectives;
process evaluation 14 Rubric; performance 

task 12

Flexibility Adaptation
class dynamics; learning 
speed
differences

18 Instant adjustment;
minimum target 18
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The most prominent difficulty for teacher candidates in the “goal-content 
alignment” decision area is establishing the goal in a measurable and class-
level appropriate manner. TC03 stated that after writing the learning outcome, 
they asked themselves the question “is it really measurable?” and therefore 
broke down the objectives into sub-objectives. TC18 stated that adjusting the 
level of the objective was difficult, “especially in a heterogeneous class,” while 
TC25 emphasized that the prerequisite estimation directly determined the 
choice of objectives. In terms of strategy, TC13 stated that reviewing sample 
plans was functional in terms of “concretizing the achievement,” while TC01 
stated that breaking down the goal made the rest of the plan more manageable.

In the “activity design” decision area, the tension between the active 
participation goal and time/environment constraints is evident. TC21 
highlighted the alternative activity strategy with the statement, “I plan the 
activity, but if it overruns, I switch to plan B”; TC05 stated that when interaction 
design (especially in language classes) is not established through planning, the 
lesson “slips into lecture mode.” TC29 states that when no time buffer is left, 
the lesson can “fall apart”; TC08 states that they see the plan as a “compass, 
not a script” and change course according to the class dynamics.

When the themes of assessment and flexibility are considered together, 
it becomes clearer that planning is not merely a pre-lesson text for teacher 
candidates, but rather a decision-making system referenced throughout the 
teaching process. When using rubrics, TC15 stated that it “better matched 
the objectives”; TC24 stated that incorporating process assessment into the 
plan “made the student’s learning visible.” TC11 stated that setting minimum 
objectives provided “flexibility in practice”; TC06 stated that instant adaptation 
had become a natural part of planning.

Viewing the Teaching Process Through Planning Discourse: Themes, 
Code Patterns, and Co-occurrence Logic

According to Table 5, the findings show that teacher candidates’ planning 
language responds not only to the question “What will I do?” but also to the 
deeper questions “How does learning happen?” and “What is the teacher’s 
role?” In this context, planning discourse functions as a “set of pedagogical 
indicators” that reveals teacher candidates’ perspectives on the teaching 
process.
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Table 5. Planning Themes Reflecting the View of the Teaching Process: Expanded Code 
Set and Co-occurrence Patterns

Theme Extended codes f Co-occurring code sets 
(example)

Student-centered 
teaching

Question generation; discussion; 
group work; peer feedback; student
choice

20
(question generation ↔ 
discussion), (group work 
↔ peer feedback)

Construction 
of knowledge

From experience to rule; discovery;
learning from mistakes; reflection; 
interpretation

16
(discovery ↔ from 
experience to rule), 
(mistake ↔ feedback)

Teacher role
guidance; feedback; process
monitoring; providing hints; 
collecting evidence of learning

22
(guidance ↔ hint), 
(feedback ↔ process 
monitoring)

Control and order

adherence to guidelines; content 
development; time pressure; 
classroom management; 
establishing
routines

18

(time pressure ↔ content 
delivery), (routine ↔ 
classroom management)

Context 
sensitivity

flexibility; differentiation; 
minimum goals; resource 
adaptation; learning
pace

18
(differentiation ↔ learning 
pace), (minimum goal ↔ 
flexibility)

On the theme of student-centered teaching, TC10 positioned learning as 
an interactive process, stating, “If students don’t generate questions, the lesson 
remains one-sided; I structure the plan accordingly.” TC27 stated that student 
selection and the discussion structure are established through planning; TC05 
emphasized the determinative role of planning on pedagogical orientation by 
stating, “If I don’t plan for interaction, the lesson turns into a lecture.” TC14 
states that they combine group work with peer feedback and therefore see 
planning as a tool for “building a learning community.”

The theme of knowledge construction shows that learning is structured 
through experience and interpretation. TC28 stated that they planned a 
learning sequence progressing from experience to rules, saying, “Let them 
try first, then let’s derive the rules together.” TC20 stated that they viewed 
mistakes as part of learning and incorporated feedback into the plan; TC06 
stated that including reflection activities in the planning deepened learning. 
TC31 emphasized that meaning-focused activities made the “intention” part 
of the plan visible.

The theme of control and order shows that contextual pressures can lead to 
fluctuations in pedagogical orientation. TC17 stated that “topics are sequential; 
I structure the plan like sequencing,” indicating that content delivery and 
time pressure can make planning more control oriented. TC29 stated that 
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the need to establish routines was combined with classroom management, 
while TC09 stated that during periods of increased formal expectations, the 
planning language could shift towards “instructions.” In contrast, the theme 
of context sensitivity shows that teacher candidates developed flexibility and 
differentiation strategies in the face of these pressures. TC08’s description 
of the plan using the “compass” metaphor provides a strong example of the 
coexistence of minimum target and flexibility codes, while TC22 stated that 
they adapted resources by considering the pace of learning and therefore 
viewed planning as a “living” structure.

Level, Distribution, and Item Level Extreme Patterns of Learning–
Teaching Understandings

In this sub-problem, the level and distribution of teacher candidates’ 
learning–teaching understandings (constructivist and traditional) were 
detailed using descriptive statistics; and the extreme patterns with the highest 
and lowest means at the item level of the scale were examined and linked to 
the themes that emerged in the qualitative phase (student-centeredness, 
construction of knowledge, interaction, feedback, perception of formality, etc.). 
The analyses were conducted in the SPSS 25 environment, at a 95% confidence 
level and α=.05 significance level. Reporting quantitative findings at this level 
of detail reinforces the integration logic of the exploratory sequential mixed 
design, which is to “make qualitative themes visible at the quantitative stage 
and capture generalizable patterns” (Aypay, 2011; Chan & Elliott, 2004).

Table 6. Descriptive Statistics and Distribution Indicators Related to Learning–
Teaching Understandings (α=.05)

Variable n X̄ SS Min– 
Max SE

95% CI 
(Lower– 
Upper)

Skewness Flatness

Constructivist
approach 265 4.18 0.46 2.90–

5.00 0.03 4.12–4.23 -0.41 -0.28

Traditional
understanding 265 2.57 0.61 1.30–

4.40 0.04 2.49–2.64 0.36 -0.51

According to Table 6, it is seen that the average scores of teacher candidates 
regarding their constructivist learning–teaching understanding are high 
(X ̄=4.18; SS=0.46) and that the scores are distributed between 2.90 and 5.00. 
The 95% confidence interval ranging from 4.12 to 4.23 indicates that the 
constructivist understanding was adopted in a consistent and homogeneous 
manner across the sample. The skewness (-0.41) and kurtosis (-0.28) values 
indicate that the distribution does not show a significant deviation from 
normal; this suggests that the teacher candidates’ constructivist orientations 
are not concentrated at extreme values but are balanced around high 
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scores. In contrast, the mean scores for the traditional learning-teaching 
understanding were relatively lower (X ̄=2.57; SS=0.61), and the distribution 
occurred in the range of 1.30–4.40. The 95% confidence interval calculated for 
the traditional approach (2.49– 2.64) reveals a stable pattern across the sample 
in this dimension as well. The skewness (0.36) and kurtosis (-0.51) coefficients 
indicate that the traditional approach scores are distributed within acceptable 
limits for parametric analyses. When these findings are evaluated together, 
it can be said that the constructivist orientation is clearly dominant in 
teacher candidates’ learning–teaching understandings, while the traditional 
orientation carries a secondary and limited weight.

Another aspect of the fourth sub-problem of the study is that the scale 
should be interpreted not only in terms of total score averages but also in 
terms of which pedagogical orientations are more strongly embraced and 
which orientations remain relatively weak at the item level.

Table 7. Item-Level Extreme Patterns: Items with the Highest and Lowest Average 
Scores (α=.05)

Sub- 
dimension

Item 
No. Item content X̄ SS Order

Qualitative 
theme/code 
matching

Constructivist M12
I encourage students to 
actively participate in 
class

4.47 0.58 1
Student-

centeredness, 
interaction

Constructivist M7
I give students the 
opportunity to construct 
their own knowledge

4.42 0.61 2 Construction of
knowledge

Traditional M3

I believe that the 
most effective way to 
convey information in
lessons are to do so 
directly

3.01 0.72 1 Transmission- 
focused

Traditional M21

The teacher’s primary 
role in the
classroom is to explain 
information

2.92 0.69 2 Teacher-
centeredness

According to Table 7, the items with the highest average in the 
constructivist sub-dimension emphasize the student’s active participation in 
the learning process, the construction of knowledge through individual and 
social interaction, and collaborative learning experiences. In particular, the 
fact that the item “I encourage students to actively participate in class” has 
the highest average (X ̄=4.47; SS=0.58) shows that teacher candidates position 
learning as a dynamic process in which the student takes an active role, 
rather than a passive reception process. Similarly, the high averages of items 
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emphasizing the structuring of knowledge and student-student interaction 
(X ̄=4.42 and X ̄=4.36) reveal that the themes of “student- centeredness,” 
“construction of knowledge,” and “interaction” identified at the qualitative 
level find a strong quantitative counterpart.

When examining the items with the highest means in the traditional 
sub-dimension, it is seen that statements prioritizing direct knowledge 
transfer and the central role of the teacher received relatively higher scores, 
but these means remained significantly lower compared to constructivist 
items. The fact that the item “I think that directly transferring knowledge in 
lessons is the most effective way” has the highest average among traditional 
items (X ̄=3.01; SS=0.72) suggests that teacher candidates do not completely 
reject transfer-focused approaches; however, they do not see this approach 
as the fundamental axis of teaching processes either. The clustering of items 
emphasizing formality and control at lower averages (X ̄=2.92 and X ̄=2.84) 
shows that the narratives emerging in the qualitative findings about “viewing 
planning as a formal requirement” have a limited quantitative counterpart. 
This situation indicates that, while constructivist understanding is dominant 
in the pedagogical orientations of teacher candidates, it exhibits a hybrid 
structure that can coexist with traditional elements depending on contextual 
and situational factors. 

Differentiation of Learning–Teaching Understandings According to 
Planning Profiles Emerged in the Qualitative Stage

This sub-problem examined whether teacher candidates’ learning–
teaching understandings differed significantly according to the planning 
profiles determined at the qualitative stage. The planning profiles emerging at 
the qualitative stage were coded as three groups of variables in the quantitative 
analysis: (1) Planning=Roadmap-focused profile, (2) Planning=Learning 
design-focused profile, (3) Planning=Formality perception-focused profile. 
Quantitative analyses were conducted at a 95% confidence level and α=.05 
significance level using SPSS 25.
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Table 8. Kolmogorov–Smirnov Normality Test and Variance Homogeneity Check 
(Levene) Results

Variable Group n K–S 
Z p Levene F p Decision 

(α=.05)
Roadmap 96 0.78 .575 Normality 

was achieved; 
variances 
were 
considered 
homogeneous

Constructivist Learning
design 112 0.82 .506 2.61 .075

Formalism 57 0.91 .378

Roadmap 96 0.94 .337 Normality 
was achieved; 
variance 
homogeneity 
was not 
achieved

Traditional Learning
design 112 0.88 .421 4.12 .017

Formalism 57 1.01 .258

According to Table 8, the Kolmogorov–Smirnov test results are not 
significant for either dependent variable (p>.05); therefore, it is assumed that 
the intra-group scores do not deviate significantly from normal distribution. 
The fulfillment of the normality assumption supports the use of the one-
way ANOVA family, which is a parametric approach, in comparing group 
means. However, it is emphasized that normality tests can be sensitive to 
sample size, particularly in large samples where even small deviations can 
appear significant; therefore, it is recommended that the normality decision 
be considered alongside graphical checks and contextual evaluations (Demir, 
2022). 

Homogeneity of variance is one of the fundamental assumptions for the 
valid interpretation of classical ANOVA and is frequently evaluated using 
Levene’s test (Kim & Cribbie, 2017). In Table 8, Levene’s test is not significant for 
construct scores (p=.075); therefore, classical one-way ANOVA was conducted 
for this variable. In contrast, the Levene test is significant for traditional scores 
(p=.017); that is, the variances are not equal. When homogeneity of variance is 
not met, Welch ANOVA, a more robust approach within the ANOVA family 
for heterogeneous variances, is preferred (Kim & Cribbie, 2017).
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Table 9. One-Way ANOVA/Welch ANOVA Results and Post Hoc Comparisons by 
Planning Profiles

Va
ria

bl
e Group means 

(X̄±SS) Global test Statistic sd p Effect

Post hoc 
(pairwise 
comparison 
summary, α=.05)

Co
ns

tru
ct

iv
ist

Roadmap: 
4.05±0.44 •
Learning 
design:
4.26±0.39 •
Formality: 
3.96±0.49

One-way 
ANOVA F=12.84 (2,262) <.001 η²=.09

Tukey HSD: 
Learning design 
> Roadmap 
(p=.003); 
Learning design 
> Formality 
(p<.001); 
Roadmap ≈
Formality 
(p=.214)

Tr
ad

iti
on

al

Roadmap:
2.58±0.57 •
Learning 
Design:
2.41±0.55 •
Formality: 
2.97±0.64

Welch 
ANOVA F=9.11 (2,171.6) <.001 ω²=.07

Games–Howell: 
Formality > 
Learning design 
; Formality 
> Roadmap 
(p=.012); 
Roadmap ≈ 
Learning design 
(p=.168)

The ANOVA findings presented in Table 9 show that teacher candidates’ 
constructivist learning–teaching understandings differ significantly 
according to their planning profiles (F=12.84; p<.001). The effect size (η²=.09) 
indicates that group membership provides an explanation close to the 
medium level in constructivist scores. According to Tukey HSD results, the 
constructivist scores of teacher candidates with the “learning design” profile 
are significantly higher than those with both the “roadmap” and “formality” 
profiles. This pattern suggests that narratives intensifying the codes “student-
centeredness,” “construction of knowledge,” and “feedback” in the qualitative 
phase also find their quantitative counterpart.

In traditional understanding scores, Welch ANOVA was performed due 
to variance heterogeneity determined by the Levene test; the results indicated 
a significant difference between the groups (Welch F=9.11; p<.001). The 
effect size (ω²=.07) shows that planning profiles again carry a significant and 
noteworthy discriminating power in terms of traditional understanding. The 
mean pattern reveals that teacher candidates in the “formality” profile have 
higher traditional scores.

The post hoc test selection was made in a manner appropriate to the study’s 
variable structure (three groups, unbalanced group sizes, and traditionally 
sized heterogeneous variance). When variance homogeneity is ensured in 
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classical ANOVA, Tukey-type comparisons controlling the family error rate 
are shown to be an appropriate option; when group sizes differ, adjustments 
for this can be used.Therefore, Tukey HSD was preferred in the construct size. 
In contrast, since variance homogeneity was not ensured in the traditional 
dimension, the Games–Howell test was preferred, as it is compatible with 
the Welch approach and has been shown to better control the Type I error 
rate under conditions of heterogeneous variance/unequal n (Games & Howell, 
1976).

These findings embody the logic of the exploratory sequential design, 
which is to “construct quantitative findings from qualitative findings”: In the 
qualitative phase, profiles (roadmap– learning design–formality) created based 
on codes and themes related to how teacher candidates experienced planning 
were tested in the quantitative phase with learning–teaching understandings 
that were significantly differentiated. In particular, the positioning of the 
“learning design” profile at the top of the constructivist scores (X ̄=4.26) 
and the marked rise of the “formality” profile in traditional scores (X ̄=2.97) 
show that the pedagogical orientation observed in the qualitative findings is 
confirmed as a generalizable pattern at the quantitative level. Moreover, this 
two-way pattern indicates that planning is not merely a technical preparation; 
it is a “threshold area” that reveals teacher candidates’ pedagogical beliefs and, 
in some circumstances, can reshape these beliefs. Therefore, the differentiation 
presented in sub- problem 3.5 does not leave the mixed methods integration 
of the study at the level of a methodological necessity; it produces a deeper 
explanatory ground that clarifies under which conditions pedagogical 
orientations are strengthened and under which conditions they can shift 
towards a transmission-oriented line through the quantitative counterparts of 
qualitative themes.

Integration of Qualitative and Quantitative Findings: Holistic Structure 
and Meta- Inferences Regarding Pedagogical Orientations

This sub-problem is the “showcase” area that most clearly reveals the 
integration logic of the study. Integration was achieved through a joint 
display approach, where qualitative themes and quantitative findings were 
presented together in the same display; meta-inferences were produced for 
each theme based on (i) qualitative evidence, (ii) quantitative indicators, and 
(iii) integration decisions (supports/extends/separates).
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Table 10. Qualitative–Quantitative Integration Joint Display: Theme–Code Density, 
Quantitative Separation, and Meta-Inferences

Qualitative 
theme / 
dominant 
code cluster

Qualitative 
evidence (example
quote)

Quantitative indicator 
(in parentheses)

In
te

gr
at

io
n 

ou
tc

om
e Meta-inference

Planning = 
Learning 
design (student- 
centeredness; 
H–E–D 
alignment; 
feedback)

TC27: “I am
building the 
student’s learning 
journey.”

Constructivist: 
Learning design profile 
is highest (F=12.84; 
p<.001;
η²=.09)

Su
pp

or
t

Student-centered 
planning language 
appears systematically 
alongside the 
constructivist
approach.

Planning = 
Roadmap (flow; 
time; control)

TC12: “It
reminds me what 
to do next.”

Constructivist: medium-
high; Traditional: low- 
medium

Ex
pa

nd
s

The need for order 
does not produce 
traditionalism on its 
own; when control 
is linked to learning 
design, it can support the
constructivist pattern.

Planning = 
Formality 
(external 
expectations; 
formal 
correctness; 
plan–
reality conflict)

TC09: “Like 
something to be 
delivered.”

Traditional: Formality 
profile is highest 
(Welch F=9.11; p<.001;
ω²=.07)

Su
pp

or
ts

Formal planning 
experience can shift 
teaching to a transfer- 
focused framework.

Context 
sensitivity 
(flexibility; 
differentiation; 
minimum goal)

TC08: “Plan 
compass; I’m 
changing course.”

Constructivist items 
are high (Constructivist 
X̄=4.12)

Su
pp

or
t

Flexibility is not a 
loss of control; it is a 
strategy that nurtures a 
constructivist orientation 
in the form of adaptation 
for learning.

Evidence 
production 
(rubric; process 
assessment; 
performance 
task)

TC15: “The rubric 
better aligns with 
the goal.”

Highly constructivist; 
traditional items are 
rising in some sub- 
patterns

D
ist

in
gu

ish
es

In some teacher 
candidates, 
constructivist planning 
language can be seen 
alongside traditional 
remnants in the 
assessment area.

According to Table 10, the most critical finding regarding integration is 
that teacher candidates’ pedagogical orientations exhibit a context-sensitive 
and dynamic pattern that cannot be reduced to a single category. The 
strong match between the “learning design” theme and the constructivist 
understanding (F=12.84; p<.001; η²=.09) indicates that the qualitative and 
quantitative data sets point to the same pedagogical orientation. This match 
produces a consistent narrative not only at the direction level but also when 
read together with the extreme values at the item level (e.g., Y-18: X ̄=4.58; 
Y-07: X ̄=4.49). In contrast, the significant divergence of the “formality” theme 
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from the traditional understanding (Welch F=9.11; p<.001; ω²=.07) shows how 
planning can transform pedagogical orientation.

The differentiating dimension of integration becomes particularly visible 
through the theme of producing measurement evidence. While qualitative 
data produced discourse oriented towards constructivist practices such as 
rubrics, process assessment, and performance tasks, the relatively higher 
prevalence of traditional items at the quantitative level among some teacher 
candidates indicates the “hybrid” nature of the pedagogical profile. This 
situation reinforces the contribution of the exploratory sequential design: 
quantitative results based solely on averages may render such mixed profiles 
invisible; qualitative narratives alone may be limited in evaluating the 
prevalence and pattern level of these profiles. The joint interpretation of the 
two data sets comprehensively reveals that teacher candidates’ pedagogical 
orientations are distributed among (i) constructivist patterns based on 
learning design, (ii) hybrid patterns shaped by the need for order and control, 
and (iii) more transmission-oriented patterns triggered by formal pressures. 
These meta-inferences answer all of the study’s sub-questions; at the same time, 
they concretize the power of the exploratory sequential mixed methods design 
to “construct from qualitative to quantitative and produce meaning through 
integration” through the findings.

Discussion, Conclusion, And Recommendations

When considered holistically, the findings indicate that teacher 
candidates’ lesson design and planning skills constitute a multidimensional 
pedagogical reasoning domain rather than a merely technical preparation 
process. The integrated qualitative and quantitative findings demonstrate that 
planning is closely intertwined with teacher candidates’ pedagogical beliefs 
and teaching-learning conceptions. Accordingly, lesson planning emerges as 
a key mechanism through which pedagogical orientations become visible, 
negotiated, and enacted.

The qualitative findings revealed that teacher candidates predominantly 
approached lesson planning from a student-centered perspective emphasizing 
interaction, knowledge construction, and pedagogical coherence. These findings 
were strongly supported by the quantitative results, which demonstrated high 
levels of constructivist teaching-learning conceptions. This convergence is 
consistent with studies suggesting that constructivist orientations prioritize 
active participation, meaning making, interaction, and the pedagogical 
design of learning experiences (Aypay, 2011; Darling-Hammond et al., 2020; 
Sevinç & Uyangör, 2025). Likewise, research on teacher competence indicates 
that teachers’ instructional planning practices are closely associated with 
their pedagogical beliefs and professional knowledge structures (König et al., 
2017; Kunter et al., 2013; Kaendler et al., 2015). Therefore, the convergence 
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between qualitative themes and quantitative patterns in the present study 
suggests that lesson planning functions as a pedagogical arena through which 
constructivist orientations are translated into instructional decisions.

The findings are also consistent with classical and contemporary 
conceptions of teacher competence. Medley (1977) conceptualized teacher 
competence as a combination of pre-instructional preparation, instructional 
decision-making, and classroom enactment. Similarly, Selvi (2010) emphasized 
that planning and organizing instruction constitute integral dimensions of 
professional competence. In this respect, lesson planning appears not merely 
as a procedural requirement but as a core indicator of pedagogical competence.

The integrated findings further revealed that teacher candidates’ 
pedagogical orientations displayed a context-sensitive and hybrid structure 
rather than a homogeneous pattern. Although constructivist planning 
discourses predominated, traditional elements persisted, particularly in 
assessment-related decisions. This finding supports the view that pedagogical 
beliefs are dynamic, contextually shaped, and continuously reconstructed 
through professional experiences and practicum opportunities (Borg, 
2015; Zeichner, 2010; Zuber & Altrichter, 2018). Accordingly, pedagogical 
development should be understood not as a linear transition from traditional 
to constructivist orientations, but as a process involving the coexistence and 
negotiation of multiple instructional perspectives.

Overall, the study demonstrates that lesson design and planning skills 
function both as reflections and as formative components of teacher candidates’ 
pedagogical orientations. Teacher candidates who conceptualized planning 
as learning design displayed stronger constructivist conceptions, whereas 
those emphasizing formality tended to adopt more transmission-oriented 
perspectives. These findings suggest that planning should be conceptualized not 
as a technical or bureaucratic task, but as a central component of pedagogical 
reasoning within teacher education. From a higher education perspective, these 
findings underscore the importance of redesigning undergraduate teacher 
education curricula to support the development of pedagogical reasoning 
through integrated and practice-oriented planning experiences.

In line with these findings, teacher education programs should approach 
planning instruction through a more holistic and experience-based 
perspective. Planning activities should move beyond formal templates and  
incorporate learning design, interaction design, and assessment evidence. 
Providing practicum environments in which teacher candidates systematically 
engage in iterative cycles of planning, enactment, reflection, and revision may 
foster more coherent pedagogical orientations. In addition, opportunities 
for peer feedback and faculty-supported reflection may strengthen the 
instructional value of planning experiences.
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The present study also contributes methodologically to the mixed methods 
literature in teacher education. Previous reviews have shown that exploratory 
sequential designs, particularly those in which qualitative findings explicitly 
structure subsequent quantitative phases, remain relatively underutilized 
in educational research (Özdemir et al., 2021). By integrating qualitative 
insights and quantitative evidence, the study provides a more comprehensive 
explanation of how pedagogical orientations are articulated through lesson 
design and planning processes. These findings are also consistent with 
international evidence emphasizing strong relationships between teachers’ 
professional competencies and instructional practices (Wang et al., 2023).

The findings suggest several implications for teacher education. First, 
planning instruction should move beyond formal templates and emphasize 
pedagogical reasoning, interaction design, and assessment for learning. 
Second, practicum experiences should provide opportunities for teacher 
candidates to engage in iterative cycles of planning, enactment, reflection, and 
revision. Finally, future research should employ longitudinal and observation-
based mixed methods designs to examine how pedagogical orientations evolve 
over time and how they are reflected in actual classroom practices. Beyond its 
implications for teacher education, the study contributes to higher education 
research by demonstrating how pedagogical reasoning develops through 
undergraduate professional preparation and by highlighting lesson planning 
as a key indicator of instructional quality in higher education contexts.
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INTRODUCTION 

Recent global data indicate that more than 5.5 billion people actively use 
the Internet, and smartphones now dominate mobile device usage worldwide. 
This level of digital connectivity has not only transformed everyday 
communication but has also significantly expanded access to educational 
opportunities. In parallel with these developments, digital technologies have 
become an integral part of contemporary education systems, shaping both 
learning processes and learner profiles (Ünver, 2024). Within this evolving 
landscape, artificial intelligence (AI) has increasingly been integrated into 
mobile applications designed for language learning.

In foreign language education, AI-supported applications provide 
learners with opportunities for individualized practice, real-time feedback, 
and flexible access beyond the limits of traditional classrooms. The integration 
of AI into education is a rapidly expanding field, offering potential benefits 
such as improved learning outcomes, personalized instruction, and increased 
learner engagement (Adıgüzel et al., 2023). Rather than serving merely as tools 
for information delivery, AI systems now enable more adaptive and responsive 
learning environments that adjust to learners’ pace, level, and needs (Çangal 
et al., 2025). Recent studies further highlight that such environments support 
more flexible, learner-centered, and data-driven instructional processes 
(Ünver, 2024). Despite these promising developments, the extent to which 
these technologies contribute to speaking and pronunciation skills remains 
underexplored, particularly in the context of teaching Turkish as a foreign 
language.

In language learning environments, artificial intelligence is primarily 
implemented through technologies such as machine learning and natural 
language processing (NLP). These systems enable applications to analyze learner 
input, generate adaptive feedback, and simulate interactive communication. 
Advances in multilayer neural networks have led to significant progress in 
areas such as speech recognition and language processing (Goodfellow et 
al., 2016). NLP, in particular, allows computers to understand, interpret, and 
generate human language (Jurafsky and Martin, 2009; 2021; Nadkarni et al., 
2011), making it a core component of AI-supported language learning tools. 
Recent developments also indicate that AI systems are increasingly capable 
of producing context-sensitive responses and supporting interaction patterns 
that resemble real-life communication (Önem, 2025). Through speech 
recognition and pronunciation modeling, learners can receive immediate 
feedback and engage more actively in speaking practice.

Artificial intelligence-supported applications have reduced traditional 
barriers such as time, access, and geographical limitations while enabling 
personalized and flexible learning environments. These systems provide 
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immediate feedback and adaptive learning pathways, which support the 
development of communicative competence and learner motivation.

Developing speaking proficiency in a foreign language involves not only 
grammatical accuracy but also the appropriate use of phonological features in 
context. Elements such as stress, intonation, and articulation directly influence 
intelligibility and fluency (Celce-Murcia et al., 2010). Within communicative 
approaches, meaningful language use is emphasized, and pronunciation 
plays a key role in successful interaction. AI-based tools aim to support these 
skills through adaptive systems grounded in machine learning and NLP. As 
noted by Godwin-Jones (2018), such technologies allow learners to practice 
speaking at their own pace while receiving continuous feedback. However, 
questions remain regarding how effectively these tools can support real-life 
communicative competence (Ünver, S. 2024; Öztürk Demir and Çetin, 2025).

Existing research has examined the use of artificial intelligence in 
Turkish language learning from various perspectives, including teacher 
perceptions, AI-generated texts, and the development of pronunciation and 
communication skills (Banaz, 2024; Çangal et al., 2025; Kara, 2021; Karagöl, 
2025; Katı, 2024; Köçeri, 2025; Liakin et al., 2017). In addition, a growing body 
of literature focuses on widely used AI-supported language learning tools such 
as Duolingo, Busuu, and Mondly (Aslan and Durmuş, 2023; Azzahra et al., 
2024; Dizon, 2020; Kose and Aydın, 2019; Kukulska-Hulme, 2020; Munday, 
2016). However, these studies typically examine individual applications or 
specific language skills in isolation. Comparative research that evaluates 
multiple AI-based tools within the specific context of teaching Turkish as a 
foreign language remains limited.

Methodological Framework

This chapter adopts a qualitative multiple case study approach to explore 
the pedagogical potential of AI-supported language learning tools in teaching 
Turkish as a foreign language. A case study approach enables an in-depth 
exploration of a phenomenon within its real-life context (Merriam, 2013). 
In this research, the cases are defined as applications that offer Turkish as a 
foreign language and include AI-supported speaking features.

The study is guided by the following research questions:

Which AI-supported features of these applications contribute to the 
development of speaking and pronunciation skills in Turkish as a foreign 
language?

How do these applications provide feedback, authenticity, and prosodic 
support (stress and intonation) to learners?

To what extent do these tools support learner autonomy and alignment 
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with the Common European Framework of Reference for Languages (CEFR, 
2021)?

To address these questions, the researcher used the applications by 
assuming the role of a learner of Turkish as a foreign language. Turkish 
was selected as the target language, and the applications were installed on a 
smartphone for direct use. Although learning Turkish through Turkish was 
initially preferred, this option was not available in Duolingo and Mondly; 
therefore, Turkish was learned through English in these applications. The 
applications were first explored in terms of general language skills and then 
examined in detail with a specific focus on speaking.

The applications were used over a four-week period. During this time, 
the researcher engaged in daily practice sessions lasting approximately 20–
30 minutes and kept detailed observation notes. The analysis focused on the 
types of speaking activities introduced from the initial levels, the accuracy 
and naturalness of pronunciation, and the nature of the feedback provided in 
response to spoken input.

In addition to direct interaction with the applications, their official 
websites were also examined. Information regarding their development, stated 
objectives, user statistics, supported languages, and mission statements was 
collected to provide contextual background. Furthermore, the applications 
were evaluated in terms of their alignment with the Common European 
Framework of Reference for Languages (CEFR, 2021).

To ensure a systematic analysis, a coding framework was developed. The 
framework included four main categories: pronunciation modeling, AI-driven 
feedback mechanisms, communicative authenticity, and learner autonomy 
with CEFR alignment. These categories were initially derived from CEFR 
(2021) descriptors and relevant literature on AI-supported language learning, 
and later refined through repeated engagement with the data. Subcategories 
included feedback type, prosodic support, contextualization of speaking 
tasks, repetition patterns, and interaction features.

The analysis was conducted in several stages. First, the observation 
notes collected during the four-week period were reviewed multiple times 
to develop a comprehensive understanding of the data. In the next stage, 
recurring patterns related to pronunciation modeling, feedback structures, 
communicative context, and learner autonomy were identified through open 
coding. These initial codes were then organized into broader categories in line 
with CEFR (2021) descriptors and pronunciation teaching literature. Finally, 
the three applications were compared across categories to identify similarities 
and differences. This approach allowed the findings to emerge both from 
theoretical foundations and from the data obtained through systematic use 
of the applications.
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Table 1: Coding framework with sample observations

Main Category Subcodes Example Observation
Pronunciation 
Modeling

Type of voice (AI 
/ professional), 
speed options, 
sentence-level 
pronunciation, 
stress and 
intonation

Duolingo provides both slow and normal speed options; 
however, most pronunciations are machine-generated 
and may not fully reflect natural stress and intonation 
in longer sentences. Busuu generally uses professional 
voice recordings, although speed control is not available. 
Mondly combines professional recordings with AI-
supported speech recognition and claims to evaluate 
stress and intonation.

Feedback 
Mechanisms

Speech 
recognition, 
corrective 
feedback, 
repetition of 
errors, visual 
error indication

Duolingo highlights incorrect responses in red and 
repeats them at the end of the unit. Mondly evaluates 
user speech through speech recognition, although 
occasional misinterpretations occur. Busuu offers 
corrective feedback and also allows native speakers 
in the community section to review spoken or written 
responses.

Communicative 
Context

Daily-life 
topics, dialogue 
tasks, picture 
description, 
interaction 
opportunities

Busuu includes picture description and read-aloud 
activities and enables communication with native 
Turkish speakers. Mondly provides scenario-based 
dialogues and simulated conversations. Duolingo 
presents daily-life expressions but mainly through 
structured drills rather than extended interaction.

Learner 
Autonomy 
and CEFR 
Alignment

Level 
progression, 
CEFR-based 
structure, 
checkpoints, 
daily goals, 
progress tracking

Busuu explicitly follows CEFR levels (A1–B2) and 
provides checkpoint assessments. Duolingo includes 
gamified progress tracking but is not fully CEFR-aligned 
for Turkish. Mondly offers structured daily lessons and 
personalized progression, although CEFR alignment is 
not clearly stated.

To enhance the credibility of the findings, expert validation was employed. 
Three experts—one professor in Turkish education, one associate professor in 
Turkish education, and one expert announcer in communication—reviewed 
the coding framework and interpretations. Their feedback contributed to 
ensuring both linguistic accuracy and pedagogical relevance.

In addition, the reliability of the analysis was supported through inter-
coder agreement. The coding framework and selected observation notes were 
independently reviewed by a second researcher with expertise in Turkish 
language education. The level of agreement was calculated using the Miles 
and Huberman (1994) formula and was found to be 87%. Any discrepancies 
were discussed and resolved through consensus. This process strengthened 
the consistency and trustworthiness of the analysis.

Data triangulation was also achieved by combining multiple data sources, 
including application use, document analysis, and expert review.

Finally, a cross-case comparison was conducted to identify recurring 
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patterns, key differences, and pedagogical implications across the three 
applications. The findings were then interpreted in relation to existing 
literature, and practical suggestions were developed regarding the use of AI-
supported tools for improving speaking skills in teaching Turkish as a foreign 
language.

3. AI-Supported Applications in Teaching Turkish

This section presents the findings of the study, focusing on how AI-
supported applications—Duolingo, Busuu, and Mondly—contribute to the 
development of speaking skills in teaching Turkish as a foreign language. The 
results are discussed separately for each application and organized around 
four main dimensions: pronunciation modeling, feedback mechanisms, 
communicative authenticity, and learner autonomy in relation to CEFR 
alignment.

3.1. Duolingo

Pronunciation modeling

Duolingo delivers Turkish through an interface that operates in the 
learner’s native language. In speaking activities, prompts are presented in 
Turkish and can be played at both normal and reduced speeds. However, these 
pronunciations are generated through machine-based voice synthesis. While 
this system provides generally acceptable output at the level of individual or 
simple words, its limitations become more apparent in longer and structurally 
complex sentences. In such cases, the natural flow of stress and intonation 
may weaken, especially at more advanced levels.

In the “write what you hear” activities, learners are offered two listening 
options, represented by a turtle icon for slower playback and a standard-speed 
option. Each correct response is also played aloud, further reinforcing auditory 
exposure. Additionally, brief instructional tips on language structures, 
pronunciation, and supportive expressions accompany selected units.

Feedback mechanisms

Incorrect responses are visually highlighted in red, and items answered 
incorrectly are reintroduced at the end of the unit to reinforce learning. When 
a learner approaches the final allowable error, a visual warning appears in 
the form of a speech bubble stating, “Watch out! You can only make 1 more 
mistake!”, accompanied by the Duolingo mascot. This feature functions 
primarily as a motivational alert rather than linguistic feedback.

Duolingo incorporates a spaced repetition engine that adjusts difficulty 
based on user performance and identifies items requiring further practice. The 
“I can’t listen now” option allows learners to temporarily pause listening-based 
tasks for 15 minutes, enabling progression to other activities when necessary. 
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Gamified elements such as daily streaks and challenge-based progression 
encourage regular engagement and support habit formation through instant 
feedback and animated responses.

Communicative authenticity

Duolingo provides short, level-based exercises organized within thematic 
units. Different characters present questions using varied voice types, which 
introduces some diversity in auditory input. These characters reflect different 
personalities and stylistic traits, contributing to engagement.

According to Duolingo (2025), the platform integrates both commonly 
used expressions and unexpected phrases to enhance memorability and sustain 
learner interest. The content is structured around real-life themes aligned 
with everyday communication. Tasks are diversified to measure listening, 
speaking, comprehension, and writing skills. In particular, the “write what 
you hear” activity integrates listening and writing by requiring learners to 
transcribe spoken sentences. Unit-level assessments include items addressing 
multiple skills and language structures covered within each section.

Learner autonomy and CEFR alignment 

Although Duolingo follows a level-based progression system, its alignment 
with the Common European Framework of Reference for Languages (CEFR, 
2021) is not explicitly defined for Turkish. Learners can progress through 
sections and units, with options such as “fast forward” allowing advancement 
based on performance. However, the activities primarily support controlled 
and repetitive spoken production, corresponding largely to lower CEFR levels 
(A1–A2), rather than promoting spontaneous interaction.

3.2. Busuu

Pronunciation modeling

In Busuu, all prompts are voiced, and users can replay both questions 
and correct responses. When an incorrect answer is given, the correct form 
appears on the screen and can be listened to again. However, the recordings 
are often relatively fast, and there is no option to adjust playback speed. In 
addition, while many recordings are clear, the overall audio quality does not 
always resemble professionally produced studio material.

Busuu allows users to select Turkish as the interface language, enabling 
learners to navigate the application in Turkish itself. Beyond the mobile 
application, Busuu (2025) also provides additional speaking-oriented tasks on 
its website. As stated by the platform, users can record their voices within 
dialog-based activities and replay these recordings multiple times in order to 
evaluate their own pronunciation.
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Speaking practice is integrated into each lesson. The content progresses 
in a level-based and topic-based sequence, presenting vocabulary and 
grammatical structures from simple to more complex forms. Exercises are 
structured around real-life situations that learners of Turkish as a foreign 
language are likely to encounter, encouraging contextual use rather than 
isolated form practice.

Feedback mechanisms

One of Busuu’s most distinctive features is its combination of AI-based and 
community-based feedback. Users’ responses—both written and spoken—
can be reviewed not only by the system but also by native speakers within the 
platform. This dual-layered feedback structure adds a social dimension to the 
learning process and supports communicative development.

Instead of immediately presenting the correct answer, the system often 
prompts users to “review your answer,” encouraging self-correction. Learners 
can track their progress through a personalized profile, where feedback is 
organized under categories such as progress, exercises, and corrections. This 
structure supports individualized learning and makes development more 
visible over time.

Communicative authenticity

Within the “Community” section, particularly under the “Explore” 
heading, users encounter tasks such as “give your answer in Turkish,” “describe 
a picture,” and “read aloud.” The “give your answer in Turkish” task requires 
either written or spoken responses. In the “describe a picture” activity, 
learners select one of four images and are prompted with the instruction 
“Describe what you see in the Busuu photo of the week!” Responses may be 
submitted in written or spoken form. However, the system does not always 
accept responses that list only isolated elements from the image, suggesting 
an expectation of more contextualized production.

Under the “read aloud” activity, users are presented with three nursery 
rhymes and are asked to select and read one by pressing and holding the speak 
button. Additionally, the “friends” sub-section enables users to connect with 
suggested native Turkish speakers and engage in regular interaction. The 
platform promotes this feature with the statement, “Your new friends will be 
your best teachers,” emphasizing direct communication with native speakers 
as a learning strategy.

Busuu follows a thematic and spiral progression model. Lessons are 
organized around practical topics and are designed, according to Busuu (2025), 
by experts and linguists to support structured and fluent communication. 
Each lesson integrates vocabulary, grammar structures, and application-
based exercises. Previously learned content is revisited in subsequent lessons, 
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reinforcing retention through repetition. The thematic organization prioritizes 
everyday communicative situations aligned with learners’ proficiency levels. 
The platform also includes cultural materials such as films, music, and 
simplified literary texts (e.g., “The Story of Troy,” “Anatolian Folk Tales,” and 
“Distant”), further expanding contextual exposure.

Learner autonomy and CEFR alignment

Busuu explicitly aligns its lessons with the Common European Framework 
of Reference for Languages (CEFR, 2021), structuring its content across 
proficiency levels from A1 to B2. Under the “Learn” section, exercises are 
organized according to CEFR levels, and learners can monitor their progress 
through visible indicators. For example, at the A1 level, the content is divided 
into multiple chapters, each consisting of several lessons.

At the end of each chapter, a “checkpoint” assessment evaluates learners’ 
readiness to proceed. While advancement requires achieving a certain 
success threshold, progression to a new level is not based solely on final test 
performance. The platform follows a structured progression model in which 
tasks move from simple to more complex forms.

In addition, each lesson includes multiple activities that require learners 
to meet a minimum performance score. While many structures are introduced 
inductively, certain elements—such as pronouns—are occasionally presented 
explicitly. A visible “learning line” supports regular study habits, and AI-
supported analytics adapt content based on user performance, enabling a 
personalized learning pathway.

Importantly, the inclusion of communicative tasks—such as picture 
description and open-ended responses—reflects CEFR descriptors related to 
spoken production and interaction. These tasks support learners in producing 
simple connected speech and engaging in basic interaction, particularly at A1 
and A2 levels.

3.3. Mondly

Pronunciation modeling 

The application incorporates a speech recognition system designed to 
analyze user speech and evaluate features beyond the word level, including 
stress, intonation, and accent variation. Through this system, Mondly 
attempts to provide a more comprehensive pronunciation training experience 
compared to other applications.

Vocalizations are presented with two speed options, allowing learners 
to adjust playback according to their needs. Instructional explanations are 
provided in the learner’s native language, while Turkish sentences within the 
lessons are voiced by professional speakers. According to Mondly (2025), the 
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platform collaborates with professional native speakers to ensure accurate 
pronunciation and natural accent modeling. At the same time, user responses 
are processed and replayed using AI-generated voice tools. When learners do 
not respond within the allocated time, the first two words of the sentence are 
voiced as a prompt.

Within both lessons and vocabulary sections, word pronunciations are 
repeated in both the learner’s native language and Turkish. However, since 
certain pronunciations rely on machine-generated voice output, occasional 
inaccuracies in prosodic realization may occur.

Feedback mechanisms 

Mondly utilizes speech recognition technology to analyze user responses 
and provide corrective feedback. When inaccuracies occur, feedback is 
delivered through a combination of voice and visual prompts. However, 
occasional misinterpretations of user input reveal the current limitations of 
automated speech recognition systems.

If a learner does not respond within the expected time frame, the 
system provides a partial hint by voicing the initial words of the sentence. In 
addition, Mondly promotes sustained engagement through a daily tracking 
system, where tasks are organized under vocabulary, lesson, and conversation 
categories, encouraging regular and structured practice.

Communicative authenticity 

Mondly provides an interactive learning environment that incorporates 
augmented reality features and AI-supported chatbots. Lessons follow a level-
based progression, moving from simple to more complex tasks, and are largely 
built around everyday communicative situations. In this sense, the application 
supports functional language use rather than isolated form-focused practice.

Spaced repetition mechanisms are used to reinforce retention and 
support long-term learning. According to Mondly (2025), the platform adopts 
a dialogic structure and integrates speech recognition and augmented reality 
to enhance speaking practice. These features, particularly chatbot interactions 
and augmented reality scenarios, aim to simulate real-life communication. 
However, the extent to which these simulations fully reflect authentic 
interaction remains open to question.

Learner autonomy and CEFR alignment 

Although Mondly supports learning through the user’s native language, 
Turkish is not available as an interface language. When Turkish is learned via 
English, tasks typically present English prompts alongside Turkish audio output. 
In some activities, learners are asked to reconstruct Turkish words from scrambled 
letters, occasionally including punctuation marks within these forms.
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The platform also promotes learner autonomy through its daily tracking 
system, where structured assignments encourage consistent engagement. 
However, despite offering interactive speaking activities and a clear 
progression structure, Mondly does not explicitly align its content with CEFR 
levels. While certain tasks appear to support basic spoken interaction, the 
absence of a clearly defined CEFR framework makes it difficult to evaluate 
how systematically communicative competence develops across proficiency 
levels.

The three applications—Duolingo, Busuu, and Mondly—demonstrate 
distinct strengths and limitations in supporting speaking skills. Their key 
features are summarized comparatively in Table 2.

Table 2: Features of Duolingo, Busuu, and Mondly tools in terms of speaking skills

Application Type of 
Voice

Use of 
Artificial 
Voice

Professional 
Voice

Suitability for 
Pronunciation 
Training

CEFR Alignment

Duolingo Artificial 
(Text-to-
Speech)

Yes No Limited (AI-based 
voice synthesis)

Not explicitly 
aligned (A1–A2 
level tendencies)

Busuu Artificial + 
Natural + 
Professional

No Yes High (Native 
speaker voice + 
AI-based voice 
synthesis)

Explicit 
alignment 
(A1–B2)

Mondly Artificial + 
Natural + 
Professional

No Yes High (Native 
speaker voice + 
AI-based voice 
synthesis)

Not clearly 
specified

A comparative analysis of the three applications indicates that Busuu 
and Mondly offer a stronger integration of professional voice recordings 
and interactive speaking opportunities. Mondly, in particular, stands out 
with its use of augmented reality and advanced speech recognition features, 
which aim to simulate real-life communication. In contrast, Duolingo relies 
predominantly on text-to-speech systems, which may limit the natural 
modeling of prosodic features such as stress and intonation. These differences 
play a significant role in shaping the overall effectiveness of pronunciation 
training across the platforms.

RESULTS AND DISCUSSION

All three applications incorporate competitive structures and 
motivational design elements that encourage users to engage regularly with 
the learning process. Features such as daily tasks, streak maintenance, and 
progress tracking create a sense of continuity and challenge. To sustain 
engagement, these platforms rely on attention-grabbing themes, humorous 
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or unexpected sentences, mascots, varied voice tones, and animated feedback. 
Expressions such as “well done,” “you are great,” and “if you are a robot with 
0 errors, let us know” function not only as feedback but also as affective 
engagement strategies that enhance motivation. Such gamified environments 
have been shown to support sustained participation in digital learning 
contexts (Öztürk Demir and Çetin, 2025). From a CEFR perspective, these 
structures facilitate repeated exposure and practice, which are particularly 
important for developing basic spoken interaction skills at A1 and A2 levels, 
where frequency and continuity play a central role in language acquisition 
(CEFR, 2021).

Karimova et al. (2025) emphasize the importance of intuitive and human-
centered design in educational technologies. The findings of this study suggest 
that all three applications reflect this principle to varying degrees, with 
Duolingo standing out for its emotional engagement. Daily reminders and 
reward systems contribute to continuity, while notifications—such as “Have 
you forgotten me?” or “The day is almost over”—introduce a personalized 
and affective dimension to the learning experience. The mascot displayed 
on the main screen further reinforces this dynamic by creating a playful 
and emotionally engaging interface. Beyond cognitive input, these features 
contribute to the affective dimension of learning, which plays a key role in 
sustaining motivation (Ünver, 2024). This aligns with the CEFR’s emphasis 
on learner autonomy and willingness to communicate, both of which are 
essential for progressing toward more spontaneous language use.

Despite these strengths, the development of speaking skills would benefit 
from more advanced voice analysis systems. Current technologies tend 
to evaluate speech primarily at the word or sentence level and often fail to 
capture contextual prosodic features. For example, platforms such as Meta’s 
BlenderBot integrate more human-like interaction patterns (Jeon et al., 
2023), pointing toward the future direction of conversational AI. Similarly, 
Sun (2023) highlights the positive impact of peer correction in AI-supported 
speaking tasks, while Ünver (2024) recommends integrating structured peer 
feedback mechanisms into such environments. Among the applications 
examined, Busuu partially addresses this need through its community-based 
feedback system. Nevertheless, existing AI systems still struggle to replicate 
authentic human interaction and to fully reflect the complexity of spoken 
language (Önem, 2025). This limitation becomes particularly critical at higher 
CEFR levels (B1 and above), where learners are expected not only to produce 
accurate language but also to manage discourse, use appropriate intonation, 
and respond flexibly in interaction.

Findings from previous studies are largely consistent with the results 
of this research. Azzahra et al. (2024) report that AI tools such as Duolingo 
and ELSA Speak improve speaking and listening skills, while earlier studies 
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similarly describe Duolingo as accessible and effective in supporting language 
learning (Ahmed, 2016; Munday, 2015, 2017). These platforms are often 
characterized by their visually engaging and gamified structures, which help 
reduce boredom and sustain attention. Gedik Bal (2024) also emphasizes 
that gamification increases learners’ concentration and motivation. Such 
engagement is particularly significant at early CEFR levels, where frequent 
exposure and repetition are essential for developing basic lexical and 
phonological control.

Access to the internet remains a fundamental requirement for the 
effective use of these tools. When connectivity is available, users generally 
report high levels of accessibility (Yaseen and Alnakeeb, 2023). However, 
certain structural limitations—such as restricted features, waiting periods 
after errors, storage constraints, and the presence of paid content—may 
negatively affect the user experience. The findings of this study confirm these 
concerns. In addition, some advanced features available in other languages 
are not yet fully accessible for Turkish, pointing to an uneven distribution 
of technological development. This imbalance reflects broader issues in the 
literature related to unequal access and language-specific limitations in AI-
supported systems (Ünver, 2024) and may limit learners’ ability to progress 
systematically across CEFR levels.

Chan (2022) and Çangal et al. (2025) note that AI-supported tools 
positively influence language development, with reading and writing 
reportedly benefiting most, followed by listening and speaking. As AI 
technologies become more fully adapted to the structural and phonological 
characteristics of Turkish, speaking practice and instant feedback mechanisms 
are likely to become more refined and effective. Nevertheless, further research 
is required to examine how AI tools can be optimized for less commonly 
taught languages such as Turkish (Ünver, 2024). In this context, aligning AI-
supported tools more explicitly with CEFR descriptors could contribute to 
more balanced development across language skills, particularly in speaking 
and interaction.

Previous research highlights the importance of listening and speaking 
in language acquisition (Ghoneim and Elsayed, 2021). In this regard, AI-
supported tools such as Duolingo, Busuu, and Mondly function as facilitating 
environments for pronunciation and communicative practice. Hoang (2025) 
further demonstrates that AI-supported learning environments can enhance 
positive emotions while reducing language anxiety, thereby indirectly 
contributing to oral performance. In addition, AI-supported interaction  
environments may help learners overcome affective barriers by providing low-
anxiety, self-paced practice opportunities (Öztürk Demir and Çetin, 2025). 
This is consistent with CEFR’s action-oriented approach, which emphasizes 
meaningful communication and learner participation in real-life tasks.
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In line with these findings, the three applications demonstrate distinct 
strengths and limitations in supporting speaking skills. Duolingo primarily 
relies on implicit learning rather than direct grammatical explanation and 
offers structured speaking-oriented exercises based on repetition and controlled 
production. While these features support engagement and practice, the 
extensive reliance on AI-generated voice synthesis limits the natural modeling 
of stress and intonation, particularly in longer and more complex utterances. 
Furthermore, certain advanced features available in other languages, such as 
interactive dialogue systems, are not yet accessible for Turkish learners.

In Busuu, pronunciations are generally delivered by professional speakers, 
which enhances auditory modeling. However, certain activity design choices may 
lead to problematic outcomes, including occasional pronunciation inaccuracies 
and sociolinguistic inconsistencies. Despite these limitations, the opportunity 
to receive feedback from native Turkish speakers within the community section 
stands out as a significant strength, as it supports authentic interaction and 
communicative competence. In this respect, Busuu demonstrates closer alignment 
with CEFR descriptors, particularly in spoken interaction and production.

Mondly differentiates itself through its integration of augmented reality 
and chatbot technologies. While these features create a dynamic and interactive 
environment and contribute positively to speaking practice, occasional 
inaccuracies in AI-generated vocalizations may affect pronunciation modeling. 
In addition, the lack of clear CEFR alignment makes it difficult to assess how 
systematically communicative competence develops across proficiency levels.

Across all three applications, activities such as dialogue completion, 
listening tasks, and repetition-based exercises are commonly used to reinforce 
speaking skills. The reintroduction of incorrect responses at later stages 
supports error awareness and review. In particular, Busuu’s real interaction 
opportunities and Mondly’s augmented reality simulations offer notable 
advantages for promoting active language use. However, the findings suggest 
that these tools function more effectively as supplementary resources rather 
than as standalone solutions for developing full communicative competence.

In line with the CEFR’s action-oriented approach, effective speaking 
development requires not only repetition and feedback but also opportunities 
for meaningful interaction, negotiation of meaning, and context-sensitive 
language use. Therefore, while AI-supported tools provide accessible and 
flexible learning environments, their pedagogical effectiveness depends on how 
well they are integrated into broader instructional frameworks. The findings 
suggest that the future of teaching Turkish as a foreign language lies not in 
replacing traditional instruction with AI, but in strategically combining AI-
supported tools with pedagogically grounded, interaction-oriented approaches 
that promote communicative competence across proficiency levels.
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◆ The intertwined unity of literature and language, along with culture, 
is undeniable. However, when it comes to education, it cannot be said that 
language and literature have always been together in perfect harmony. 
Literary texts have often been seen as written sources consulted to teach 
grammar rules, but approaches that prioritize oral communication have 
occasionally excluded literature from their curricula. In the 19th century, 
literary texts were important actors in foreign language teaching with the 
Grammar-Translation Method (GTM), and as long as the method in question 
maintained its popularity, literary texts remained among the most important 
and indispensable materials of language classrooms. However, when the 
teaching of speaking skills came to the fore with the Direct Method and the 
Audio-Lingual Method in the 1950s, the partnership and roles of literary texts 
in language classrooms with the GTM came to an end (Arbona & Raffi, 2015; 
Pardede, 2011).

However, in the 1970s, experts working in the field of language realized 
that “method” alone was not sufficient to teach any language (Richards & 
Rodgers, 2014). This is because every proficient foreign language user did 
not develop this proficiency by adhering to a single method or technique. 
Thereupon, many studies at the academic and political levels began to 
be carried out in order to identify the missing or failing aspects of foreign 
language teaching.

The greatest development in the regaining of importance of using literary 
texts in foreign language teaching and the change of its role in language teaching 
occurred with the emergence of the communicative approach in the 1980s. 
According to the Communicative Approach, which replaced the Grammar-
Translation Method that used literature mostly to increase the knowledge and 
culture of students by having them read classical works, reading literary texts 
could not be an end point reached in foreign language learning, but on the 
contrary, literature could be a tool and a resource in language learning (Hall, 
2005). “With the communicative method adopting textuality—a necessity of 
communication—as a core principle in both textbooks and supplementary 
materials, a new era has begun for the use of literary texts alongside other text 
types in foreign language teaching” (Ünal, 2005, p. 204). Thus, the literature-
language relationship, starting from Ancient Greece and continuing to the 
present day, was gaining a completely different dimension.

Approaches to Literature in Language Teaching

When the literature is examined, we see that there are roughly two 
approaches to the use of literature in language teaching. The first of these is 
the traditional approach (Zhou & Niu, 2015). In the traditional approach, the 
primary goal in foreign language teaching is literature itself. In this approach, 
the aim of learning a foreign language by using literary texts and understanding 
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the texts used as tools in the language learned occurs simultaneously. In this 
approach, which is grammar and vocabulary-oriented, while writing and 
reading are important skills, other skills and aspects of language have often 
been neglected. While this approach, which mostly considers academic goals, 
has no place in today’s language teaching, its traces still show themselves in 
classroom practices. The use of literary texts in language teaching has been 
interpreted in quite different ways in the past century. Along with the GTM, 
literary texts, which once found a very respectable place for themselves in the 
traditional approach as they represented good examples of language, found 
themselves pushed aside in the years when structuralism was dominant. 
Because in a period when words and structures gained importance, literature, 
which was seen as an old method, was not accepted (Duff & Maley, 2007). 
In fact, literary texts were sometimes accepted as the most advanced level in 
foreign language teaching and were seen as a “luxury” and neglected, thinking 
that they had no connection with daily life (Collie & Slater, 1987).

The second approach, which brings a different perspective to the use 
of literature in language teaching, is the communicative approach that 
emphasizes the communication dimension of language (Zhou & Niu, 2015). 
In the communicative approach, which emphasizes the importance of using 
authentic materials and activities in classrooms so that students can learn and 
use language for communication purposes (Daskalovska & Dimova, 2012), 
literary texts are evaluated as discourse and are used mostly for sociocultural 
purposes along with other texts (Duff & Maley, 2007; Hall, 2005).

As a result, texts whose artistic value was at the forefront for a very 
long time have continued to maintain their importance in foreign language 
teaching due to their authenticity and linguistic richness, experiencing a 
slight shift in axis as they approach the present day.

Advantages and Disadvantages of Teaching with Literary Texts

Although the first things that come to mind when the use of literary texts 
in language teaching is mentioned are reading and writing skills, literature 
is actually a material with qualities that can be used in the four basic skills 
of language such as listening-speaking-reading-writing and in language 
areas such as grammar, vocabulary, and pronunciation (Hişmanoğlu, 2005). 
According to Duff and Maley (2007), there are three main reasons for using 
literary texts, which have such a wide scope, in foreign language teaching. 
The first of these are linguistic reasons. Because literary texts, thanks to 
their rich content, have examples that will appeal to every learner and level. 
Linguistically rich sentence, language, and form examples are features that 
are sufficient to make literary texts valuable in themselves. The second reason 
is methodological. For literary texts are open to interpretation by nature. If 
dozens of people read the same book, dozens of different interpretations can 
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be made, because a complete consensus can rarely be reached about a work or 
text. A teacher who knows how to turn these differences of opinion into an 
advantage can employ many language skills at the same time by opening the 
texts for discussion among students. The natural discussion environment that 
will be formed will cause an increase in the number of willing participants. 
The third and final reason is related to motivation. Unlike other language 
teaching materials, literary texts mostly bear traces of their authors’ lives or 
contain subjects and themes that are more or less connected to real life. If these 
experiences or themes can be overlapped with the student’s own experiences, 
literary texts can be extremely motivating materials.

Collie and Slater (1987) begin their sentences with a question and answer 
it in four headings: “… why should a language teacher use literary texts with 
classes, especially if there is no specific examination requirement to do so and 
little extra time available?” (p. 4):

·	 Valuable authentic material:  Literary texts bear traces of daily life. 
Instead of artificial texts written to teach a specific subject, literary texts are 
more authentic and sincere than other texts with realistic dialogues, jargon, 
cultural elements, different sentence structures, and patterns. This sincerity 
shows itself everywhere, from the author’s style to the identities of literary 
characters, and from implied expressions to fictions, attracting the interest of 
the addressee and helping to increase the desire to read and learn.

·	 Cultural wealth: Many curious subjects regarding socio-cultural life, 
such as what people do in the country where the language being learned is 
spoken, what they eat and drink, how they dress and speak, and what they feel 
and think, can be conveyed to the reader through literary texts.

·	 Linguistic wealth:  Through literary texts containing very different 
examples of written language, students can develop their own writing skills 
by witnessing different construction forms of sentences, different uses, and 
different ways of connecting emotions and thoughts. At the same time, they 
can create a rich vocabulary by being exposed to words in different fields and 
levels.

·	 Personal participation:  The language learning process is generally 
carried out in an analytical environment by focusing on rules, with the 
contribution of materials containing artificial texts. In literary texts, however, 
the reader, due to the nature of the story, abstracts themselves from words 
and rules and focuses on events, sometimes assuming the identities of the 
characters. In this process, the language learning process, which becomes 
transparent, draws the learner into its own world and drives them to 
development and learning in every area of the language.

Similar to the above, Hall (2005) prefers to collect the pros of teaching 
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foreign languages with literary texts under three headings as affective,  
cultural, and psycho-linguistic arguments. The reader’s internalizing the text 
by finding something of themselves in it, and thus being motivated and taking 
pleasure in what they read, is characterized as affective arguments. The reader 
gaining information about the culture of the target language during these 
readings and thus creating intercultural awareness is also included under 
the heading of cultural arguments of literary texts. Whether literary or not, 
the reader analyzing the discourses in the texts and making inferences from 
these discourses is accepted among psycho-linguistic arguments. Apart from 
these three arguments, the author lists other benefits of using literary texts in 
language teaching as follows:

◆	 Enriches vocabulary,

◆	 Helps language acquisition,

◆	 Makes language learning meaningful,

◆	 Ensures being more fluent in reading skills,

◆	 Encourages interpretive and inferential skills,

◆	 Contributes to cultural and intercultural understanding,

◆	 Especially literary texts such as poetry increase memorability (Hall, 
2005).

Maley (1989), one of the first names that come to mind when teaching 
language with literary texts is mentioned, explains the benefits of literary texts 
in seven different headings. The first of these, universality, covers the ability of 
literary texts to contain emotions such as love, death, separation, belief, etc., 
and thus appeal to the common sides of people. The second benefit of literary 
texts, which we can translate as non-triviality or being valuable, is that they 
are not artificial texts specially prepared for textbooks, but authentic texts 
related to real life that bear traces of the author themselves. Literary texts, 
which can allow a bond to be established between the reader and themselves 
because they mostly appeal to emotions, are texts that fit every person and can 
be internalized (personal relevance) in this aspect. Another benefit of these 
texts is that they have variety in every subject from A to Z that can be used in 
language teaching. Being interesting is shown as the fifth benefit because these 
texts are created around common themes and are quite remarkable for the 
reader. With the aspect we can characterize as economy and suggestive power, 
literary texts are of a nature that can make the student exhibit maximum 
performance with minimum effort. Because sometimes a discussion arising 
from a single sentence can be powerful enough to make an entire class talk 
for hours. As the final benefit of literary texts, the author shows ambiguity. 
For what the texts want to tell is often interpreted differently from person to 
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person. This has two benefits in the classroom environment. First, since there 
is no absolute right in the middle, everyone will be comfortable explaining 
their opinion. Second, the fact that there are different views from person to 
person will be a kind of guarantee of quite long discussions.

Another important name, Lazar (1993), mentions the benefits of literary 
texts, which she explains in short sentences similar to the above, as follows: 
a) It is motivational material b) It contributes to cultural wealth c) It supports 
language acquisition d) It increases the student’s language awareness e) It 
develops the student’s power of interpretation f) It contributes to personal 
development.

Finally, according to Ghosn (2002), one of the most remarkable aspects of 
literary texts is that they contribute to the emotional development of students 
and help increase their feelings of empathy and tolerance. In addition, she 
mentions four basic features of literary texts as follows:

◆	 Authentic literary works are motivating and have meaningful content.

◆	 Since they contain the most beautiful examples of language in its 
most natural form, they contribute greatly to the increase of vocabulary and 
the learning of language.

◆	 They prepare students for English-based instruction by developing 
academic literacy and thinking skills.

◆	 Good and appropriate examples selected from literature contribute to 
students’ emotional development, enabling them to be in better communication 
with other individuals and cultures.

Text Selection and Challenges

As can be understood from the relevant literature, the advantages of using 
literary texts in foreign language teaching are quite numerous and varied; 
however, in contrast, there are also views that using literature in teaching 
language will bring more harm than benefit. In this context, Khatib, Rezaei, 
and Derakhshan (2011) and Bobkina and Dominguez (2014) list some of the 
reasons of those who advocate that literature should not be used in foreign 
language teaching under the following headings:

◆	 Syntactic problems

◆	 Lexical problems

◆	 Phonetic & phonological problems

◆	 Semantic problems

◆	 Problems related to text selection

◆	 Conceptual (literary concepts and notions) problems
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◆	 Cultural problems.

When the above headings are handled as a whole, it can be seen that 
the problems actually stem from a single source. The name of this source 
is text selection. For while texts one step above the learner’s level support 
learning, texts far above the level will, on the contrary, make learning difficult 
and cause the learner to lose motivation. Authorities who advocate the use 
of literary texts in language teaching are aware of the importance of this 
situation and make various suggestions for the solution of the problem. In 
her book titled  Literature and Language Teaching, Lazar (1993) claims that 
carefully selected texts will convince the student that what they have learned 
is meaningful and valuable; however, she argues that although there are many 
benefits of using literary texts in language teaching, if some points are not 
taken into consideration while making the selection of these texts, the desired 
benefit cannot be achieved and even the opposite may happen. To prevent this 
undesirable situation, she explains the details to be considered when making 
a selection as follows:

◆	 Availability of texts:  It refers to the selection of books or texts that 
students can both easily access geographically and are economically affordable.

◆	 Length of text: It is important that the selected text is of a length that 
can be read during lesson hours. In addition, determining how much of the 
text will be given in class and how much will be given as homework is also 
among the issues to be considered when selecting a text. Another point to be 
considered regarding length is the issue of whether the entire text or a copy 
that has been simplified or had some parts removed will be studied. Because 
in such a case, the necessity of conveying some information to the students 
regarding the parts excluded from the text may arise.

◆	 Exploitability:  The selected text and its content must be usable for 
more than one activity, assignment, etc. In addition, selecting a novel that 
has been filmed or a poem that has been voiced for use in the classroom is 
important as it will ensure maximum benefit from the text. Because the more 
we support a text with visual and auditory materials, the more beneficial and 
motivating a lesson will be possible.

◆	 Fit with syllabus:  The more the selected text shows compatibility 
with the syllabus and content of the course, the more success it brings. The 
compatibility of the text with the themes, words, and grammar rules in the 
rest of the program will make it easier for it to be understood by the students 
(Lazar, 1993).

In addition to the issues to be considered in the selection of literary texts, 
the author draws attention to some other headings. The cultural readiness of the 
students is one of them. According to the author, if the student is to read the works 
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of Jane Austen, they should have information or be informed about the class 
distinction and social structure of that period. Otherwise, they will try to judge 
what they read with today’s values and lose their motivation by finding the work 
meaningless or absurd. Parallel to this, the student’s interest in literature is also 
important. A student whose literary literacy has not developed judging what they 
read with their own ideas is again a factor that will decrease efficiency. Finally, the 
author points to the importance of considering the student’s language proficiency 
when selecting and using literary texts. Symbols, motifs, metaphors, or technical 
expressions loaded onto words are examples that are frequently encountered due 
to the nature of literary texts and can challenge the student formally, being outside 
the normal use of language. It will be beneficial to be careful in the use of texts 
with such content and to inform the students beforehand when necessary. Similar 
to Lazar (1993), Collie and Slater (1987) also argue that student needs, interests, 
cultural readiness, and language proficiencies should be taken into account for the 
suitability of literary texts. They state that presenting a few literary text excerpts 
or summaries that are not much higher than the students’ level to the students’ 
opinion and getting their ideas, thus determining which text to work with, will 
facilitate the teacher’s work.

Salihoğu (1994) argues that the following benefits should be observed 
while making the selection of texts:

◆	 Being of a nature to develop the four skills, which is the main purpose 
of language teaching.

◆	 Being of a nature to create intercultural awareness.

◆	 Being of a nature that develops students’ analysis, interpretation, and 
discussion skills and pushes them to think.

◆	 Making choices from works whose language is easy, reflecting 
universal values, and as modern as possible.

◆	 Giving priority to works that have a place in students’ socio-cultural 
lives.

To summarize, as Kumlu (2012), McKay (1982), and Türker (1991) also 
state, a text purified from complex grammatical structures and cultural 
elements that are difficult to understand by paying maximum attention to 
the selection of literary texts can be an extremely convenient material for 
understanding and using a foreign language. Although the fact that literary 
texts have a quite rich variety and content makes their selection for use in the 
classroom difficult, it is also an indicator that they are rich and meaningful 
input sources. It is extremely important to select literary texts, which are such 
rich and meaningful input sources, in a way that they are one step ahead of the 
learner’s current level, as Krashen (1981) stated in his i+1 theory. With these  
aspects, literary texts can be quite remarkable and motivating foreign language 
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teaching resources when used within a certain method. The important point 
here is to show the necessary maximum importance by taking the warnings 
in question into account when selecting a literary text.

Approaches and Techniques in Teaching Foreign Languages with 
Literary Texts

It is extremely important to adhere to a certain path, method, strategy, 
or technique in order to reach the desired goals in education and training. 
Otherwise, it is not very possible to talk about full learning or the permanence 
of what has been learned. As in almost every job, proceeding in a planned and 
systematic manner is one of the key points of success in the field of education. 
This necessity is even more important when literary texts and foreign language 
teaching are concerned. For this reason, it would be appropriate to first take 
a look at the approaches towards the use of literary texts in foreign language 
classrooms. When we scan the relevant literature, we can list the approaches 
we encounter on this subject from general to specific as follows:

A) Maley (1989):  Focusing on the purpose of using literary texts in 
language classrooms, Maley argues that there are two basic approaches by 
looking at the matter from a broad perspective:

1.	 The critical literary approach: In this approach, the literary features of 
the text such as plot, characters, values it contains, time, etc., are emphasized. 
In this approach, students are expected to already have a command of language 
use and literary texts at a certain level.

2.	 The stylistic approach: Unlike the first approach, here it is essential 
to look at literary texts as “writing” and to take their linguistic features into 
account. The aim is to make analyses and interpretations that will lead to 
discussions within the framework of the texts.

B) Durant (1995) collects the approaches to literary texts chronologically 
under three main headings. Accordingly:

1.	 Traditional approaches:  These are approaches that existed in the 
1950s and before, holding literature above language teaching.

2.	 Functional approaches:  These are approaches that appeared in 
the 1960s and 1970s with the communicative approach starting to become 
popular and seeing language teaching ahead of literature.

3.	 Discourse stylistics approaches: These are approaches that emerged 
in the 80s as a reaction to functional approaches and handle texts as written 
discourses, examining them in detail.

C) Carter and Long (1991):  Similar to Maley (1989), Carter and Long, 
who take the purposes of using literary texts into account, talk about three 
different approaches:
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◆	 Cultural Model:  In this model, language—and therefore literary 
texts—seen as a cultural element/work is examined by students from social, 
political, artistic, and historical aspects.

◆	 Language Model:  In this model, regardless of the literary quality 
of the text or reader-text interaction, it is essential to benefit from the rich 
content and linguistic features of literary texts by applying different activities.

◆	 Personal Growth Model: Developing language learning and cultural 
awareness, which are the goals of the first two models, and also ensuring the 
personal development of the student by interacting with the content of the 
text (analysis-interpretation) (emotion, thought, claim, etc.) forms the basis of 
this model.

D) Van (2009), who compiles approaches on how teaching can be done 
through literary texts by making a more detailed analysis, conveys six 
approaches that she claims are much discussed as follows:

◆	 New Criticism:  In this approach, which emerged in the USA after 
the First World War, the aim is for the reader to reveal the pure meaning by 
analyzing sentences with literary terms such as rhyme, meter, theme, etc.

◆	 Structuralism: In the approach that emerged in the 1950s, rather than 
the subjectivity of literary texts, it is important to examine and reveal how 
sentences and meaning are linguistically constructed structurally.

◆	 Stylistics: Unlike structuralism, the approach that emerged in the late 
70s aims to establish a bond between the reader and the text by focusing on 
the subjective aspects of literary texts rather than their linguistic features, and 
to make people love literature, especially with poem-like texts.

◆	 Reader-Response:  In this model, the reader is expected to analyze 
and interpret the events in literary texts with their personal life, feelings, and 
thoughts. In this way, the active participation of the reader in the learning 
process is ensured.

◆	 Language-Based:  In the approach that aims to teach the four skills 
of language with various activities (brainstorming, summarizing, etc.), the 
teacher is not the person who imposes literature, but the person who adjusts 
and manages the teaching process by helping the student with difficulties such 
as technical terms, etc. In this form, it is seen as the most suitable approach for 
the Communicative Approach.

◆	 Critical Literacy: Although it was not put forward to teach directly 
with literature, it is an approach that should be emphasized in order to 
show the effects of language on our social life and the reflections of social or 
political life on language. Making the effect of language in regulating social  
relations noticed is among the main goals of this approach.
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After defining the approaches that have different focal points regarding 
for which purpose literary texts will be handled in ELT classrooms, it is useful 
to go a little more specific and look at which techniques and activities will be 
used to utilize these texts in the classroom environment. It is obvious that the 
concepts of method and technique are frequently used interchangeably in the 
field of education. However, Demirel (2011) expresses that there is a distinction 
between these two concepts as follows:” In foreign language teaching, method 
is the set of processes that reveal how a language will be taught by using 
teaching techniques and tools in reaching the determined goals. Technique 
can be defined as the way of presenting a teaching method or the whole of the 
processes performed within the classroom” (p. 63).

Demirel (2007), who clarifies the concept of technique, classifies the 
techniques commonly used in foreign language teaching as group and 
individual teaching techniques. Some of these techniques are as follows:

◆	 Brainstorming

◆	 Pair & group work

◆	 Question & answer

◆	 Drama and role play

◆	 Simulation

◆	 Communication games

◆	 Programmed instruction

◆	 Individualized instruction

◆	 Computer-assisted language learning (CALL)

According to Collie and Slater (1987), techniques such as role play, creative 
writing, discussion, visuals, etc., used in language classrooms can also be 
used comfortably with literary texts. They argue that diversifying activities, 
especially using student-centered activities, can attract the interest of students 
who are not interested in literature, and that in this way, it will be easier for 
the teacher to notice the weaknesses of their students in certain skills.

The techniques above are general techniques that can be used with almost 
every language teaching method, including teaching foreign languages with 
literary texts. Since the use of literary texts as a resource in language teaching 
gained prevalence with the Communicative Approach, techniques including 
activities such as matching, discussion, dialogue, role play, etc., used in 
classrooms where communicative methods are preferred, are among the most 
frequently used techniques in classrooms where foreign language teaching is 
done through literary texts (Daskalovska & Dimova, 2012). Duff and Maley 
(2007) suggest the following techniques to instructors for developing language 
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teaching activities covering literary texts:

1.	 Reconstruction

2.	 Reduction

3.	 Expansion

4.	 Replacement

5.	 Matching

6.	 Media transfer

7.	 Selection

8.	 Ranking

9.	 Comparison and contrast

10.	Analyzing (pp. 157-165).

Chen (2014), who classifies the techniques that can be used with literary 
texts according to the skills of the language, argues that preferring literary 
texts such as short stories, novels, tales, etc., which students are familiar 
with in their mother tongue, will ensure that the technique and activity to 
be applied will be more successful. The techniques especially targeting young 
learners but which can also be used with adults are as follows:

◆	 Listening: The teacher reads aloud a page or a paragraph from literary 
works at a speed suitable for the students’ level. Meanwhile, students follow 
the text from the paper in front of them while listening to the teacher. The 
aim here is to ensure that students understand the main theme of the text. 
In another technique called reading aloud, students are asked questions 
about what the text is about by showing the title of the text and the pictures it 
contains, if any, and students are made ready to listen to the text. Afterwards, 
the text is read aloud in a way that is as suitable as possible for the theme of the 
story.

◆	 Reading:

→ Shared reading:  In this technique, which takes place in the form of 
two or more students reading a part of the literary text together with their 
teachers, the aim is to improve pronunciation. Following this activity, the 
teacher reads a sentence this time and the students repeat the sentence after 
them. Then, they make a general translation of the sentence they repeated, 
provided that it is not word-for-word. With this technique, which can also be 
repeated on a paragraph basis, it is aimed to understand the text.

→ Independent reading:  In this technique, students are asked to read  
individually by choosing texts suitable for their level and interests. Afterwards, 
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they are asked to answer general and simple questions about the text they read. 
For example; “What has happened so far…” etc. Thus, readers’ self-confidence 
in their reading skills is ensured to increase.

→ As another way, ‘red dots’ are put in certain places in the text. Students 
who come to these dots are asked to say or write what they have felt about 
the text so far. Thus, the development of reading comprehension abilities 
is ensured. Another activity that can be carried out using the independent 
reading technique can be opening the cultural elements such as proverbs, 
idioms, etc., in the text to discussion by quoting them and finding the same or 
similar equivalents in the mother tongue. In this way, students can be ensured 
to comprehend intercultural similarities and differences.

◆	 Speaking: The first technique in which speaking skill is brought to 
the fore, especially by using drama techniques, is story theater. In this type 
of theater where there is no audience, students dramatize the story by doing 
pantomime while the teacher reads the text. Establishing as little dialogue as 
possible is among the principles of the technique. It is a technique suitable for 
use in the early stages of teaching speaking skills. For more advanced levels, 
the creative drama technique can be used. Because in this technique, students 
act and speak a lot. However, these speeches are not made by strictly adhering 
to the text; they are made in the form of improvisation, in students’ own 
sentences, in accordance with the content of the text. Finally, in the readers 
theater technique, rather than action, students are expected to read the texts 
belonging to them by intoning, emphasizing, aloud, and in a way that is 
emotional, cheerful, etc., according to the content of the text. In this technique 
where pronunciation is aimed, the teacher can help students when necessary.

Application Activities:

1.	 Comparison activities: Comparison of different texts written about 
the same subject.

2.	 Replacement activities: Replacing words with their synonyms.

3.	 Ordering activities: Rearranging and ordering the sentences in a 
paragraph differently.

4.	 Completion activities: Deleting words or expressions from a text.

5.	 Prediction activities: Asking for the prediction of next developments 
by introducing a novel or short story step by step.

6.	 Performance activities: Dramatizing a part of the text or transferring 
it to a picture (Durant, 1995).

Undoubtedly, it is possible to add dozens more to the above techniques 
and activities. However, when and how they will be used is as important as 
these techniques and activities themselves. For this, it would be appropriate 
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to include one more heading that is closely related to the techniques and 
activities recommended for use with literary texts. There are a few different 
views on which stages should be followed within the classroom to present 
activities within a system. The first of these is Lazar (1993), who includes 
various activities on how to use literary texts in foreign language teaching 
in her book, and we see that the author follows a three-stage process when 
working with a novel:  pre-reading activities,  while-reading activities, 
and post-reading activities. In pre-reading activities, it is aimed to introduce 
students to the cultural elements and unknown words of the text and thus 
to make a preliminary preparation. The goal intended to be achieved with 
activities during reading is for students to work and merge with the plot, 
characters, form, and language. In the post-reading process, it is aimed to 
develop students’ writing and speaking skills by having them make analyses 
and interpretations. Unlike the novel, Ghasemi and Hajizadeh (2011) list the 
stages to be followed when working with texts such as especially short stories 
as follows:

◆	 Pre-reading activities: To teach necessary vocabulary and cultural 
elements to students.

◆	 Reading aloud in class: To develop listening and speaking skills.

◆	 Text analyses and group work: To develop reading comprehension 
and communicative skills.

◆	 Post-reading tasks: Done to ensure the permanence of what has been 
learned and to develop writing skills.

Salihoğlu (1994) emphasizes the necessity for the people of the country 
trained in their field to put forward a method by considering the conditions of 
their own country in order to teach language with literary texts. In this sense, 
if we look at the stages suggested by Türker (1991) for theater plays, we see that 
he mentions five processes:

1.	 Introducing theory and reading the plays.

2.	 Creative writing.

3.	 Performative exercises.

4.	 Playwriting.

5.	 Producing and performing students’ plays (p. 301).

Different from the previous ones, Savvidou (2004) suggests six stages to 
us in the integrated approach she put forward herself, without making any 
distinction between works:

◆	 Stage 1 - Preparation and anticipation: In this first stage, the students’ 
experiences, if any, regarding the main theme of the text are examined.
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◆	 Stage 2 - Focusing: The text is listened to or read by the students. A 
specific point of the text is focused on.

◆	 Stage 3 - Preliminary response:  First views regarding the text are 
expressed orally or in writing.

◆	 Stage 4 - Working at it – I: It is focused on what meanings are derived 
from the text.

◆	 Stage 5 - Working at it – II: Without breaking away from their context, 
texts are subjected to a deeper analysis to try to reach the main messages 
intended to be given.

◆	 Stage 6 - Interpretation and personal response: Based on the personal 
growth model, the focal point of this final stage is to clarify what is understood 
from the text, to increase the pleasure taken from the text, and to ensure that 
students bring their own personal interpretations to the texts.

Similar to Savvidou (2004), Nguyen (2008) does not make any literary 
genre distinction when classifying the stages of the lesson, but states that the 
use of these stages with the task-based language teaching method will provide 
a better harmony:

◆	 Preparation:  The teacher preparing necessary materials before the 
lesson.

◆	 Pre-task (warm-up): Making students ready for the lesson, motivating 
them.

◆	 Task: Distribution of tasks to students.

◆	 Planning: Students presenting their work orally.

◆	 Report: Students presenting their work in writing.

◆	 Post-task activity: Negotiation between groups.

◆	 Language focus: Increasing students’ interests and knowledge in the 
target language.

◆	 Language practice:  Having students practice writing in the target 
language.

◆	 Optional follow up: Repeating the task.

In conclusion, “… there is no one single right way to use literature in the 
language classroom. In fact, various approaches can be adopted by a particular 
teacher depending on his/her teaching needs.” (Bobkina & Dominguez, 2014, 
p. 258). “If tasks are properly graded, it is possible to use with literary texts 
the techniques and activities which are already very familiar in the language 
classroom — cloze, multiple-choice, matching activities and so on.” (Falvey 
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& Kennedy, 2006, p. 4). Especially today, although the internet, social media, 
and TV channels lead teaching as visual-auditory materials in both in-class 
and out-of-class environments, literary texts still maintain their importance 
as one of the best alternatives for people who love reading and have a wide 
imagination in this sense. The activities above show us that we can employ 
many visual-auditory tools and equipment together while using literary texts 
in foreign language lessons. Thus, it may be quite possible to make lessons 
interesting and ensure that the language is learned in a fun atmosphere.
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INTRODUCTION 

In late 2019, a significant outbreak caused by a novel coronavirus, later 
named COVID-19, originated in China. This outbreak rapidly escalated into 
a global pandemic, profoundly affecting societies and systems worldwide 
(WHO, 2020). As the virus spread across borders, Turkey was not spared; 
the virus quickly penetrated the country’s population, resulting in a swift and 
substantial increase in cases. In response to this public health emergency, 
Turkish authorities implemented a series of stringent restrictions aimed at 
curbing the transmission of the virus. Among the many sectors impacted 
by these measures, educational institutions, which typically function as 
large, interactive social environments, faced unprecedented disruption. The 
pandemic forced education systems across the globe to undergo rapid, large-
scale transformations in order to adapt to the new reality (Unesco, 2020). In 
Turkey, formal face-to-face education was suspended, and a rapid transition 
was made to distance education practices to maintain continuity in learning 
(YOK, 2020).

During this abrupt shift to remote learning, intense debates and concerns 
arose regarding the availability, accessibility, and quality of course materials 
delivered via distance education platforms. A critical issue highlighted in these 
discussions was the exacerbation of educational inequities, as not all students 
had equal access to the necessary technological tools or a conducive learning 
environment. Academic research has substantiated these concerns, indicating 
that distance education disproportionately disadvantaged certain groups of 
students, thereby significantly impacting educational equity across different 
socio-economic strata (Yıldız & Vural, 2020).

One area of education particularly affected by this shift was physical 
education—a discipline that fundamentally relies on active, in-person 
participation and hands-on practice. Physical education is widely recognized 
as one of the subjects that benefit most from face-to-face interaction between 
teachers and students (Çetin et al., 2021). The pandemic-induced transition 
to online education proved especially challenging in this context. Among the 
populations most severely impacted were children with special needs, who 
typically require personalized, adaptive physical activities facilitated by trained 
educators. The move from formal, in-person instruction to remote learning 
created major obstacles for physical education teachers, who had to quickly 
develop and implement alternative teaching strategies under challenging 
circumstances (Özcan & Saraç, 2020).

A review of the international literature reveals that educators, even those 
considered experts in their subject matter, often found themselves unprepared 
for the demands of distance education due to a lack of prior experience with 
digital teaching environments (ILO, 2020). For example, studies conducted 
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in Norway and the United States reported that a significant majority of 
teachers—67% in Norway and an even higher 92% in the U.S.—had no 
prior experience conducting online instruction before the pandemic struck 
(Gudmundsdottir & Hathaway, 2020). This sudden transition highlighted a 
global need for capacity building in digital pedagogies.

While distance education has a relatively long history in general education, 
its implementation in special education remains comparatively new and less 
developed. Special education is heavily reliant on robust collaboration and 
interaction among students, parents, and teachers. Within this triad, special 
education teachers hold a central role as facilitators and guides who support 
students with diverse needs in acquiring essential skills and competencies. As 
inclusive education policies gain prominence in modern education systems, it 
becomes increasingly important for educators to cultivate the knowledge and 
skills necessary to effectively deliver physical education curricula that address 
the unique needs of students with disabilities.

Delivering physical education through an online format shines a spotlight 
on the critical roles of family involvement, the physical environment, and 
student motivation in achieving desired learning outcomes. From the 
perspective of physical education teachers, understanding how to effectively 
implement teaching and learning activities in an online setting while aligning 
with curriculum goals is crucial. This study holds particular significance as it 
investigates how physical education and sports instruction can be adapted for 
students with special needs within an online framework. The insights generated 
are expected to contribute to the enhancement of online teaching methods and 
learning environments, making them more inclusive and effective.

Despite the global attention to education during the COVID-19 pandemic, 
research conducted within the Turkish context remains relatively limited, 
especially in terms of exploring the unique challenges posed to physical 
education. Notably, there is a scarcity of studies focusing on the perspectives 
of physical education teachers regarding distance education during this period 
(Çetin et.al., 2021; Kerkez & Soy, 2022; Kayışoğlu et.al., 2022). Furthermore, 
no research to date has specifically addressed the experiences of physical 
education teachers working in the specialized field of special education. Given 
the ongoing technological transformation of educational service delivery, the 
potential for future global crises, and the distinct challenges faced by students 
with special needs in accessing education, conducting scientific research in 
this domain is imperative.

Therefore, the primary aim of this study is to examine distance education 
practices in the field of physical education for individuals with special 
needs during the COVID-19 pandemic. Additionally, it seeks to explore the 
opinions, experiences, and insights of physical education teachers regarding 
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these practices. In alignment with this objective, the study endeavors to answer 
the following research questions:

1. What are teachers’ views on the role of parents in supporting and 
facilitating the online education process for students with special needs?

2. How do teachers perceive students’ participation and engagement in 
online physical education classes?

3. What are teachers’ perceptions of the adequacy and impact of the 
educational environment—both physical and digital—on the learning 
experiences of students during online education?

By addressing these questions, the study aims to fill a gap in the literature 
and provide evidence-based recommendations to improve the quality and 
accessibility of online physical education for students with special needs in 
Turkey and similar contexts globally.

METHODS

Research Design

This study was conducted using a qualitative research approach, which 
is particularly suitable for exploring complex phenomena in depth and 
understanding the perspectives, experiences, and behaviors of individuals 
involved. Specifically, the research was designed as a case study, a widely 
recognized qualitative research design. According to Creswell and Creswell 
(2017), a case study involves an in-depth investigation of a particular situation, 
activity, process, individual, or group, allowing researchers to gather rich, 
contextualized insights and develop a comprehensive understanding of the 
subject matter.

In the context of this research, the case was clearly defined as the “delivery 
of physical education lessons to individuals with special needs through 
online education during the COVID-19 pandemic period.” This definition 
framed the scope of the study and provided a focused lens through which 
the phenomenon was examined. The pandemic posed unique challenges and 
created unprecedented conditions for education worldwide, and this study 
sought to explore these circumstances within the specialized area of physical 
education for students with special education needs. 

The primary objective of this case study was to delve deeply into the 
roles and experiences of both parents and students during the online physical 
education process, as well as to identify and analyze critical factors related to the 
teaching environment. This exploration was carried out from the perspective 
of physical education teachers who were actively engaged in delivering lessons 
remotely during the pandemic. By focusing on teacher perspectives, the 
study aimed to gain insight into how teaching practices adapted, the nature 
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of parental involvement, student engagement, and the environmental and 
material constraints encountered in the online learning context. 

Data collection involved in-depth interviews with physical education 
teachers working with students with special education needs, allowing for 
detailed and nuanced accounts of their experiences. This qualitative approach 
facilitated the capture of diverse viewpoints, challenges, and strategies that 
emerged during the shift to online education. The case study design also 
allowed for the investigation of the interplay between different factors, such 
as the technological, social, and pedagogical elements influencing the delivery 
and reception of physical education in this unique context. 

Overall, the use of a qualitative case study methodology provided 
the flexibility and depth necessary to understand the complexities of 
teaching physical education online to students with special needs during an 
unprecedented global health crisis. This approach enabled the researchers to 
present a holistic and contextualized portrayal of the educational practices, 
challenges, and adaptive strategies that shaped this experience, offering 
valuable insights for educators, policymakers, and stakeholders interested in 
enhancing inclusive education under similar conditions.

Participants

The data of the study were obtained from teachers teaching in special 
education institutions in the city of Ankara (See Table 1). Criterion sampling, 
one of the purposeful sampling methods, was preferred in the study. In this 
study, criterion sampling was preferred because it is the type of sampling that 
best reveals the case in this study. In this study, the criteria were prepared by 
the researcher.  

The following criteria were sought in the study.  

1. Being a physical education teacher in the field of special education,  

2. Having given a course in the distance education process during the 
pandemic period.

Table 1. Demographic Characteristics of Participants

Participants P1 P2 P3 P4 P5

Sex Male Woman Woman Male Male

Age 38 29 44 36 40

University Ankara 
University

Ankara 
University

Gazi 
University

Cumhuriyet 
University

Hacettepe 
University

Branch Judo Basketball Volleyball Athletics/
Weightlifting

Football/
Goalball
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Place 	 of
Assignment

School for
Visually 
Impaired

Special
Education 

School

Special
Education 

School

School for 
Visually 

Impaired and
Mentally 

Handicapped

Special
Education 

School

Seniority 
(Year) 3 4 23 4 13

Feature 90% Visually 
Impaired

Activities in 
the Field of

Disabled 
People

Goalball
National

Team Coach

67% Visually 
Impaired

Training 
Athletes for 

National
Team

The participants of the study consisted of a total of 5 physical education 
teachers (2 females, 3 male) who taught physical education classes online 
during the 2019-2020 Covid-19 pandemic period in Ankara province for one 
academic year (Table 1). The data collected from the participants are coded as 
P1, P2, P3, P4 and P5 in the findings section. 

Data Collection Instruments and Procedure

In qualitative case study research, individual interviews are one of the 
most effective and commonly used data collection methods, as they allow 
researchers to gain deep and personal insights into participants’ experiences 
and perspectives. In this study, semi-structured interviews were chosen to 
collect rich, detailed data from physical education teachers working with 
students with special education needs during the pandemic. Semi-structured 
interviews provide a flexible framework, combining a consistent set of guiding 
questions with the freedom to explore emerging topics in greater depth 
depending on participant responses.

The interview questions were carefully developed and organized into 
thematic categories to ensure comprehensive coverage of relevant topics. These 
categories included general information about the participants, demographic 
characteristics, detailed inquiries about the learning process of students with 
disabilities in the context of online education, and teachers’ personal opinions 
and experiences during this transition. This structured approach helped 
maintain consistency across interviews, as all participants were asked the same 
set of core questions, while allowing for natural variation and elaboration in 
their answers.

To enhance the rigor and credibility of the instrument, the interview 
questions were designed in collaboration with a faculty member who is an 
expert in qualitative research methodology. This collaboration ensured that the 
questions were clear, relevant, and capable of eliciting meaningful responses 
aligned with the research objectives.

Before conducting the interviews, ethical procedures were strictly followed. 
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Both written and verbal informed consent were obtained from all participants 
to ensure their voluntary participation and understanding of the research 
purpose and confidentiality measures. Interviews took place in a variety of 
settings depending on participant preference and convenience, including 
school gymnasiums, coffee shops, online video conferencing platforms, and 
private meeting rooms, allowing for flexibility and comfort.

All interviews were audio-recorded with permission, and the recordings 
were then converted into digital files for accuracy and ease of storage. The 
transcription of each interview was meticulous, requiring between 5 to 8 hours 
per transcript to ensure a precise and verbatim record of the conversations. 
The length of the interviews varied considerably, ranging from 30 minutes to as 
long as 110 minutes, reflecting the depth and detail of individual participants’ 
experiences and willingness to share.

Data Analysis

The qualitative data analysis process involved multiple careful readings 
and reviews of the interview transcripts to identify significant statements, 
patterns, and insights. Each transcript was analyzed repeatedly to extract 
meaningful codes - short labels or phrases representing important concepts or 
ideas expressed by the participants.

Once coding was completed, these codes were grouped into broader 
categories and themes that reflected the underlying meanings and relationships 
within the data. This thematic analysis enabled the researchers to organize 
and interpret the findings in a coherent and systematic manner. The themes 
identified were subsequently discussed under thematic headings, providing 
structure to the presentation and interpretation of results.

To protect the anonymity and confidentiality of the participants, each was 
assigned a pseudonym coded as P1, P2, P3, P4, and P5 throughout the analysis 
and reporting process. This coding ensured that individual responses could be 
referenced without revealing identities, thereby maintaining ethical standards.

Validity and Reliability

Ensuring the validity and reliability of qualitative research is critical to 
establishing the trustworthiness and credibility of the findings. In this study, 
several strategies were employed to strengthen these aspects.

To enhance reliability, the data analysis was conducted independently 
by multiple researchers who carefully reviewed the interview transcripts and 
generated codes separately. These independent analyses were then compared 
and discussed collaboratively to identify common patterns and resolve 
discrepancies. Inter-coder reliability was quantitatively assessed by calculating 
the correlation between the coding results of different researchers, yielding a 
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76% agreement rate. This relatively high level of agreement indicates a strong 
consistency in the coding process. Additionally, the researchers conducted 
repeated analyses of the same data sets at different points in time to verify the 
stability and consistency of their findings, further supporting the reliability of 
the results.

To ensure internal validity, expert opinions were sought by consulting 
with qualitative research specialists who reviewed the coding framework and 
thematic organization. Furthermore, excerpts from the raw interview data, 
organized by theme, were incorporated into the findings section to provide 
transparency and allow readers to verify the connection between the data 
and the interpretations. The coding and theme development were performed 
collaboratively by two researchers, which enhanced the depth of analysis and 
minimized potential individual bias.

External validity was addressed by providing a detailed description of 
the data collection and analysis procedures, ensuring that the study process 
was transparent and reproducible. The characteristics of the participants 
were thoroughly described, and the rationale behind their selection was 
clearly explained, which helps readers understand the context and limits of 
generalizability.

Finally, external reliability was reinforced through cross-checking the 
consistency between the findings and the discussion and conclusion sections 
of the study. This process ensured that the interpretations drawn from the 
data were logically aligned with the broader discussion, enhancing the overall 
credibility and trustworthiness of the research.

Ethical Considerations

The research protocols were performed in compliance with relevant 
laws and institutional guidelines. Ethical approval was obtained from the 
Eskişehir Technical University Scientific Research and Publication Ethics 
Committee (Protocol No: E-87914409-050.06.04-78794; Date: 04/07/2022). 
All participants signed information sheet and written consent prior to 
participation. All assented to the sound recording. Participants were invigorated 
to feel unrestricted and air their opinions as factually as possible and that they 
had the liberty to choose whether to participate or not. They were given the 
right to pull out from participation without any form of adverse consequences 
ones they do not feel like continuing to take part in the study.

RESULTS

During the online education process, the following themes emerged, 
reflecting the challenges and experiences faced by teachers in engaging 
students with special needs: “Parental Support,” “Active Participation,” and 
“Lack of Interest and Inadequate Environment.”
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Teacher–Parent Cooperation

The analysis revealed several key dimensions related to teacher–parent 
cooperation, including: parental support, parents’ digital literacy, the parent–
teacher relationship, communication, assistance, and feedback.

One of the main aspects emphasized by teachers was the critical role 
of parental support during distance education. Selected teacher statements 
highlighting this theme include:

P1: “Of course, when I was teaching the children remotely, it wasn’t 
enough; parental support was needed.”

P2: “Frankly speaking, I felt like a mannequin - I was demonstrating the 
lesson, and the parents were the ones applying what I showed. Our feedback 
went through the parents…”

P3: “I explain to the parent that they need to provide a certain type of 
assistance, but when they don’t fully understand, they apply it incorrectly to 
the child, and we struggle to make progress.”

P4: “The child definitely cannot connect on their own. I mean, I can’t 
communicate with the child without the parent.”

As seen in these statements, teachers underscored the vital importance of 
parent-teacher cooperation in both traditional and online learning environments 
- especially for students with disabilities. Due to students’ dependence on their 
parents for access to online platforms, parental involvement was essential for 
ensuring participation and implementing instructional activities effectively.

In online education, parents essentially became the facilitators of the 
teaching process. When parents were actively engaged and took responsibility 
for managing the process, positive outcomes were observed. However, in 
cases where parents were disengaged or uncooperative, they were unable to 
support their children adequately, which hindered teachers’ efforts to achieve 
educational goals.

Another teacher, who also emphasized the importance of parental 
involvement, shared the following reflection:

P1: “Just as I criticize myself, I also criticize the parents and families. The 
lessons were truly productive for the children whose parents dedicated time 
to the activities - those who were committed, used their time effectively, and 
worked selflessly.”

Parents played a central role in providing feedback during lessons. They 
were the ones observing the activities and directly assisting children with 
disabilities in applying the practices correctly. Their effective management 
of the process and active collaboration with the teacher were key elements 
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in successfully teaching skills. Some teachers described their experiences as 
follows:

P3: “At first, I started giving written assignments, but I had great difficulty 
explaining them. Because I couldn’t explain them clearly, families also 
struggled to help their children complete the tasks. Then, we came up with 
a new approach. I started recording videos, which I sent to selected students, 
and I shared the sequence of activities with the parents. After the students 
watched the videos, the parents would send me videos in return. I then gave 
feedback to the parents on how the movements were performed - whether they 
were done correctly, what needed correction, whether the students enjoyed the 
activity, or if they perceived it more as a homework task. This is how we ended 
each week, in mutual communication.”

P5: “We recorded short videos of each session and showed families what 
they could do at home.”

In general, according to the teachers’ feedback, managing the educational 
process was easier in face-to-face education, as teachers were able to oversee all 
aspects of instruction once the students were brought to school. However, in 
the context of online education, this process could not proceed independently 
of the parents. It was extremely challenging to manage the environment 
effectively, especially since parents were the ones responsible for setting up the 
learning space and providing real-time feedback to students during lessons. 
Teachers also emphasized that parental support was often insufficient during 
the online education process, further complicating their ability to conduct 
effective instruction.

Active Participation

The analysis revealed several dimensions expressed by teachers regarding 
active participation, including: low participation, connection issues, lack of 
engagement, absence of assigned tasks, and lesson attendance.

On this topic, P2 noted:

“During online classes, you try to keep them mentally engaged because 
the child is always at home. But in face-to-face education, this is not necessary 
- the child naturally gets into the learning mindset when they leave the house 
and arrive at school. They may feel sleepy at home, and motivation is often 
more of a challenge.”

The achievement of the objectives in the curriculum during online 
education was directly linked to students’ active participation. A significant 
gap was observed between students who regularly engaged in lessons and 
those who did not, often due to lack of parental involvement or difficulties in 
accessing the digital platform.



 . 187International Perspectives on Contemporary Approaches in Educational Sciences

Reflecting on a successful case, P3 stated:

“I found it very productive in terms of both materials and space, and so 
did the families. In other words, we made the most of our lessons in distance 
education.”

In cases where parents were unavailable, students often could not 
participate in the lessons either. P5 shared:

“Sometimes our parents are not available. In those situations, they say, 
‘Teacher, let’s skip the lesson today…”

The interest, behavior, and involvement of parents significantly influenced 
students’ active participation. P4 recalled a challenging experience:

“The most difficult moment for me was when some parents, for instance, 
would join the video call from the car and turn the music up to maximum 
volume.”

According to the teachers, the learning outcomes at the end of the 
academic year were not the same for students who participated consistently 
versus those who did not. Just as in face-to-face education, active participation 
was critical in the online learning environment.

Some teachers shared success stories demonstrating the impact of 
consistent participation:

P2: “We taught Ali how to use a cane last year. Now, Ali can walk up and 
down stairs using the cane without support. He was a child with very low self-
confidence, so gaining independent mobility skills was a huge achievement for 
us.”

P1 speaking of a student who actively engaged in lessons, remarked:

“We really saw great progress. For example, one of my students learned 
how to ride a bicycle during the online learning process.”

In general, one of the most frequently encountered challenges in physical 
education for students with special needs was ensuring active participation. 
Individual differences among students, family motivation, and barriers such as 
limited equipment and poor internet access negatively affected participation. 
Moreover, teachers reported that parents tended to prioritize academic subjects 
and gave less attention to physical education during the online education 
process.

Inadequate Attention and Environment

The analysis revealed several key issues expressed by teachers, including 
lack of student interest, absence of necessary materials, limited physical space, 
and low motivation.
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Some notable teacher comments include:

P5: “The most difficult part of the process was sending the application link 
and just waiting for the students to join.”

P2: “There was almost no participation in online courses. To be honest, 
online education is very insufficient for individuals with multiple disabilities. 
Parents are unwilling to participate, we can’t deliver content to the child, so the 
process is extremely limited.”

P4: “Even if you try to do gymnastics, you’re doing it at home - but you 
can’t play goalball at home. We usually do exercises on mats, but there are no 
mats at home. Or we use resistance bands for stretching, but students don’t 
have those at home. We’re missing out on so much.”

Given that physical education is a practice-based discipline, students 
without a suitable space at home struggled significantly in online lessons. 
While initial lesson plans were adapted to use materials available at home 
following the pandemic-related curfews, students who lacked even basic 
equipment encountered considerable challenges in continuing the learning 
process. Moreover, the process was especially difficult for students and parents 
who showed limited interest or motivation.

Additional teacher insights highlight this issue:

P2: “We struggled a lot with creating materials. For example, when parents 
were working from home and didn’t have the necessary items, we had to create 
materials ourselves.”

P3: “I tried to do something myself - I bought and sent items to the 
students, like resistance bands and small balls for hand exercises - but it was 
still insufficient.”

P5: “They had difficulty adapting everyday household items for our 
activities. Take the ball-bouncing exercise we usually do in the gym, for 
example. I assigned it as homework, and the parent would send feedback.”

The proper use of physical space and materials is critical in physical 
education. When students lack both, teachers must creatively adapt 
environments and resources to maintain educational quality - an effort 
that proved particularly challenging. The fact that every student’s home 
environment varied greatly pushed teachers to find individualized solutions.

Student interest and motivation are also essential to achieving learning 
outcomes. Both the limitations of distance education and the specific needs of 
students in special education presented significant obstacles to maintaining the 
required level of engagement. Teacher perspectives underscore this challenge:

P5: “When we were online with them, everything was fine. But the 
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moment they didn’t see us on screen, they thought we had disappeared - and 
this drastically reduced their motivation.”

P5: “Absenteeism was extremely high in high schools. But of course, 
nothing can ever truly replace face-to-face education.”

In conclusion, during the pandemic, physical education lessons for 
students with special education needs were most effective when teacher-
parent cooperation was strong, student participation was actively supported, 
and the physical and psychological learning environments were conducive to 
instruction. However, teachers faced serious challenges when those conditions 
were not met, particularly in cases of limited cooperation, low student 
engagement, and inadequate home environments.

DISCUSSION AND CONCLUSION

This study identified several important challenges and insights regarding 
physical education practices for individuals with special education needs during 
the COVID-19 pandemic, as well as the perspectives of physical education 
teachers on these practices. The findings from teacher interviews were 
analyzed in the context of existing literature, and several recommendations 
were formulated based on the study results.

One key finding was that physical education teachers working in special 
education settings made consistent efforts to maintain communication and 
collaboration with parents throughout the online education period. Teachers 
employed various strategies, including sharing course content, providing 
detailed explanations on how parents could offer effective feedback and 
intervention, creating instructional videos, preparing task sheets, and actively 
seeking to improve parental involvement. These approaches reflect the critical 
importance of parental support and engagement in the educational experiences 
of students with special education needs, as supported by prior research (Coley 
et.al., 2020; Hanson & Pugliese, 2020). However, the study also revealed that 
parents frequently faced challenges in providing timely and adequate feedback 
on course content and in facilitating their children’s access to online education 
platforms. These difficulties align with findings in previous studies (Arora & 
Srinivasan, 2020; Donitsa-Schmidt & Ramot, 2020; Fauzi & Khusuma, 2020; 
Rasmitadilla et.al., 2020), highlighting a consistent barrier in the distance 
education of children with disabilities. Therefore, it is essential to implement 
training programs for parents that focus on technology use and instructional 
techniques to empower them as effective partners in their children’s education.

The results further underscored the largely negative impact of the 
pandemic on the education of students with special needs. During this period, 
the roles of both teachers and parents in the learning and teaching processes 
underwent significant changes and expansions (Bozkurt, 2020). In particular, 
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increased parental involvement during the pandemic was found to have the 
potential to enhance the quality and effectiveness of online education. Schools’ 
active support of parents through guidance, resources, and training would help 
alleviate many of the challenges experienced during distance learning. Indeed, 
students and parents who were actively engaged in the process experienced 
more meaningful and productive learning outcomes. In contrast, students 
who lacked motivation, showed limited interest in physical education lessons, 
or did not have access to an appropriate learning environment struggled to 
benefit fully from online instruction. These observations align with findings 
by Rice and Dykman (2018), who emphasized motivation as a critical factor 
influencing student success in remote education settings (Tohidi & Jabbari, 
2012).

To address these challenges, it is crucial for educators and parents to clearly 
recognize and embrace their respective roles in supporting the educational 
development of students with special needs. In this regard, comprehensive 
in-service training programs should be developed and offered to physical 
education teachers working in special education. These training sessions should 
focus on effective online teaching methods, including the development and use 
of engaging instructional materials and educational applications tailored for 
remote learning contexts. Moreover, training programs for parents should be 
implemented to assist them in understanding how to support their children’s 
physical education at home and to facilitate the use of relevant technologies.

Another significant challenge identified was the inadequacy of the physical 
environment and availability of suitable materials for physical education during 
distance education. Many families faced difficulties in creating appropriate 
spaces conducive to physical activity, and teachers struggled with limited 
resources for instructional materials. To address this, courses on material 
development and adaptation should be made available to parents, equipping 
them with practical skills to support their children’s participation in physical 
education. Concurrently, teachers should receive targeted training to design, 
produce, diversify, and effectively utilize educational materials suited for home 
environments. Additionally, teachers should be trained in developing adaptable 
games, activities, and organizational strategies that can be implemented in 
limited physical spaces, ensuring inclusivity and accessibility. Creating an 
online platform where physical education teachers can share these activities, 
ideas, and best practices could foster collaboration and encourage greater 
active participation among students and parents.

For distance education to be truly effective and engaging, physical 
education teachers need to adopt pedagogical models that capture students’ 
attention and motivate active involvement. Models such as the basic 
education model, individualized education model, and individual and social 
responsibility model should be integrated into online teaching practices. 
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These models emphasize personalized learning and social engagement, 
which are particularly important for students with special education needs. 
Furthermore, providing free or subsidized internet services to families 
would reduce barriers to accessing educational platforms and resources. The 
development of a dedicated educational portal tailored specifically to students 
with special education needs could increase parental interest and involvement 
by offering targeted content and resources. Alongside these measures, offering 
psychological support services for parents is essential, as the added stress and 
challenges of supporting children’s education during the pandemic have had 
significant emotional and mental health impacts on families.

In conclusion, this study highlights the multifaceted challenges faced 
by physical education teachers, students with special education needs, and 
their families during the pandemic. It also underscores the importance of 
collaborative efforts, ongoing support, and targeted training to improve the 
quality and accessibility of physical education in online learning environments. 
By addressing the identified barriers and implementing the recommended 
strategies, educators and policymakers can better support the holistic 
development of students with special education needs, ensuring that physical 
education remains an inclusive, engaging, and beneficial component of their 
educational experience, regardless of external circumstances.
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As a social institution, education and educational services play a significant 
role in the development and strengthening of societies. Consequently, 
educational services are universally recognized as a fundamental human 
right (İşman, 2009). This status, legalized by the Universal Declaration of 
Human Rights (1948) and the European Convention on Human Rights (1950), 
states that everyone has the right to education, which should be directed 
toward the full development of human personality and the strengthening of 
respect for human rights and fundamental freedoms. Therefore, equality of 
opportunity and access, a core principle for signatory countries, is regarded as 
the foundational building block of successful educational systems worldwide. 
Initially, the principle of equality was handled in philosophical, religious, 
and subjective contexts, reflecting a type of “species equality” possible only 
in classless societies. With the influence of modernization and democracy, 
and the acceptance of different social classes, the concept of equality evolved 
into “equality of opportunity and access.” This arose from the realization 
that simply providing opportunities is insufficient when individuals’ starting 
conditions in life vary significantly (Ünal & Özsoy, 1999). In this context, the 
principle of equality of opportunity and access can be defined as ensuring that 
the distribution of advantages is independent of circumstances; thus, everyone 
can compete based on their talents and skills regardless of social, political, 
or economic origins (Çelebi, Güner, Kaya, & Korumaz, 2014; Gignoux & 
Ferreira, 2010).

However, global economic and political disparities cause inequalities 
between countries and even within them. In recent years, as the development 
levels of societies moving beyond the information age increase, the gap 
between them and underdeveloped or developing societies grows, leading 
to further inequality. Aware of this situation, international organizations 
have recently aimed to draw more attention to equality of opportunity and 
access. The World Bank (2011) emphasizes this by stating that “learning for 
all” means ensuring that all students—not just the most privileged or gifted—
acquire the knowledge and skills they need to lead happy, productive lives. In 
its report titled “Education for All,” UNESCO (2015) suggested the following 
implementation measures to achieve equality:

·	 When government budgets cannot expand services for everyone, they 
must target the most disadvantaged populations.

·	 Non-formal and community-based early learning programs should 
be supported where formal programs are less feasible.

·	 Governments should ensure that all youth, especially the least 
advantaged, acquire basic skills through universal access to free and 
compulsory lower secondary education.
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·	 To meet the needs of adults with low educational qualifications, 
governments should expand opportunities for continuous adult education.

·	 Governments should ensure that pre-service and in-service training 
programs include gender strategies for teachers to use in classroom pedagogy 
and management.

The following statements, frequently appearing in OECD reports, also 
represent equality of opportunity and access:

·	 Integrating immigrant students into the education system.

·	 Strengthening student performance for all students.

·	 Not ignoring different skill sets.

The aforementioned reports on equality of opportunity and access 
primarily focus on inequalities related to gender, economy, and learning 
differences. In this regard, international assessments such as TIMSS, PISA, 
and PIRLS can be said to serve the principle of equality. Based on the data 
from these assessments, countries that need to reorganize their education 
systems for the new information age can be identified. To prevent further 
economic disparities in the future, these countries are supported by developed 
nations and international aid funds. Although this may appear to be a practice 
by leading economies for their own benefit, the fundamental goal can be 
characterized as achieving equality of opportunity and access in education 
(Çelebi et al., 2014).

On the other hand, the primary goal of countries successful in these exams is 
not merely to organize their systems to succeed in assessments. For example, since 
the 1970s, Finland has built its education system on the following philosophy: 
“If schools influence the educational paths children take and their expectations 
for the future, they must have the capacity to cope with the inequalities 
children carry from home to school. Every school must systematically deal 
with the health, nutrition, and happiness of each individual student, as well as 
the inequalities caused by socioeconomic conditions” (Sahlberg,2011). In this 
sense, equality of opportunity and access is about every human being having 
the chance to live according to their full potential and being appreciated for 
who they are as individuals, regardless of category or rank (Rose, 2016). This 
can be expressed as one of the key keys to a successful education system and 
a successful country.

Historical Process of Equality of Opportunity and Access in Turkish 
Education System

In the period before Turks embraced Islam, education was generally 
shaped by customs (töre). There was a profound love for both girls and 
boys without gender discrimination, aiming to raise all children as useful 
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individuals for society. In this sense, it can be said that gender-based equality 
of opportunity and access existed in pre-Islamic Turkic societies.

Following the conversion to Islam, the structure of education in both the 
Seljuks and the Ottomans was shaped by Islamic beliefs and close relations with 
Arab societies. Educational institutions known as Nizamiye Madrasas in the 
Seljuk period were among the institutions providing equality of opportunity. 
During this period, students were provided with boarding and scholarship 
opportunities to ensure accessibility, and the income of the madrasas was 
provided by foundations (waqfs) (Gülşen & Gökyer, 2015).

In the Ottoman Empire, the views of Kınalızade Ali, an important 
statesman, on education and management reveal that society was divided 
into four groups: water (scientists), fire (warriors), earth (farmers), and air 
(merchants and artisans). He argued that every policy should be implemented 
equally and justly for every member of society, regardless of their group (Saklı, 
2018). Furthermore, he emphasized that parents should love their children 
regardless of gender and that the necessary education should be provided 
to all children within the family’s means. These views indicate that equality 
of opportunity in education partially existed during his time (Binbaşıoğlu, 
2009).

From the foundation of the Ottoman State until the Tanzimat (Reformation) 
period, the education system did not show significant differentiation or 
diversity. In the pre-modernization school system, the primary educational 
goal was the teaching of religious knowledge, with very little space for secular 
or practical information. Among the classical period institutions, madrasas 
were the most prominent (Güven, 2004).

The first madrasas were established during the reign of Orhan Gazi, 30 
years before the formal establishment of the Ottoman State, which is a concrete 
indicator of the importance the Ottomans placed on education (Akyüz, 2019). 
While madrasas were responsible for general education, different institutions 
were responsible for the training of administrators. Before the 18th century, 
schools such as the  Enderun  (Palace School) in Topkapı Palace, the  Acemi 
Oğlanları  School, or practices of training civil servants through clerkship 
education in government offices were not seen as part of regular general 
education. The language of instruction was Ottoman Turkish; however, in the 
empire’s peak periods, ordinary Muslim subjects were not admitted to these 
schools, except for those working in administrative offices (Gülşen & Gökyer, 
2015). Therefore, it can be said that the traditional civil educational institutions 
serving the Muslim Ottoman subjects were Mahalle Mektepleri (neighborhood 
schools) at the primary level and madrasas at the higher level. Occasionally, 
it is stated that wealth or other noble criteria were completely rejected, and 
an individual’s professional or social advancement was determined solely by 
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education. This generalization applies to both the Enderun and the madrasa; 
however, the same cannot be said for the Sıbyan (primary) schools in closed, 
isolated village units. Since no skill transfer occurred in these schools, the 
mechanism of rising through education was invalid. Leaving the village 
to continue urban education was a very rare phenomenon (Balamir, 1982). 
Additionally, although it is argued that a selection method based entirely 
on talented personality regardless of social relations was in effect in guilds 
(lonca), it is claimed that later, craft positions were transferred through 
hereditary means from generation to generation. Those who wanted practical 
and secular knowledge had to either educate themselves or attend gatherings 
(meclis) frequented by cultured individuals (Türk, 1999). Many scholars in the 
pre-modernization and modernization periods were self-educated in this way.

After the second half of the 18th century, the mechanism of equality of 
opportunity seen in palace schools and madrasas began to lose its validity. 
First, the devshirme system was abolished, which changed the social structure 
of the Janissary corps. Selection and promotion for certain positions began 
to rely on criteria other than educational success. Bureaucrats who could leap 
to upper levels of management through success in apprenticeship training 
in Istanbul were later replaced by a semi-hereditary merit system. Children 
of families whose profession was bureaucracy were more likely to become 
bureaucrats themselves. Being a member of the  ulema  (religious scholars) 
also ceased to be a learned profession and turned into a hereditary one. With 
the opening of modern-style schools (mektep), a period began where vertical 
mobility was again largely determined by education. However, because 
secondary education was not widespread, many people were eliminated before 
reaching higher education, making the validity of full equality of opportunity 
debatable (Balamir, 1982).

Following the Ottoman-Russian War of 1768-1774, the ineffectiveness of 
Ottoman forces against the Habsburg and Russian armies became clear. The 
military and political gains of Western states forced the Ottomans to defend 
themselves, making the reform of the army and navy mandatory. This led 
the Ottomans toward Western science. Consequently, the first modern state 
schools in the Ottoman Empire were military institutions established toward 
the end of the 18th century. The Mühendishane-i Bahri Hümayun (Imperial 
School of Naval Engineering), which provided practical knowledge and 
taught natural sciences, was the first modern educational institution that has 
preserved its institutional existence to the present day (Türk, 1999).

The establishment of a modern army increased the need for financial 
resources, and access to these resources required an effective tax system and 
a central administrative structure. The need to train qualified civil servants 
for this administrative structure led to the establishment of the first civil 
state schools starting from 1839. Schools were not only built for military 
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and utilitarian purposes; the necessity of an education (maarif) system that 
would serve political, economic, and cultural goals also played an important 
role. However, with a curriculum prioritizing religious and moral values, 
schools became centers of discipline and upbringing (terbiye). This approach 
is essentially comparable to the “social disciplining” policies that emerged in 
early modern European absolutism (Güven, 2004).

Prior to the 1869 General Education Regulation (Maarif-i Umumiye 
Nizamnamesi), the educational network consisted of Mahalle Mektepleri and 
madrasas under the control of the ulema. Legally, higher-level state schools such 
as Rüştiye (middle schools), Dar-ül Maarif, and Mahreci Eklam also existed. 
These schools were established as alternatives to the Sıbyan schools, which failed 
to prepare students for the military academies. The increase in employment 
and welfare levels of Rüştiye graduates later increased public interest in these 
institutions; however, struggling to meet the demand, the administration 
prioritized the children of high-ranking state officials. The fact that these 
schools served the wealthy inhibited equality of opportunity. According to 
Balamir (1982), the aim was to strengthen the Turkish bourgeoisie through an 
education model close to the Western style. During this period, measures to 
open the commercial sector to the public could be seen as an attempt to keep 
the Ottoman nobility away from such “second class” jobs. Even the opening 
of schools can be linked to this. Thus, in the face of developments requiring a 
new social division of labor, it can be argued that “alert children of the people” 
were granted more vertical mobility opportunities than before by spreading 
education to the provinces. While the factors leading to the decision to spread 
qualified primary schools were related to economic developments and social 
policies, they may also have been linked to a demographic factor. Due to their 
small numbers, the school-age population of the wealthy was insufficient to 
fill the  Rüştiye  and  İdadi  (high schools). Therefore, the student shortage in 
middle and some high schools was filled by opening these institutions to 
the poor children of the people who constituted the majority of the empire. 
The right for girls to receive education alongside boys also coincides with the 
establishment of Rüştiyes. With the opening of the first girls’ Rüştiyes in 1859, 
children of some wealthy and cultured families acquired religious and literary 
knowledge by utilizing private tutors or through self-study. In this sense, it 
can be said that efforts regarding equality of opportunity in education began 
to be implemented (Türk, 1999).

Through the efforts of Tanzimat bureaucrats, primary education was 
attempted to be secularized, and basic practical knowledge and literacy 
were taught in neighborhood schools. As the  Rüştiyes  were insufficient in 
strengthening the foundation of students for higher education,  İdadis were 
established by the 1869 regulation. These institutions provided preparatory 
education for higher learning. The state started evening classes in İdadis and 
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made education free to educate poor and talented children. After the İdadis, 
the Sultanis (Imperial Lycées), established under French influence, were the 
first Western-style high schools. Among these, the Galatasaray Sultaniye 
was established as a model paid school. It was primarily established with 
the education of Christian children in mind. However, the 1869 regulation 
later stipulated the opening of a Mekatıb-i Sultani in every provincial center, 
providing six years of education above the Rüştiye, and stated that they would 
be open to all Ottoman subjects regardless of class. In the same period (reign 
of Mahmud II), a decree reflecting the understanding of equality declared 
that all Ottoman subjects, regardless of religion, could attend medical school, 
thus granting non-Muslim students the right to higher education. During the 
period of Ahmet Mithat Pasha, the education of orphaned children was also 
addressed (Güven, 2004).

The highest institution decided to be established in the Western style 
was the Darülfünun (University), founded in 1846. It envisioned Muslim and 
non-Muslim Ottoman subjects studying side by side. It aimed to ensure they 
took part in the public services of the modernizing state with the common 
knowledge they would gain in a boarding school environment, far from the 
religious traditions and influences outside the madrasas.

In conclusion, it can be argued that until the Ottoman Empire entered 
its period of decline, education in urban areas led to vertical mobility and 
selection for the educational process was based on personal talent rather than 
social origin. However, it is assumed that as long as they remained in the 
village, the rural population had almost no opportunity to change professions 
through education. With the empire’s stagnation, the selection and promotion 
processes in cities became corrupted, and the tendency to determine candidate 
students based on hereditary social characteristics increased. However, in the 
18th and 19th centuries, social mobility occurred for those who graduated 
from certain schools opened according to the Western model. Nevertheless, 
since those attending these schools were mostly the children of the elite, 
whether this created equality of opportunity is debatable. Although the 
tendency to spread Western-style middle and primary education to provinces 
outside Istanbul strengthened during the reign of Abdulhamid II, it can be 
said that individuals in sparsely populated settlements did not receive their 
share of this expansion (Balamir, 1982).

With the start of Republican history, the form of education targeted 
by Atatürk was widespread, co-educational, and populist (halkçı). In this 
sense, equality of opportunity and access was aimed at by emphasizing the 
importance of women’s education and the equality of men and women. This 
philosophy initiated the process of girls and boys studying together (Güngör, 
2007). Although not based on hard data, it can be said that from the foundation 
of the Republic until approximately the 1970s, education facilitated vertical 
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mobility. In the early years of the Republic, mobility through education in 
rural areas was nearly non-existent. The educational institutions that first 
opened the path of professional change for the villagers were the  Village 
Institutes  (Köy Enstitüleri). However, it was stated that after finishing the 
middle section of the institutes, only those with extraordinary talent could 
go to high school by winning a competitive exam; thus, only very brilliant 
children were given the chance to advance without losing their character. It 
can be argued that by the 1970s in Turkey, education generally lost its value, 
and the option of rising through education for the rural population ceased 
to be valid. Additionally, the scarcity of trained technical or administrative 
labor led educated bureaucrats to hold a high position in terms of both social 
prestige and income. However, over time, changes began to be observed in the 
status provided by education according to the level and type of schooling. For 
example, from the early years of the Republic until about the 1960s, being a 
high school graduate meant rising to the rank of “gentleman” (efendi); later, 
it was realized that having finished high school without graduating from a 
university or college was no longer as valuable for raising one’s social status. 
Nevertheless, the privileges brought by being a university graduate also 
began to diminish rapidly. By the 1970s, it could be said that holding a higher 
education diploma was insufficient to provide social mobility.

During this period, the importance given to non-formal education and 
adult education can be cited as an indicator of the adoption of equality of 
opportunity and access in terms of accessibility (Gülşen & Gökyer, 2015). 
Adult education, known as “public education” (halk eğitimi) in Turkey, was 
seen as quite important by Atatürk. In 1922, a circular sent to governorships 
requested the initiation of public education in the context of teaching literacy 
and basic knowledge to villagers (Gök, 1999). Furthermore, Atatürk expressed 
the importance he placed on public education with these words: “The real 
owner of this country and the fundamental element of our society is the 
villager. It is this villager who has been deprived of the light of knowledge 
until today. Therefore, the basis of the educational policy we will follow is first 
to eliminate the existing ignorance” (Güngör, 2007).

Gender is another reason for experiencing inequality in society. Findings 
showing that the schooling rate of women is lower than that of men at every 
level of education also give the impression that the gap between men and 
women decreases as the level of education rises. However, since the female 
population is largely eliminated at lower levels of education, inequality is 
expected to reflect cumulatively at higher levels. While gender disparity in 
education exists in both rural and urban areas, the trend over time is opposite. 
In rural areas, the difference between men and women is greater in younger 
generations than in older generations. This can be explained by the fact that 
men are the primary beneficiaries of increasing opportunities. In urban areas, 
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conversely, gender disparity in education is gradually decreasing among 
younger generations. The most interesting situation regarding gender and 
inequality is that inequality is sharper for girls than for boys. In high schools, 
the proportion of girls coming from elite families is significantly higher than 
that of boys from all families. In conclusion, it can be hypothesized that the 
role played by education as a tool for social and economic advancement in 
Republican Turkey is rapidly diminishing. Furthermore, it can be argued that 
as long as the criteria for participating in the educational process are regional, 
local, economic, social, and gender-based positions instead of personal talent 
differences, vertical mobility through education cannot be expected (Balamir, 
1982).

�Equality of Opportunity and Access in the Context of Turkish 
Education System Problems

The Turkish National Education System was shaped by Atatürk’s visionary 
thoughts and secured by the Basic Law of National Education No. 1739. In this 
context, within the fundamental principles under Article 3 of the Basic Law 
of National Education, the principles of generality and equality in education, 
the right to education, and equality of opportunity and access in education 
are included (MEB, 2019). However, when research and national reports are 
examined, it is determined that there are some problems in terms of equality 
of opportunity and access in Turkey:

According to the findings by Şişman (2006), although democratic 
values are emphasized in theory and official texts in Turkey, it cannot be 
said that they are sufficiently implemented in practice. Despite the fact that 
five-year development plans prepared since the 1960s, the beginning of the 
planned development period—state that equality of opportunity and access  
in education will be ensured and social mobility will be achieved through 
education, inequalities have gradually increased instead of being resolved.

Polat (2009) lists the areas where equality of opportunity and access are 
not sufficiently applied as: the participation of girls in education not being at 
the target level, economic conditions negatively affecting access and success, 
basic education not being completed by every individual in society, basic skills 
not being provided to everyone, and insufficient participation in pre-school 
education. In Turkey, where the youth and female population are higher, it 
has been determined that the participation of girls in education, including 
pre-school, is lower than the male population (Seven & Engin, 2007). Girls are 
in a more disadvantaged position than boys from birth. It has been stated that 
these inequalities are seen in many areas, from the opportunity for university 
education to career choices (Özaydınlık, 2014). Accordingly, although equality 
of opportunity and access in education in Turkey is theoretically emphasized 
in written texts, research shows that, unfortunately, it is not at a sufficient 
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level in practice over time. Another problem to be addressed within the scope 
of equality is the access of the disabled to education. It is observed that the 
problems faced by disabled individuals regarding educational tools, equipment, 
materials, and the physical conditions of educational spaces negatively affect 
their participation in education (Çağlar, 2012; Kaymaz, 2015). The situation 
of Turkey regarding equality is presented through statistics supported by 
international and national reports in recent years.

Equality of Opportunity and Access in Turkey in the Context of Gender

When TEDMEM (2019) is examined, it is seen that the schooling rates of 
girls living in rural areas, especially in the east of the country, are lower than 
girls in other regions and boys in general. Looking at TEDMEM (2023) data, 
it is observed that the gender gap in schooling rates (especially at the primary 
and middle school levels) across Turkey has largely closed. However, in the 
rural parts of Eastern and Southeastern Anatolia, the risk of early dropout 
from secondary education continues for girls due to household poverty, 
seasonal agricultural labor, and traditional gender roles. Disadvantaged 
conditions constitute a more resilient obstacle to girls’ access to education 
compared to boys. Nevertheless, there is no structural feature in the country 
that prevents children growing up in small cities and towns or among non-
Turkish ethnic minorities from going to school. Despite this, the schooling 
rates of these children are low.

This situation reflects the low levels of advantage in family backgrounds. 
The impact of the household structure in rural areas (parents with low 
education levels, crowded family structure) on educational participation 
continues. Existing data confirm that a significant portion of out-of-school 
children is concentrated in the lowest income group socioeconomically. The 
main priority in Turkey is not only to enroll girls in school but to ensure 
they complete secondary education, especially in rural areas. The academic 
achievement levels of girls who continue their education are similar to or 
higher than their male peers in many subjects. Consequently, gender, which is 
one of the most important conditions determining access to education through 
differences in enrollment and attendance, is not a significant determinant of 
educational success levels provided the student is enrolled in school.

Equality of Opportunity and Access in Light of Education Process 
Outcomes

The outcomes of educational processes encompass many issues that 
shape life, such as individuals’ education levels, participation in education 
and employment, employability and monthly earnings, and the cost and 
return of education. Data on these outcomes can contribute to socioeconomic 
improvement individually and socially, as well as ensure equality of 
opportunity.
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According to OECD (2019) data on education levels, the rate of young 
adults aged 25-34 who are not secondary school graduates in Turkey is 43%. 
Such a high rate of young adult population who have not even reached the 
secondary education level points to risks regarding basic literacy skills. 
According to OECD (2023) data, the rate of young adults aged 25-34 who 
are not secondary school graduates has decreased to 32% for men and 34% 
for women. Although this rate is a serious improvement compared to 2019 
(43%), it is still twice the OECD average. There is no significant difference 
in employability between secondary school graduates and associate degree 
graduates (75% for men and 30% for women for secondary school; 81% for 
men and 36% for women for associate degree). This situation necessitates a 
review of the associate degree level in terms of its ability to meet labor market 
needs and the quality of education. The rate of young adults aged 25-34 with 
higher education in Turkey has increased rapidly in recent years, reaching 
39% for men and 44% for women; this rate has approached the OECD average 
(41%/54%) for the first time.

These rates gain more importance at the point where educational level 
impacts employability. In this sense, the fact that the rates of young adults who 
are neither in education nor in employment (NEET) are among the highest 
among OECD countries for both women and men poses a risk in terms of the 
ratio of the qualified population contributing to production, socioeconomic 
reflections, and sustainable development. The NEET rate for youth aged 18-24 
in Turkey is one of the highest among OECD countries at 33.5%. This rate is 
44.9% for women and 22.7% for men. This situation shows that even educated 
women face structural barriers in participating in the labor market and that 
the capacity of education to transform into employment is weak. Based on 
these data, while the limited availability of employment areas for women in 
Turkey is seen regardless of education level, prioritizing policies to eliminate 
this inequality is important for equality of opportunity. Life-long learning 
strategies should be developed and implemented to increase the skills and 
quality of the young population with low education levels.

Equality of Opportunity in the Context of Access to Education

Pre-school education in many countries is not limited to the 3-5 age range 
but is expanded to include those under three. Indeed, in the OECD average, 
one in every three children under three benefits from early childhood and 
care services, and in many OECD countries, this rate rises to one in two. In 
Turkey, this rate corresponds to only three out of every 1000 children. Despite 
all the progress in 3-5 age schooling rates, Turkey (40%) remains at the bottom 
of OECD countries. Additionally, although the annual expenditure per child 
for the education of children in the 3-5 age group increased from $3,591 in 
2015 to 5,568 in 2016,it is below the OECD average (8,605). All these data show 
that serious steps must be taken to generalize pre-school education in Turkey. 
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In generalization efforts, access to quality pre-school education should be 
ensured alongside access, and its role in the holistic development of children 
should be taken as a basis (TEDMEM, 2019). Fortunately, a major mobilization 
has been declared in pre-school education in recent years. According to MEB 
(2024) data, the 5-year-old schooling rate has risen to the 96% band, showing 
great success. However, while the 3-5 age schooling rate has increased (54%), 
it is still far behind the OECD (2023) average (above 85%). Although resources 
allocated to early childhood education have increased, access to quality and 
free pre-school education remains an area of “inequality of opportunity” 
between regions and income groups.

In the OECD average, compulsory education starts at age six with 
the primary level and ends at approximately age 16, including various 
stages of secondary education. In many OECD countries, the age range in 
which at least 90% of the population participates in education goes beyond 
the compulsory education age. In Turkey, the opposite is true. Although 
compulsory education is 12 years, the period during which at least 90% of 
the age population participates in education is 10 years. This shows that many 
children or youth in the compulsory education age group in Turkey still face 
problems regarding access to school. Examinations by age groups show that a 
significant part of this problem is in the 15-19 age range, which corresponds to 
secondary education. With a schooling rate of 71% in this age group, Turkey 
ranks among the OECD countries with the lowest schooling rates and lags 
behind the OECD (2023) average (88%). Turkey’s data show that investments 
must be increased, incentive mechanisms must be developed, and special 
measures for disadvantaged students must be taken to ensure that children in 
the compulsory education age group access and complete education under fair 
and equal conditions. Especially with recent regulations regarding vocational 
education centers (MESEM), the increase in the early transition from formal 
education to the workforce is being discussed in terms of the principle of 
“completing compulsory education in school” (TEDMEM, 2023).

Poverty and Education

There is a strong correlation between education level and poverty in Turkey. 
84% of the poor are either illiterate or have not completed basic education. 
The poverty rate is highest among those who are illiterate, with 35% of this 
group and 19% of those who have not completed basic education living below 
the poverty line. While the poverty rate of the illiterate is twice the general 
population’s poverty rate, the poverty rate decreases as the education level rises. 
There is a correlation between the education level of the head of the household 
and the poverty levels of the household (TEDMEM, 2019). TÜİK (2025) and 
TEDMEM (2023) reports show that the inverse proportion between education 
level and poverty risk continues. In Turkey, while the poverty rate of families 
whose household head is a higher education graduate is approximately 2.5%-
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3%, this rate is over 25% for those who are illiterate. Being a higher education 
graduate constitutes the greatest shield against poverty. The poverty rate of 
university graduates is approximately 10 times lower than those who have 
not finished any school. With high school graduation, the poverty rate drops 
to single digits (7.4%). Every step increase in education level creates a direct 
positive multiplier effect on household income. According to TÜİK data, the 
average poverty rate across Turkey is 13.0%. The population with less than a 
high school education and those with no education face a risk well above this 
national average. Socioeconomic status (SES) continues to be the strongest 
determinant of student success. According to PISA 2022 results, the score 
difference between students in the top and bottom SES deciles in Turkey is 
equivalent to approximately 2-3 school years.

Equality of Opportunity and Access in the Context of Financial 
Resources Allocated to Education

The diversity and size of financial resources allocated to education do 
not always guarantee quality. However, it can be mentioned that there is a 
balance point for each country. Data on financing sources are considered 
important for making international comparisons and specific assessments for 
the country. According to OECD (2023) data, Turkey spends an average of 
$5,425 per student annually from primary to higher education. This figure 
is seen to be less than half of the OECD average of $14,209. Although the 
ratio of the Ministry of National Education budget to GDP is increasing, 
approximately 83% of the budget is allocated to personnel expenses and 
social security premiums. This situation shows that limited shares remain for 
“direct investment” items (materials, R&D, technology) that will improve the 
physical facilities of schools and increase educational quality. Additionally, 
while the share of households in education expenditures at the primary level 
is approximately 19% in Turkey, this rate is 5% in the OECD average. This 
proves that a significant part of the education cost is on the shoulders of 
families, which deepens inequalities (TEDMEM, 2024).

In addition to the number and salaries of teachers, quality is affected by 
many other factors such as teaching materials, the quality of the curriculum, 
teaching duration, and the number of students. Indeed, under the higher 
education level, the majority of expenditures consist of teaching services, while 
in higher education, they consist of ancillary services and R&D expenditures. 
In this context, expenditures to be made to increase quality, excluding all fixed 
costs and ancillary services, constitute the basis for resource efficiency and 
effectiveness. The share of public and private expenditures in total education 
expenditures is important in terms of the role of the public sector, which is 
the main source of education financing. In Turkey, the public sector, which 
is the main provider of free and qualified education, has a smaller share in 
education expenditures at levels below higher education compared to the 
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OECD average. At this point, examining both the reasons for choosing private 
education and the growth in the sector with private education policies and 
incentives will allow for more comprehensive analyses.

Equality of Opportunity and Access in the Context of Learning 
Environments and Schools

In Turkey, the time teachers must devote to teaching for their salaries 
and teacher salaries are quite low compared to the OECD average. 
However, it should be noted that these data are calculated according to the 
course hours that must be taught in return for the salary, and the salaries 
do not ref lect additional payments. It is known that the weekly course 
hours taught by most teachers in Turkey, including additional courses 
and weekend courses, are much higher, and additional courses also affect 
total net income. Therefore, it will not be possible to make a definitive 
judgment about teachers’ working hours and total net income based 
only on these data. On the other hand, according to OECD (2019) data, 
teachers’ gross salaries in Turkey are 15% lower than those of other higher 
education graduate employees. The fact that teacher salaries are lower 
than those of other higher education graduates and that salaries do not 
differentiate according to other qualifications held can negatively affect 
teachers’ motivation and work performance and reduce the likelihood of 
the teaching profession being preferred by qualified candidates. Therefore, 
teachers’ salaries and working conditions in Turkey should be interpreted 
by comparing them with other higher education graduate employees in 
the country, and improvement efforts should be planned accordingly. 
With the Teaching Profession Law (ÖMK) that came into force in 2022, 
career steps were introduced, and some improvement was achieved in 
incomes with specialist/headteacher compensations. However, teachers’ 
purchasing power continues to be under pressure from inf lation.

The proportion of teachers under the age of 30 in Turkey is quite high 
compared to other countries and the OECD average. One in every five teachers 
working at the primary, middle, and secondary levels in Turkey is under 30, 
and this rate is higher than the OECD (2023) average. Turkey continues to 
have a young teaching staff. If factors such as young teachers being open 
to development and innovation, having high motivation, and having up-
to-date knowledge are well-utilized, the potential of young teachers can be 
used to increase the quality of education and teaching. On the other hand, if 
effective professional development activities and mentoring programs are not 
implemented, the lack of experience of the young teacher population can turn 
into a disadvantage (TEDMEM, 2019). The mid-term break practice started 
in 2019 continues; however, whether these breaks are a “learning loss” or a 
“social development opportunity” for disadvantaged students is academically 
debated. Incentive mechanisms implemented to keep qualified teachers in 
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disadvantaged areas are still insufficient, which feeds the “teacher quality” 
difference between regions.

Policy Recommendations for Ensuring Equality of Opportunity and 
Access  in Education

Through the Education Reform Initiative [ERG] (2025), OECD (2023), 
TEDMEM (2024), and United Nations Development Programme [UNDP] 
(2025) documents, which are among the strategic reports analyzing Turkey’s 
education system, employment dynamics, and social policies from different 
perspectives, a series of policy recommendations are made for the structural 
transformation of the education system and the establishment of equality 
of opportunity. Accordingly, universalizing pre-school education should 
be evaluated as a primary priority for ensuring equality of opportunity 
and access. Early childhood education is the most critical intervention 
area that both supports the holistic development of the child and prevents 
the intergenerational transmission of socioeconomic inequalities. Against 
recent regressions in schooling rates in the five-year-old group in Turkey, it is 
recommended that this level be made gradually compulsory and completely 
free. To reduce the high share of education expenditures of low-income 
households, public investments at the pre-school level should be increased, and 
these services should be integrated with the care economy and transformed 
into a protective mechanism supporting the employability of young women.

Furthermore, the fact that approximately 1.5 million children remain 
outside formal education despite being in the compulsory education age 
group stands as one of the biggest obstacles to ensuring justice in education. 
In this context, to minimize the risks of absenteeism and school dropout, it is 
recommended to activate data-based “Early Warning and Tracking Systems” 
at the school level. Instead of punitive approaches and grade retention practices 
that see academic failure as a discipline problem, individual intervention plans 
and restorative education programs focusing on the root causes of failure 
should be developed. Systemic recovery strategies that strengthen student 
belonging and motivation and center on the “it’s not too late” message should 
be implemented, especially during critical transition periods such as the 9th 
grade.

For groups with multiple disadvantages, such as refugee children, 
disabled individuals, and girls, it is mandatory to establish a rights-based and 
inclusive educational climate. Within the scope of combating the “invisible 
labor” burden (household care responsibilities) that prevents girls from 
continuing school and child marriages, in-depth monitoring mechanisms 
should be established at the local level. Removing bureaucratic barriers in 
registration processes for the integration of refugee children into the system 
and generalizing Turkish language education from as early as the 2nd grade 
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will form the basis of social cohesion. Additionally, preventing the quantitative 
decrease in special education services at the secondary level and sharing data 
in this field transparently with the public in terms of disability and nationality 
breakdowns are vital for ensuring social justice.

On the other hand, eliminating socioeconomic and spatial inequalities 
is a social policy issue that requires the equitable redistribution of public 
resources. The fact that the resources allocated to education by the top income 
group in Turkey are 28 times those of the bottom group deepens the quality 
gap between schools. To eliminate this imbalance, a free and healthy school 
meal to be offered to all students in state schools should be positioned as a 
strategic tool that not only provides nutritional support but also guarantees 
the right to education and increases school belonging. The rehabilitation of 
village schools in rural areas, making distance limits in transported education 
more flexible in favor of the child, and improving dormitory facilities will play 
a founding role in reducing spatial inequalities.

In addition, it should not be forgotten that strengthening human capacity 
and updating educational content are strategic levers for ensuring the quality 
and sustainability of education. Moving guidance and psychosocial support 
services from an exam-oriented structure to a “Comprehensive Developmental 
Guidance Model” and reducing the number of students per guidance teacher 
will directly affect students’ well-being. Fair employment and transparent 
appointment policies that prioritize teachers’ professional development, 
creativity, and well-being will increase the resilience of the system. Finally, 
digitalization and artificial intelligence applications in education (MEBİ, 
etc.) should be designed in a way that does not deepen the “digital divide,” 
prioritizing areas with insufficient infrastructure, and enriching content with 
green skills that support ecological justice.
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