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Abstract: In the context of globalization and rapid digitalization, foreign language teacher
education requires technology-enhanced methodological preparation that integrates theory,
practice, collaboration, and reflective assessment. This study investigates how innovative
educational technologies can improve pre-service foreign language teachers’ methodological
readiness within MA programs in Uzbekistan. The research was implemented across five
institutions—Uzbekistan State World Languages University, Namangan State Institute of Foreign
Languages, Samarkand State Institute of Foreign Languages, Denov Institute of Entrepreneurship
and Pedagogy, and Kokand State University—selected for their diverse regional and institutional
contexts. A hybrid-didactic, modular model was introduced, combining interactive resources,
virtual collaboration tools, and indicator-based monitoring with formative assessment. Findings
suggest that technology-integrated instruction strengthens methodological competence, reflective
practice, professional communication, and adaptive teaching decision-making. The paper
concludes with practical implications for scaling technology-supported methodological training in
teacher education.
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INNOVATSION TEXNOLOGIYALAR ORQALI BO‘LAJAK CHET TILI
O‘QITUVCHILARINING METODIK TAYYORGARLIGINI MUSTAHKAMLASH:
O‘ZBEKISTONNING TANLANGAN MAGISTRATURA DASTURLARI TAJRIBASI
Erkulova Feruza Melikuziyevna
Namangan davlat chet tillari instituti dotsenti, PhD

Annotatsiya: Globallashuv va jadal ragamlashtirish sharoitida chet tili o‘qituvchilarini
tayyorlash jarayoni nazariya, amaliyot, hamkorlik va reflektiv baholashni o‘zaro uyg‘unlashtirgan,
texnologiyalar bilan boyitilgan metodik tayyorgarlikni talab etadi. Ushbu tadgiqot
O‘zbekistonning magistratura dasturlari doirasida bo‘lajak chet tili o‘qituvchilarining metodik
tayyorgarligini innovatsion ta’lim texnologiyalari orqali qanday takomillashtirish mumkinligini
o‘rganishga qaratilgan. Tadqiqot O‘zbekiston davlat jahon tillari universiteti, Namangan davlat
chet tillari instituti, Samargand davlat chet tillari instituti, Denov tadbirkorlik va pedagogika
instituti hamda Qo‘qon davlat universitetida amalga oshirildi. Ushbu oliy ta’lim muassasalari
hududiy va institutsional xilma-xillikni ta’minlash magsadida tanlab olindi. Tadgigot jarayonida
interaktiv o‘quv resurslari, virtual hamkorlik vositalari hamda formatif baholash bilan
uyg‘unlashgan indikatorli monitoringni o‘z ichiga olgan gibrid-didaktik, modulli model joriy
etildi. Natijalar shuni ko‘rsatdiki, texnologiyalar bilan integratsiyalashgan ta’lim bo‘lajak
o‘qituvchilarning metodik kompetensiyasini, reflektiv faoliyatini, kasbiy muloqot ko‘nikmalarini
hamda moslashuvchan pedagogik garor gabul gilish salohiyatini sezilarli darajada rivojlantiradi.
Magola yakunida o‘qituvchilarni tayyorlash jarayonida texnologiyalarga asoslangan metodik
tayyorgarlikni keng joriy etish bo‘yicha amaliy tavsiyalar berilgan.
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YKPEILUIEHUE METOAUYECKOMN NOATOTOBKH BYAYIIUX YUUTEJIEN
NHOCTPAHHBIX A3BIKOB C UCITIOJIb30OBAHUEM MHHOBAIIMOHHBIX
TEXHOJIOTYH: ONBIT U3EPAHHBIX MATUCTEPCKHX ITPOT'PAMM
Y3BEKUCTAHA

IpkyaoBa Pepy3za MenKy3neBHA
Hamanranckuii rocy1apcTBEHHBIM HHCTUTYT HHOCTPAHHBIX S3bIKOB Jo1ieHT, PhD

AHHoTanusi: B ycnoBusix rnmo0anu3aluy U WHTEHCUBHOW HHU(PPOBU3ALMU MPOIIECC
MOJTOTOBKH YUHUTEJEH HHOCTPAHHBIX S3BIKOB TPEOYET METOAMYECKON MTOATOTOBKH, 000TaIEHHON
TEXHOJOTHSIMU M OCHOBAaHHOM HAa MHTErpallid TEOPUM, INPAKTUKH, COTPYJHUYECTBA U
pedrnexkcuBHOro oueHuBaHusA. HacTodiee wuccienoBaHME HANpaBiI€HO Ha  H3Y4YEHUE
BO3MOXXHOCTEM  COBEPIIEHCTBOBAHUS METOJMYECKOM IMOATOTOBKM OyAYyHIMX  Y4MTEJel
WHOCTPaHHBIX S3BIKOB B paMKaX MAarucTepCKuX MporpaMMm Y30eKHucTaHa TMOCPEICTBOM
WHHOBAIIMOHHBIX 00pa3oBaTeNbHbIX TexHoJorui. MccnenoBanue ObII0 IPOBEACHO B Y30€KCKOM
rOCYJapCTBEHHOM YHHMBEPCUTETE MHUPOBBIX fA3BIKOB, HaMaHraHckoM rocyJIapCTBEHHOM
MHCTUTYTE MHOCTPAHHBIX SI3bIKOB, CaMapKaH/ICKOM IOCyAapCTBEHHOM MHCTUTYTE MHOCTPaHHBIX
A3BIKOB, JIEHOBCKOM MHCTUTYTE MPEAIpPUHUMATENbCTBA U MEJAroruky, a Takxke B Kokanackom
rocy/1apCcTBEHHOM YHUBepcHuTeTe. [laHHbIe BhICIINE YUeOHbIE 3aBECHMS ObLIIN OTOOPAHBI C LIEIIBIO
o0OecnieyeHrs. PerMOHAbHOTO M MHCTUTYIIMOHAJIBHOIO pasHooOpasus. B xoxe uccnenoBaHus
Obl1a BHeIpeHa TMOpPHAHO-IUJAKTHYEeCKass MOAYJIbHAs MOJEJb, BKIIOYAIOIIAsi WHTEPAKTUBHBIC
yueOHble pecypchl, CpEICTBa BHUPTYaJbHOIO COTPYJHHYECTBA, a TAKK€ MHIUKATOPHBINA
MOHHUTOPHHT, WHTEIPUPOBAHHBIN C (OpPMATHBHBIM OlleHHBaHHEM. [lodydeHHBIE pe3yIbTaThl
CBUJIETEJILCTBYIOT O TOM, YTO OOy4€HHE, UHTEIPUPOBAHHOE C TEXHOJOTHMSAMH, CIOCOOCTBYET
CYIIECTBEHHOMY pPa3BUTHIO METOJIMYECKON KOMIETEHTHOCTH, peQIEKCUBHOM IesTEeIbHOCTH,
HaBBIKOB NPO(ECCHOHATBHON KOMMYHUKAIlUM M CHOCOOHOCTH K MPHUHATHIO aJalTHUBHBIX
NEeAarornyeckux peleHui y OyAayummx yuuTened. B 3akitoueHuu cratbyd NpeCTaBICHbI
MPAKTUYECKHE PEKOMEHAAIMH MO IIMPOKOMY BHEAPEHHUIO TEXHOJOTMYECKH IMOJJEp:KUBaeMOMN
METOINYECKON MOITOTOBKU B CUCTEME MEJarOrMYecKOoro 00pa3oBaHHUs.

KuroueBble cjioBa:0ynyiiye yuyuTenss HHOCTPaAHHbBIX S3bIKOB, METOJUYECKAs! TOATOTOBKA,
MHHOBAIIMOHHBIE TEXHOJIOTHH, TTeJJaroriyeckoe 00pazoBaHue, FTHOPUIHO-UIAKTHYECKast MOJIEIb,
pedrexcuBHas MpakTHKa, (POpMaTUBHOE OLIEHUBAaHUE, IU(PPOBast eAaroruKa

INTRODUCTION

Digital transformation has reshaped educational systems worldwide, and foreign language
teaching is increasingly dependent on innovative technologies, interactive learning environments,
and flexible delivery models. For pre-service teachers, methodological preparation is no longer
limited to mastering theoretical principles; it must also develop the ability to design technology-
mediated lessons, implement interactive methods, collaborate in virtual environments, and monitor
learners’ progress using data-informed approaches.

Classic and contemporary educational thinkers provide a strong conceptual foundation for
this shift. For example, Toffler emphasizes rapid learning and adaptability as key competencies in
an era of change. Vygotsky’s concept of the Zone of Proximal Development (ZPD) highlights the
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role of guided support and social interaction in professional growth, while Dewey’s experiential
learning approach underscores the importance of practice-based, inquiry-driven learning. More
recent research trends further argue that technology integration—particularly through ICT-
supported environments and blended/hybrid formats—can foster learner autonomy, engagement,
and reflective development in language education.

Despite the growing availability of digital tools, a persistent challenge remains: technology
is often used as an “add-on” rather than being pedagogically integrated into methodological
training. Therefore, this study addresses the following aim: to examine how innovative
technologies, implemented through a hybrid-didactic modular model, enhance pre-service foreign
language teachers’ methodological preparation in selected MA programs in Uzbekistan.

METHODS

Research Design. This study adopted a practice-oriented research design grounded in
exploratory and implementation-focused approaches widely applied in teacher education research.
The design prioritized the systematic integration of innovative technologies into methodological
training and the close observation of how these interventions functioned in authentic instructional
settings. Rather than isolating variables under controlled conditions, the research focused on real
pedagogical processes, allowing methodological preparation to be examined as a dynamic,
context-sensitive phenomenon. This approach enabled the researcher to analyze not only outcomes
but also the processes through which pre-service teachers developed methodological competence
while engaging with technology-enhanced instruction.

Research Sites and Participants. To ensure institutional, regional, and pedagogical
diversity, the empirical base of the study consisted of MA programs in “Foreign Language and
Literature” at five higher education institutions in Uzbekistan: Uzbekistan State World Languages
University, Namangan State Institute of Foreign Languages, Samarkand State Institute of Foreign
Languages, Denov Institute of Entrepreneurship and Pedagogy, and Kokand State University.
These institutions were purposively selected to represent variations in digital infrastructure,
instructional traditions, and local educational needs?.

Within these settings, the researcher directly conducted experimental and trial-based
teaching interventions as part of methodological training modules, including teacher preparation
courses and practicum-related components. The participants were MA-level pre-service foreign
language teachers who were in the process of developing professional teaching competencies. This
multi-site implementation allowed for cross-contextual comparison and strengthened the
ecological validity of the findings, as the proposed model was tested under diverse educational
conditions.

Intervention: Hybrid-Didactic Modular Model. The core intervention of the study was the
design and implementation of a hybrid-didactic modular model aimed at enhancing
methodological preparation through innovative technologies. The model was structured around
five interrelated components. First, learning objectives and measurable outcomes were defined in
accordance with Bloom’s taxonomy and competence-based descriptors, ensuring clarity,
progression, and evaluability. Second, interactive learning resources were integrated, including
multimodal materials (visual, audio, and video content), simulation tools, and virtual language-lab
tasks designed to support both cognitive engagement and methodological skill development.

! Erkulova, F. A. (2023). Technology-enhanced methodological training in EFL teacher education: A competence-
based approach. International Journal of Applied Linguistics and English Education, 12(4), 112-124.
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Third, virtual collaboration tools—such as video conferencing platforms, collaborative
documents, discussion forums, and online peer-feedback mechanisms—were employed to
strengthen professional communication, cooperative lesson planning, and reflective dialogue.
Fourth, an assessment and monitoring system based on indicator-driven monitoring and formative
assessment was introduced to track methodological growth and provide timely, actionable
feedback. Finally, personalized learning trajectories informed by the Zone of Proximal
Development (ZPD) were implemented. Tasks were differentiated according to participants’
actual and potential competence levels, enabling a gradual transition from scaffolded, guided
performance to independent methodological decision-making.

Data Collection and Analysis. Data were collected using multiple qualitative and
performance-based instruments to capture changes in methodological competence
comprehensively. These included structured classroom observations of training sessions, analysis
of performance-based tasks such as lesson plans and micro-teaching activities, reflective reports
produced by participants, peer-feedback records, and outputs from formative monitoring tools.
The analytical focus was placed on key indicators of methodological development, including the
quality of instructional planning, alignment between technology and pedagogy, depth of reflection,
effectiveness of collaboration, and adaptability of teaching strategies. Through iterative
comparison and synthesis of these data sources, the study identified patterns of methodological
growth associated with the implementation of the hybrid-didactic modular model?.

To clarify the methodological rationale of the present study, it is essential to contrast the
proposed Hybrid-Didactic Modular Model with conventional approaches to methodological
training in pre-service foreign language teacher education. Traditional models in higher education
have primarily relied on theory-driven instruction, linear course structures, and summative
assessment practices, which often limit opportunities for contextualized practice, reflective
engagement, and adaptive use of educational technologies.

In response to these limitations, the current study introduces a practice-oriented and
technology-integrated model designed to align methodological preparation with contemporary
pedagogical demands. The comparison focuses on key dimensions of teacher education, including
instructional organization, learning objectives, resource design, assessment strategies, learner
differentiation, and the roles of instructors and learners. Table 1 presents a systematic comparison
of traditional methodological training and the proposed Hybrid-Didactic Modular Model across
these dimensions.

Table 1. Comparison of Traditional Methodological Training and the Hybrid-
Didactic Modular Model

Traditional Methodological Hybrid-Didactic Modular Model

Dimension .
Training (Proposed)

Practice-oriented and
implementation-focused; emphasis
on applying methodology in
authentic teaching contexts

Predominantly theory-oriented,
Research orientation emphasis on transmission of
methodological knowledge

2 Erkulova, F. A. (2022). Developing methodological competence of pre-service foreign language teachers through
digital and reflective practices. Journal of Language Education and Applied Linguistics, 6(2), 45-58.
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Instructional
structure

Linear, lecture-based sequence with
limited flexibility

Modular and hybrid structure
combining face-to-face and digital
components

Learning objectives

General objectives, often content-
driven

Clearly defined, measurable
objectives based on Bloom’s
taxonomy and competence-based
descriptors

Teaching materials

Textbook-centered, mainly print-
based resources

Multimodal digital resources (video,
audio, simulations, virtual language
labs)

Use of technology

Limited or auxiliary use of ICT

Systematic integration of innovative
technologies as core pedagogical
tools

Collaboration format

Individual work dominates; limited
peer interaction

Virtual collaboration through
forums, collaborative documents,
video conferencing, and peer
feedback

Summative assessment focused on

Indicator-based monitoring and

Assessment approach i formative assessment with
final outcomes .
continuous feedback
. Personalized learning trajectories
Learner Uniform tasks for all learners gtra)

differentiation

regardless of competence level

based on actual and potential
competence levels (ZPD-informed)

Role of the learner

Passive recipient of methodological
knowledge

Active participant, co-creator of
methodological solutions

Role of the instructor

Knowledge transmitter and
evaluator

Facilitator, mentor, and scaffold
provider

Reflection practices

Sporadic or optional reflection
activities

Systematic reflective reports, peer
feedback, and self-assessment

Development of
methodological
competence

Fragmented and theory-heavy

Integrated development of planning,
technology-pedagogy alignment,
reflection, and adaptability

Transfer to teaching
practice

Delayed and indirect

Immediate application through
micro-teaching, lesson design, and

practicum-linked tasks

As illustrated in Table 1, the proposed Hybrid-Didactic Modular Model represents a
significant shift from transmissive and uniform approaches toward a competence-based, adaptive,
and technology-enhanced framework. Unlike traditional methodological training, which often
treats digital tools as supplementary resources, the proposed model embeds innovative
technologies as integral components of instructional design, collaboration, and assessment.

Furthermore, the model operationalizes Vygotsky’s Zone of Proximal Development (ZPD)
by incorporating personalized learning trajectories that support gradual progression from
scaffolded methodological performance to independent instructional decision-making. Continuous
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indicator-based monitoring and formative assessment mechanisms enable real-time feedback and
reflective adjustment, fostering deeper methodological awareness and professional growth.

The comparison underscores the methodological added value of the Hybrid-Didactic
Modular Model in strengthening pre-service teachers’ capacity to integrate pedagogy, technology,
and reflection in authentic teaching contexts. These features provide a strong empirical and
theoretical foundation for evaluating the model’s effectiveness across diverse institutional settings.

RESULTS

The implementation of the hybrid-didactic modular model across the five selected
institutions revealed a set of stable and recurring outcome patterns, despite contextual differences
in infrastructure, institutional culture, and prior exposure to educational technologies. The results
indicate that systematic integration of innovative technologies into methodological training leads
to qualitative changes in pre-service teachers’ instructional thinking, reflective capacity, and
professional behavior. Before presenting a synthesized comparison of outcomes, the main findings
are described thematically below.

Improvement in Methodological Competence through Structured Technology Integration

Across all research sites, participants demonstrated a noticeable improvement in
methodological competence, particularly in aligning learning objectives, instructional procedures,
digital resources, and assessment strategies. Lesson plans produced during the intervention phase
showed clearer internal coherence and measurability. The use of modular outcome design,
grounded in Bloom’s taxonomy and competence descriptors, enabled participants to articulate
instructional goals more precisely and to select teaching techniques that logically supported those
goals. In contrast to earlier lesson plans, which were often descriptive and activity-centered, post-
intervention plans reflected purpose-driven sequencing, explicit learner outcomes, and clearer
links between tasks and assessment criteria. This suggests that technology integration, when
embedded within a structured didactic framework, enhances methodological clarity rather than
merely increasing technical complexity.

Growth in Reflective and Metacognitive Skills. A second major result concerns the
development of reflective and metacognitive skills. The systematic use of formative feedback,
reflective journals, peer observation, and guided self-evaluation significantly strengthened
participants’ ability to analyze their own instructional decisions. Participants increasingly
demonstrated awareness of why specific methods were chosen, how tasks functioned
pedagogically, and what needed adjustment.

Reflective entries evolved from surface-level descriptions of classroom events to analytical
reflections addressing instructional effectiveness, learner engagement, and alignment with
learning objectives. This shift indicates that reflective practices, supported by digital tools and
structured feedback cycles, contribute to deeper professional self-regulation.

Enhanced Professional Communication and Collaborative Teaching Capacity. The
integration of virtual collaboration tools resulted in marked improvement in professional
communication and collaborative competence. Online forums, shared lesson-design documents,
and peer-feedback activities encouraged sustained pedagogical dialogue among participants. Over
time, participants demonstrated increased confidence in discussing methodological choices using
appropriate professional terminology and referencing pedagogical principles rather than intuitive
preferences.
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Collaborative lesson planning activities fostered shared responsibility and collective
problem-solving, particularly during practicum-related tasks. This finding highlights the role of
technology not only as an instructional medium but also as a social and professional learning space.

More Adaptive Instructional Decision-Making (ZPD-Informed Progression). Results also
indicate a significant shift toward adaptive instructional decision-making, informed by the Zone
of Proximal Development (ZPD). Differentiated tasks and scaffolded support enabled participants
to progress gradually from mentor-guided performance to independent methodological execution.
As the intervention progressed, participants increasingly selected instructional strategies based on
learners’ needs, contextual constraints, and anticipated learning outcomes.

This adaptive behavior suggests that ZPD-informed design, when combined with digital
scaffolding, supports the internalization of methodological reasoning and promotes professional
autonomy.

Monitoring-Based Responsiveness and Faster Error Correction. Finally, the indicator-
based monitoring system and formative assessment mechanisms enabled rapid identification and
correction of instructional weaknesses. Common issues—such as weak task sequencing, limited
interaction patterns, or superficial feedback—were detected early through monitoring data and
addressed within the same training cycle.

This responsiveness contrasts with traditional models, where methodological weaknesses
often remain unnoticed until final assessment. The results demonstrate that continuous monitoring
enhances instructional agility and accelerates professional growth?,

Table 2. Summary of Key Outcomes of the Hybrid-Didactic Modular Model
Implementation

Pedagogical

Outcome Dimension

Observed Changes

Implication

Outcome Dimension

Methodological
competence

Clearer alignment of
objectives, tasks,
resources, and
assessment

Improved instructional
coherence and goal-
oriented teaching

Methodological
competence

Reflective and
metacognitive skills

Shift from descriptive
to analytical reflection

Stronger self-
regulation and
professional
awareness

Reflective and
metacognitive skills

Professional
communication

Increased use of
pedagogical
terminology and
argumentation

Enhanced
collaborative
professionalism

Professional
communication

Collaborative teaching
capacity

Active peer-to-peer
lesson design and
feedback

Development of
teamwork and shared
pedagogical
responsibility

Collaborative teaching
capacity

3 Erkulova, F. A. (2024). Integrating digital pedagogy and reflective practice in pre-service teacher education.
Teaching English with Technology, 24(1), 67-82.
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Adaptive decision- ﬁ}?:u:r:;;i?sr:::g;g iri;;)lm?o(r?;l Adaptive decision-
making (ZPD-based) P . making (ZPD-based)
selection autonomy

SUMMARY OF RESULTS

Overall, the results confirm that the hybrid-didactic modular model produces systematic
and transferable improvements in pre-service foreign language teachers’ methodological
preparation. The combination of innovative technologies, formative monitoring, reflective
practice, and ZPD-informed scaffolding created conditions for sustained professional development
across diverse institutional contexts. These findings provide a strong empirical foundation for the
subsequent Discussion section, where the results are interpreted in relation to existing research on
technology-enhanced teacher education and methodological competence development.

DISCUSSION

The findings of this study provide empirical evidence that a hybrid-didactic modular
model, when systematically integrated with innovative technologies, can significantly enhance the
methodological preparation of pre-service foreign language teachers. The discussion interprets
these results in relation to established theoretical perspectives and previous research, highlighting
both convergences and added methodological value.

First, the observed improvement in methodological competence supports earlier claims that
technology integration alone is insufficient unless embedded within a structured pedagogical
framework. Previous studies (e.g., Richards & Farrell; Bates; Anderson) emphasize that effective
teacher education requires coherence between learning objectives, instructional procedures, and
assessment practices. The present findings extend this view by demonstrating that modular
outcome design, grounded in Bloom’s taxonomy and competence-based descriptors, enables pre-
service teachers to operationalize methodological knowledge more consistently. Unlike traditional
approaches, where lesson planning often remains activity-driven, the hybrid model facilitated
outcome-oriented instructional reasoning, thus strengthening professional decision-making.

Second, the documented growth in reflective and metacognitive skills aligns with research
on reflective teacher development (Borg; Schon), which argues that reflection becomes
transformative only when supported by systematic feedback and guided self-analysis. In this study,
the integration of digital reflective journals, peer observation cycles, and formative feedback
mechanisms resulted in a qualitative shift from descriptive reflection to analytical and evaluative
reflection. This finding reinforces the argument that technology-mediated reflection, when
pedagogically scaffolded, accelerates professional self-regulation and methodological awareness.

Third, enhanced professional communication and collaborative teaching capacity confirm
sociocultural perspectives on teacher learning, particularly Vygotsky’s emphasis on social
interaction as a driver of cognitive development. The use of virtual collaboration tools created a
shared professional space in which methodological reasoning was externalized, negotiated, and
internalized. This supports earlier research on collaborative teacher education but also adds nuance
by showing that digital collaboration environments can normalize professional discourse and
reduce hierarchical dependence on instructors, especially at the MA level.

A central contribution of this study lies in its application of the Zone of Proximal
Development (ZPD) to methodological training rather than language acquisition alone. The results
demonstrate that ZPD-informed differentiation and scaffolding enable a gradual transition from
mentor-guided performance to independent methodological execution. This extends existing ZPD-
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based research by illustrating how methodological competence itself can be scaffolded, not merely
content knowledge or language skills. The adaptive decision-making observed among participants
suggests that structured technological support can facilitate the internalization of pedagogical
reasoning, leading to sustainable professional autonomy.

Furthermore, the effectiveness of indicator-based monitoring and formative assessment
highlights the importance of continuous diagnostic feedback in teacher education. In contrast to
summative assessment models, the monitoring system allowed for early identification of
instructional weaknesses and timely corrective action. This finding resonates with contemporary
research on learning analytics and formative assessment but contributes new insight by
demonstrating its applicability to methodological competence development, rather than student
achievement alone.

Despite these strengths, the findings should be interpreted with consideration of contextual
factors. Institutional differences in digital infrastructure and prior technological experience
influenced the pace of implementation, although the overall outcome patterns remained consistent.
This suggests that while the model is context-adaptive, successful scaling requires parallel
investment in instructor training and digital infrastructure.

In summary, the discussion confirms that the hybrid-didactic modular model represents a
conceptual and practical advancement in pre-service foreign language teacher education. By
integrating innovative technologies with structured pedagogy, reflective practice, and ZPD-
informed scaffolding, the model addresses long-standing gaps between theory and practice. The
results not only corroborate existing research but also extend it by positioning methodological
preparation as a dynamic, adaptive, and technologically mediated developmental process.
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