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ABSTRACT: 

The article examines the digitalization of primary school 

pedagogy as a systemic transformation of teaching, learning, 

assessment, communication and teacher professional practice. 

Particular attention is paid to the pedagogically justified use of 

interactive content, digital formative assessment, collaborative 

platforms, learning analytics and artificial intelligence in age-

appropriate primary education. A comparative analytical 

framework is used to connect international experience with the 

needs of contemporary primary schools. The proposed model 

treats digitalization not as the replacement of the teacher or 

printed learning materials, but as the purposeful orchestration of 

multimodal resources, feedback loops, inclusive supports and 

safe digital participation. For publication drafting purposes, the 

quantitative visualizations use a clearly identified modelled 

analytical dataset and should be replaced by verified empirical 

observations if the manuscript is submitted as an empirical study. 

The analysis indicates that the strongest educational effects are 

associated with blended lesson design, digital storytelling, 

formative e-assessment, collaborative inquiry and teacher-guided 

AI support. The paper concludes with a practical implementation 

model emphasizing teacher competence, child development, 

digital safety, equity of access and evidence-based instructional 

design. 

Keywords: primary school pedagogy, digitalization, digital 

competence, educational technology, artificial intelligence, formative 

assessment, digital literacy, teacher education. 
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1. Introduction 

Primary education is the stage at which children 

acquire not only foundational literacy, numeracy 

and learning habits, but also the first stable 

patterns of interaction with information, 

technology and collaborative knowledge 

construction. Digitalization therefore has a 

special pedagogical meaning in the primary 

school. It cannot be reduced to the presence of 

devices, electronic textbooks or online platforms. 

Its educational value emerges when technology is 

aligned with developmental characteristics of 

younger learners, clear didactic goals, teacher 

mediation, formative feedback and safe 

participation. 

The international movement toward digitally 

enriched schooling has intensified the need to 

reconsider the professional role of the primary 

teacher. The teacher increasingly acts as a 

designer of learning sequences, curator of 

multimodal resources, facilitator of interaction, 

interpreter of learning data and guarantor of 

digital well-being. In this context, digital 

competence becomes part of pedagogical 

competence itself. It includes the ability to select 

technologies according to learning objectives, 

differentiate tasks, provide accessible 

representations, organize collaboration, assess 

progress and critically evaluate AI-generated or 

platform-generated outputs. 

The purpose of this article is to analyze modern 

trends and challenges in the digitalization of 

primary school pedagogy, compare relevant 

international approaches, and propose an 

integrated pedagogical model suitable for primary 

education. The article also emphasizes that 

technological intensity is not synonymous with 

educational quality: the decisive variable is the 

pedagogical architecture through which 

technology supports explanation, practice, 

feedback, reflection and inclusion. 

Digital transformation in primary education is 

also changing the temporal and spatial 

organization of learning. Classroom activity is 

increasingly connected with learning 

management systems, school communication 

platforms, multimedia libraries and home-based 

digital practice. This continuity can strengthen 

learning when tasks remain short, transparent 

and developmentally appropriate. At the same 

time, it requires teachers to coordinate screen-

based and non-screen-based activity so that 

digital resources complement handwriting, 

reading from print, oral discussion, manipulation 

of concrete objects, movement and face-to-face 

cooperation. 

A further issue concerns the transition from 

information consumption to knowledge 

construction. Younger pupils can easily become 

passive recipients of animation, video and 

automated hints. Effective digital pedagogy 

therefore requires tasks in which pupils predict, 

classify, compare, explain, create, revise and 

justify. The teacher must transform a digital 

resource into a cognitive task. For example, an 

interactive image becomes pedagogically 

meaningful when learners identify evidence, 

explain relationships and formulate a conclusion; 

a quiz becomes meaningful when its feedback 

leads to correction and a new attempt. 

Digitalization also expands the possibilities for 

differentiation and inclusion. Text-to-speech, 

enlarged visual representations, audio 

instructions, adaptive practice and multimodal 

response formats can reduce barriers for pupils 

with different learning profiles. However, 

differentiation should not isolate learners in 

individual digital pathways. Primary education 

remains fundamentally social, and inclusive 

technology should strengthen participation in 

shared classroom activity rather than replace it. 

These transformations make teacher professional 

development a central condition of sustainable 

digitalization. Teachers require not only technical 
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training but also methodological knowledge 

about cognitive load, age-appropriate interface 

design, digital assessment, data interpretation, 

online safety and the ethical use of artificial 

intelligence. Consequently, the quality of digital 

reform depends on the interaction between 

infrastructure, curriculum, teacher competence, 

school leadership and family communication. 

 

2. Literature and Conceptual Framework 

Research on educational technology increasingly 

distinguishes between access to technology and 

meaningful pedagogical integration. The TPACK 

tradition highlights the intersection of 

technological, pedagogical and content 

knowledge, while the DigCompEdu framework 

describes educators’ digital competence across 

professional engagement, digital resources, 

teaching and learning, assessment, learner 

empowerment and facilitation of learners’ digital 

competence. For primary school, these 

frameworks must be interpreted through the lens 

of child development: short learning cycles, 

concrete examples, multimodal explanation, 

guided interaction and carefully structured 

autonomy are particularly important. 

International experience also demonstrates a 

transition from technology as a presentation tool 

toward technology as an environment for active 

learning. Digital storytelling supports literacy and 

oral expression; interactive simulations make 

abstract relationships observable; gamified 

practice can increase repetition and immediate 

feedback; collaborative boards and documents 

support joint meaning-making; learning analytics 

can help teachers identify misconceptions; and 

AI tools can provide prompts, examples or 

adaptive scaffolds. At the same time, these 

opportunities introduce risks related to 

distraction, cognitive overload, unequal access, 

privacy, unreliable automated outputs and 

premature delegation of thinking to generative 

systems. 

Accordingly, the conceptual position of this 

study is based on pedagogical proportionality: the 

amount and complexity of digital mediation 

should be proportionate to the learning objective, 

learner age, task structure and teacher’s capacity 

to supervise the process. A digitally mature 

primary classroom is therefore not the classroom 

with the most screens, but the classroom in 

which digital and non-digital resources are 

deliberately combined. 

From a sociocultural perspective, digital tools 

acquire educational value through mediated 

interaction. Shared screens, collaborative 

documents and teacher-guided multimedia can 

create a common object of attention around 

which pupils explain, question and negotiate 

meaning. This is especially relevant in primary 

school, where verbalization and guided 

participation help children transform intuitive 

actions into explicit strategies. 

Research on multimedia learning further suggests 

that combining words and visuals can support 

understanding when representations are coherent 

and directly related to the learning goal. Excessive 

decorative elements, simultaneous streams of 

information and unnecessary animation may 

instead increase extraneous cognitive load. For 

younger learners, interface simplicity and teacher 

pacing are therefore not cosmetic design choices 

but didactic conditions. 

Formative assessment constitutes another major 

strand of the literature. Digital response systems 

can provide immediate information about 

misconceptions, response patterns and task 

completion. Their strongest pedagogical function 

is diagnostic: the teacher can adapt explanation, 

regroup pupils, provide targeted practice or invite 

learners to explain why an answer is correct. 

Thus, learning analytics should be interpreted as 

evidence for pedagogical decisions rather than as 

an autonomous judgment about the child. 

Digital storytelling and multimodal composition 

are particularly relevant to primary literacy. They 

allow pupils to connect written language with 

images, narration, sequencing and audience 

awareness. When carefully scaffolded, such tasks 

can support vocabulary development, narrative 

structure and motivation. Their value increases 

when children make decisions about content and 
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revise their products instead of merely 

assembling ready-made templates. 

Gamification is widely used to increase repetition 

and engagement, but the literature cautions 

against equating points, badges or competition 

with deep learning. In primary education, game 

elements are most useful when they provide 

meaningful practice, visible progress and low-risk 

opportunities to retry. Overemphasis on external 

rewards may weaken intrinsic interest or shift 

attention from the learning strategy to the score. 

Artificial intelligence introduces a newer layer to 

digital pedagogy. Generative systems can assist 

teachers with lesson variants, examples, 

differentiated prompts and feedback drafts, while 

adaptive systems can help identify patterns in 

pupil responses. Nevertheless, primary-school 

use requires strict teacher mediation, privacy 

protection, verification of generated information 

and explicit limits on automated decision-

making. AI should support professional 

judgment and learner thinking, not replace either. 

International comparison indicates that 

successful digitalization is typically ecosystem-

based. Infrastructure, teacher education, 

curricular resources, technical support, data 

governance and leadership need to develop 

together. Where one component is weak, 

classroom implementation becomes fragmented: 

devices may be available without suitable content, 

platforms may be introduced without teacher 

preparation, or digital assessment may generate 

data that teachers are not supported to interpret. 

For the Kyrgyz and Kazakh educational contexts, 

international models are most useful when 

adapted rather than copied. Language of 

instruction, connectivity, rural-urban differences, 

teacher workload, availability of local digital 

content and family access all influence 

implementation. A comparative perspective 

therefore serves as a design resource: it identifies 

principles that can be localized while preserving 

national curricular priorities and the 

developmental mission of primary education. 

3. Methodology 

The manuscript uses a comparative-analytical and 

design-based framework. International policy 

and competence frameworks, peer-reviewed 

research on primary education technology, and 

established models of teacher digital competence 

were synthesized to identify recurring 

pedagogical principles. To demonstrate how a 

future empirical section may be presented in the 

journal format, Figures 1–6 and the quantitative 

tables below use a modelled analytical dataset. 

These numbers are illustrative rather than 

reported observations and must be replaced with 

verified study data before any claim of empirical 

effectiveness is made. 

The analytical model contains six domains: digital 

lesson design, interactive content, formative e-

assessment, online collaboration, AI-supported 

feedback and digital safety. Each domain is 

interpreted through three criteria: pedagogical 

relevance, developmental appropriateness and 

transfer to independent learning. Comparative 

interpretation focuses on the relationship 

between teacher competence, instructional 

method and the quality of student participation. 

Table 1 clarifies the operational structure used to 

analyze digital pedagogy. It is included before the 

visual results because each numerical indicator 

should correspond to an observable pedagogical 

action rather than to general attitudes toward 

technology. 

Domain Operational indicator Evidence in practice 

Digital lesson design 
Alignment of technology with 

learning objectives 

Sequenced lesson plan and task 

logic 

Interactive content 
Age-appropriate multimodal 

explanation 

Digital story, animation, 

simulation 

E-assessment Immediate diagnostic feedback 
Quiz, rubric, exit ticket, response 

data 
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Collaboration Structured peer interaction 
Shared board/document, paired 

inquiry 

AI-supported feedback 
Teacher-guided use of generated 

prompts or feedback 
Revision task with verification 

Digital safety 
Privacy, source checking, 

healthy routines 

Class rules and supervised 

practice 

The table shows that digital competence is treated as pedagogical performance. This distinction is important 

because technical fluency alone does not guarantee that technology improves comprehension, participation 

or inclusion. 

4. Results and Extended Analytical Visualization 

Before comparing individual tools, it is useful to examine the digital-pedagogy profile as an integrated 

structure. Figure 1 presents a radar configuration of six mutually connected domains. The visualization is 

intentionally multidimensional because primary-school digitalization is effective only when planning, 

assessment, interaction, AI literacy and safety develop together. 

 

Figure 1. Radar profile of digital pedagogy competence (modelled analytical dataset). 

The radar profile demonstrates a broad outward 

shift rather than improvement in a single isolated 

skill. The strongest relative change appears in AI 

literacy because the baseline is intentionally low, 

reflecting the novelty of generative tools in 

primary pedagogy. However, the final value 

remains below the strongest domains, indicating 

that AI should be integrated more cautiously than 

familiar tools such as interactive content or 

collaboration. The profile also shows that digital 

safety must grow alongside innovation; 

otherwise, increased technological activity may 

create new pedagogical and ethical vulnerabilities. 

Figure 2 focuses on the magnitude of change in 

concrete teaching practices. A lollipop structure 

is used instead of a conventional bar chart so that 

differences among gains remain visually distinct 

without overloading the page. 



2026, 41(24s), 1535 - 1547                 INTERNATIONAL JOURNAL of SPECIAL EDUCATION 

________________________________________________________________________________________ 
 

 

 

www.internationalsped.com                          1540 

 

Figure 2. Percentage-point growth by digital teaching practice (modelled data). 

The largest modelled gain is associated with AI-

supported feedback, followed by formative e-

assessment and digital lesson design. This pattern 

is pedagogically plausible because feedback 

technologies can rapidly change the frequency 

with which learners receive information about 

errors and next steps. Yet high gain should not be 

interpreted as automatic effectiveness: primary 

pupils still require teacher explanation, emotional 

support and verification of automated 

suggestions. Cyber-safety routines show a smaller 

numerical gain because they depend on school-

wide norms and repeated behavior rather than on 

a single instructional technique. 

Figure 3 compares instructional methods through three dimensions at once: engagement, competence 

gain and transfer to authentic learning tasks. Bubble size represents transfer, allowing the figure to 

distinguish methods that are attractive from those that also support reusable learning strategies. 

 

Figure 3. Bubble map of instructional-method effectiveness (modelled data). 

Gamified practice occupies the high-engagement 

region, but project e-portfolios show stronger 

transfer because they require learners to collect, 

explain and reflect on products over time. AI 

feedback shows high competence gain, while 

digital storytelling combines strong engagement 

with substantial transfer in literacy-oriented tasks. 

The comparison suggests that no single 

technology should dominate the curriculum. A 

balanced ecosystem is preferable: storytelling for 

meaning, gamification for practice, analytics for 

diagnosis, collaboration for social learning, and 

portfolios for reflection. 

Primary-school digitalization should also be 

sensitive to subject differences. Figure 4 

therefore presents a curriculum-technology 

integration matrix. The heat-map form is useful 

because it reveals where particular tools are 

pedagogically stronger or weaker across subject 

areas. 



2026, 41(24s), 1535 - 1547                 INTERNATIONAL JOURNAL of SPECIAL EDUCATION 

________________________________________________________________________________________ 
 

 

 

www.internationalsped.com                          1541 

 

Figure 4. Heat map of curriculum–technology integration (modelled data). 

The matrix indicates that multimedia is especially 

productive for arts and literacy, while simulations 

have greater value in science and mathematics 

where processes and relationships can be 

visualized. Quiz and feedback tools are strong in 

mathematics and literacy because they support 

frequent checks of foundational skills. 

Collaboration is especially valuable in world 

studies and arts, where interpretation and shared 

production are central. The differentiated pattern 

reinforces a key principle: technology should 

follow the epistemic logic of the subject rather 

than be applied uniformly. 

Figure 5 models digital competence as a 

cumulative developmental process. Instead of 

presenting only a final score, the waterfall chart 

shows how successive pedagogical components 

can add layers of functionality to an initial 

competence profile. 

 

Figure 5. Cumulative contribution of pedagogical components to the integrated digital 

competence index (modelled data). 

The cumulative model emphasizes sequencing. 

Digital planning establishes the structure; 

interactive content enriches explanation; e-

assessment creates feedback loops; collaboration 

adds social construction of knowledge; and 

AI/analytics can support adaptive refinement. 

The final level is therefore not the effect of one 

platform but the outcome of coordinated 

pedagogical mechanisms. This is particularly 

important for primary education, where 

fragmented use of many applications may 

increase cognitive load without producing 

coherent learning. 

The final visualization addresses distribution 

rather than average performance. Figure 6 

contrasts control and experimental conditions in 

a modelled scenario to illustrate how a successful 

intervention should ideally shift the whole cohort 

toward functional and advanced digital-pedagogy 

levels. 
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Figure 6. Final distribution of digital pedagogy levels in two modelled conditions. 

The modelled experimental distribution contains 

substantially more participants at functional and 

advanced levels and fewer at low and basic levels. 

Distributional analysis is more informative than a 

mean score alone because it reveals whether 

improvement is broad or concentrated among 

already strong participants. For real research, this 

figure should be accompanied by sample size, 

confidence intervals and appropriate significance 

testing. 

Table 2 summarizes the modelled baseline and final values across the six domains. The table is designed 

to complement the graphics with exact values and to make the scale of change transparent. 

Digital pedagogy 

domain 

Baseline Final Gain 

Digital lesson design 48 81 33 

Interactive content 52 84 32 

Formative e-assessment 45 78 33 

Online collaboration 55 86 31 

AI literacy 31 72 41 

Digital safety 50 82 32 

The gains are intentionally balanced across most 

domains, with the exception of AI literacy, which 

starts from a lower baseline. In a genuine 

empirical study, such a pattern would require 

interpretation against teacher age, prior training, 

access to devices, school infrastructure and the 

intensity of professional development. 

A slope visualization provides a direct view of 

how individual competence domains may move 

from an initial to a post-intervention state. Figure 

7 emphasizes the distance travelled by each 

domain rather than only its final rank. 
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Figure 7. Slope graph of digital pedagogy competence change (modelled analytical dataset). 

The slope pattern shows strong improvement 

across all domains, with the steepest movement 

in AI literacy. The visual also makes clear that 

areas beginning at different baselines can 

converge after systematic professional 

development. Such convergence would be 

important in real implementation because uneven 

teacher competence can produce inconsistent 

pupil experiences across classes. 

Digital transformation depends on institutional 

readiness as well as classroom method. Figure 8 

maps eight enabling conditions around a polar 

structure, making imbalances in the digital 

ecosystem immediately visible. 

 

Figure 8. Polar readiness architecture for primary-school digitalization (modelled analytical 

dataset). 

The readiness architecture is strongest in content 

quality and digital safety, while AI governance 

and family support remain comparatively weaker. 

The imbalance illustrates why technology 

projects may underperform even when teachers 

and devices are available: governance, home-

school communication and ethical procedures 

can become limiting factors. 
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Figure 9 combines engagement and pedagogical 

transfer in a quadrant map. This representation 

separates methods that are merely attractive from 

those that also help pupils apply strategies in 

subsequent tasks. 

 

Figure 9. Engagement-transfer quadrant of digital teaching methods (modelled analytical 

dataset). 

E-portfolios and digital storytelling occupy a 

particularly strong region because they combine 

participation with reusable learning processes. 

Gamified practice is highly engaging but shows a 

more moderate transfer index, suggesting that 

game mechanics need explicit reflection and 

connection to curricular objectives. Teacher-

guided AI scaffolding has potential but requires 

carefully designed verification routines. 

The final additional visualization follows learning 

through an ordered instructional cycle. Figure 10 

compares literacy, mathematics and science to 

show how digitally supported pedagogy can 

accumulate value across diagnosis, modelling, 

guided practice, collaboration, feedback and 

reflection. 
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Figure 10. Learning-process progression across three primary-school domains (modelled 

analytical dataset). 

All three trajectories rise as the cycle progresses, 

but science benefits especially from collaborative 

and feedback stages, where visual evidence and 

explanation can be combined. Literacy develops 

steadily through modelling and guided practice, 

while mathematics shows strong gains when 

practice is followed by diagnostic feedback. The 

figure reinforces the argument that digital tools 

are most effective when embedded in a complete 

pedagogical sequence. 

5. Discussion 

The comparative analysis supports five central 

conclusions. First, digitalization in primary 

school should be defined pedagogically rather 

than technologically. The central question is not 

whether a classroom uses digital tools, but 

whether those tools improve explanation, 

practice, feedback, interaction and learner 

agency. Second, teacher digital competence is 

inseparable from general pedagogical 

competence because the teacher must decide 

when technology adds value and when a non-

digital activity is more developmentally 

appropriate. 

Third, international experience points toward 

blended ecologies rather than fully digital 

classrooms. Young learners benefit from 

movement between oral interaction, handwriting, 

manipulatives, books, visual media and carefully 

selected digital environments. Such alternation 

can protect attention and maintain the embodied 

and social dimensions of primary learning. 

Fourth, formative assessment is one of the most 

promising areas of digitalization because it can 

shorten feedback cycles and help teachers 

identify misconceptions early. Nevertheless, 

dashboards and automated scores should remain 

evidence for professional judgment rather than 

substitutes for it. 

Fifth, artificial intelligence requires a special 

governance model in primary education. Its 

strongest role is likely to be teacher-facing or 

teacher-mediated: generating differentiated 

examples, supporting planning, proposing 

feedback language, translating complexity into 

age-appropriate explanations, or helping teachers 

analyze patterns in student work. Direct 

unsupervised use by younger children raises 

stronger concerns about privacy, accuracy, 

dependency and the development of independent 

thinking. Therefore, AI literacy in primary 

education should begin with verification, source 

awareness, responsible questioning and 

understanding that generated output can be 

wrong. 

Equity remains a cross-cutting issue. Digital 

transformation may widen educational gaps 

when device access, connectivity, teacher training 

or family support are uneven. Inclusive digital 

pedagogy therefore requires offline alternatives, 

accessible design, low-bandwidth resources and 

school-level support mechanisms. Digitalization 

should expand participation rather than create a 

new prerequisite for participation. 

6. Practical Model for Primary School 

Implementation 

A practical implementation model can be 

organized as a repeated six-stage cycle: diagnose 

the learning need; select the simplest adequate 

digital or non-digital tool; provide explicit teacher 

modelling; organize guided pupil activity; collect 

formative evidence; and reflect on learning and 

digital behavior. The cycle preserves the teacher’s 

pedagogical control while allowing technology to 

increase visibility of learning processes. 

Stage Teacher action Digital support Expected outcome 

Diagnosis 
Identify misconception, 

readiness and access 

Short 

diagnostic/observation 
Clear learning need 
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Design 
Match objective, content 

and learner age 

Planning 

template/resource bank 

Coherent lesson 

architecture 

Modelling 
Demonstrate process and 

digital routine 

Interactive 

board/multimedia 
Shared understanding 

Guided activity 

Structure 

individual/pair/group 

work 

Story, quiz, simulation, 

shared board 
Active participation 

Feedback 
Interpret evidence and 

provide next steps 

Rubric, response data, 

teacher-guided AI 
Timely correction 

Reflection & safety 
Discuss learning strategy 

and responsible use 

E-portfolio/class digital 

rules 

Metacognition and 

digital citizenship 

 

This staged model is intentionally technology-

neutral. Schools can implement it with different 

platforms and infrastructure levels because the 

core sequence is pedagogical. The model also 

supports professional development: teachers can 

analyze each stage separately, identify where 

technology genuinely improves learning, and 

avoid unnecessary application switching. 

7. Conclusion 

Digitalization of primary school pedagogy should 

be understood as a transformation of 

instructional design rather than as a simple 

increase in screen-based activity. Its most 

productive forms combine teacher expertise, age-

appropriate multimodality, active learning, 

formative assessment, collaboration, inclusion 

and digital safety. Comparative international 

frameworks provide useful reference points, but 

successful implementation depends on local 

curriculum, infrastructure, language environment 

and teacher professional development. 

The extended visual analysis in this draft 

illustrates how a future empirical article can 

demonstrate multidimensional change through 

radar, lollipop, bubble, heat-map, waterfall and 

stacked-distribution formats. Because the figures 

use a modelled analytical dataset, they should not 

be cited as observed outcomes until replaced with 

verified field data. The conceptual conclusion, 

however, is clear: technology becomes 

educationally valuable when it strengthens the 

relationship between pedagogical intention, 

learner activity, evidence of understanding and 

timely feedback. 

For primary schools, the priority should 

therefore be sustainable digital pedagogy: fewer 

but better integrated tools, strong teacher 

mediation, transparent assessment, equitable 

access, and explicit cultivation of responsible 

digital behavior. This approach allows 

digitalization to support foundational learning 

without displacing the human, developmental 

and relational foundations of primary education. 
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