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Abstract:  

Using technological means in teaching has been a prime part of modern teacher training since digital 

technologies, online learning, simulation platforms, learning management systems, and applications based on 

AI are gradually defining how new teachers are taught how to plan, teach, assess, and reflect. Through an 

analytical framework based on reviews, this paper discusses the issue of technology-assisted teaching and its 

impact on professional growth of pre-service teachers in the teaching institutions. As suggested in the paper, 

technology-assisted instruction enhances the technological pedagogical content knowledge (TPACK), digital 

competence, instructional design capacity, reflective practice, self-efficacy, and classroom innovation 

readiness of pre-service teachers when embedded in genuine, well-scaffolded, and program-wide teacher 

preparation. The literature also indicates that single exposure to the devices or software alone is not enough, 

but clear results are achieved when teacher educators serve as examples of good practice, bridge the uses of 

technology with teaching and the content of the subjects, offer collaborative design experiences, and build 

persistent feedback cycles. Meanwhile, the review proves the ongoing obstacles to include the poor 

coordination of institutions, a lack of real field experience, inappropriate infrastructure, and the lack of focus 

on digital identity, affective aspects, and responsible AI utilization. The article hypothesizes that not a 

supplementary skill, but one of the primary aspects of teacher professionalism, should be technology-assisted 

teaching. It arrives at the conclusion that to enhance professional development among pre-service teachers, 

curriculum in teacher education institutions can be re-designed to include integrated digital pedagogy, 

reflection, practice-based learning and institutional support systems. This paper adds an integrated conceptual 

framework, research hypotheses and policy, curriculum, and practical implications. (Mishra and Koehler, 

2006; Tondeur et al., 2012; Tondeur et al., 2025; Williams et al., 2023; Zhang et al., 2025). 
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1. INTRODUCTION 

Professional growth of pre-service teachers ceases being tied to the subject knowledge and traditional 

pedagogy. Future educators will have to create interactive lessons, review digital resources, make instructional 

decisions with the data, collaborate on platforms, and adapt to new tools like AI-assisted applications in 

digitally mediated learning settings. Teacher education institutions are thus under pressure to educate pre-

service teachers not only to use technology, but to use it in a meaningful way in teaching and learning. Studies 

have continuously revealed that the quality of technology-related experiences during teacher preparation 

impacts significantly on whether the prospective teacher is prepared to utilize the digital tools in actual 

classrooms. The same gap between coursework knowledge and the knowledge expected during practice was 

also found in earlier studies, which imply that technical training is not sufficient to make pre-service teachers 

be able to be professional (Tondeur et al., 2012; Mishra and Koehler, 2006). 
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This argument is supported by recent scholarship. The current systematic reviews state that, in addition to the 

technical and pedagogical integration of pre-service teacher preparation, the digital identity, affective aspects, 

model of instruction design, and AI contribution to the instructional process must also be considered. 

Meanwhile, the research carried out in other settings also indicates that teacher education establishments tend 

to be quite disjointed in their efforts: courses are not well-coordinated, practice opportunities are scarce, and 

even university educators continue to use traditional methodology yet demand students to develop into tech-

savvy experts (Tondeur et al., 2025; Aleksieva, 2025). 

 

In this paper, the researcher shall examine the effects of technology assisted instruction on professional growth 

of pre-service teachers in teacher training colleges. It takes a review-centered analytical stance and puts 

professional development in a multidimensional framework, which encompasses TPACK development, self-

efficacy, instructional plans, reflective practice, teamwork, and innovation preparedness. This paper will 

consolidate both new and classic sources of information to support the argument of why technology-assisted 

teaching is important, the forms of implementation most effective, and the conditions in the institution that 

facilitate or constrain the impact. Through this, it provides a systematic research article that can inform 

academic writing, future empirical research, and institutional change in teacher education. An example is 

Backfisch et al. (2024), whom the journal was referring to as the first to present it to the public, though it was 

already known to various informational sources (Lim et al., 2023; Williams et al., 2023). 

 

2. RESEARCH OBJECTIVES 

1. To examine the effect of technology-assisted teaching on the professional development of pre-service 

teachers. 

2. To analyze how technology-assisted teaching contributes to the development of TPACK and digital 

competence. 

3. To investigate the relationship between technology-assisted teaching and pre-service teachers’ self-

efficacy, reflection, and instructional planning. 

4. To identify institutional and pedagogical factors that strengthen or weaken the impact of technology-

assisted teaching in teacher education institutions. 

5. To propose implications for curriculum design, teacher educator practice, and policy in teacher 

education. 

 

3. HYPOTHESES 

H1: Technology-assisted teaching has a significant positive effect on the professional development of pre-

service teachers in teacher education institutions. 

H2: Pre-service teachers who experience authentic, scaffolded, and reflective technology-assisted teaching 

demonstrate higher levels of TPACK and self-efficacy than those who receive isolated technical instruction. 

H3: Institutional support, modeling by teacher educators, and curriculum integration positively moderate the 

relationship between technology-assisted teaching and pre-service teachers’ professional development. 

 

4. LITERATURE REVIEW 

Technology-assisted teacher education literature is highly influenced by the TPACK framework which states 

that effective technology-based teaching is based on the combination of technological, pedagogical and 

content knowledge as opposed to the mastery of a single field independently (Mishra and Koehler, 2006). 

This framework is to be kept in focus as it explains why future educators tend to fail when digital tools are 

not taught in combination with subject teaching and pedagogy. Technology-assisted teaching is, therefore, 

most effective in teacher training when it is used to assist pre-service teachers in linking digital materials with 

curriculum objectives, student requirements, assessment, and classroom settings. 

 

An underlying synthesis conducted by Tondeur et al. (2012) analyzed 19 qualitative studies and found that 

there are common strategies to prepare pre-service teachers to successfully merge technology in the 

classroom. These were role models like teacher educators, learning technology by design, scaffolding real-

life experiences, collaboration, and institutional factors like leadership and cooperation. The relevance of this 

work remains very significant since it diverted the focus of many individuals in following courses on 
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technology only to the ecology of teacher training. Positive correlations were also identified later between 

these SQD strategies and pre-service teachers TPACK, with the participants indicating that some of the 

strategies remained not used in practice (Tondeur et al., 2020). 

 

Recent studies indicate that the discipline has grown to be more than the initial SQD model. A new systematic 

review by Tondeur et al. (2025) indicated that the new themes include digital identity, instructional design 

models, affective dimensions and the role of AI. This implies that technology-assisted instruction is no longer 

merely a source of skills but also professional identity, confidence and ethical preparedness in digitally 

complicated classrooms. In the same way, Zhang et al. (2025) summarizing the results of 38 studies published 

in 2014 to 2024 found that the topic of pre-service teacher digital competence is gaining momentum and that 

digital competence is now an important indicator of professional readiness. 

 

Empirical research also indicates that technology-mediated instruction enhances given aspects of professional 

growth. Lim et al. (2023) established that early childhood courses based on technology-rich coursework 

enhanced pre-service teachers with respect to the attitude towards educational technology and technology 

pedagogy. Cheng et al. (2024) determined five different TPACK profiles in pre-service teachers and 

demonstrated that taking courses could change the TPACK perceptions and intentions to teach with 

technology. Backfisch et al. (2024) showed that utility-value interventions have the potential to create 

knowledge integration processes, particularly in the event of a high implementation fidelity. Combined, these 

studies may indicate that the effect of technology-assisted teaching is not universal; it is dependent on the 

quality of designs, motivation, and contextual support. 

 

Another significant strand of literature is self-efficacy. Williams et al. (2023) believe that technology self-

efficacy is one of the key pillars of technology-infused teacher preparation and is being influenced by 

environments, beliefs, support, modeled experiences, and practice with an opportunity to reflect. According 

to Zhang et al. (2023), ICT competencies were affected by ICT integration self-efficacy indirectly via goal-

setting strategies, which means that the confidence does not work but acts in combination with self-regulated 

learning. This is consistent with more extensive evidence indicating that technology-assisted teaching is 

beneficial in supporting professional growth when pre-service teachers receive purposeful, guiding, and 

meaningful chances to implement digital tools, reflect on results and ultimately acquire competence. 

 

But there are also long-standing problems as documented in the literature. Aleksieva (2025) discovered that 

there are usually limited strategies used by the university teachers and the lack of policy coordination between 

courses undermines the development of pedagogical digital competence. This implies that structural 

fragmentation tends to obstruct the benefits of technology-assisted teaching. Thus, a program-deep, coherent, 

and reflective approach is well supported in the literature, as opposed to a case of technical exposure on a 

case-by-case basis. 

 

5. THEORETICAL FRAMEWORK 

The TPACK framework (Mishra and Koehler, 2006) is the main principle of this paper, and the self-efficacy 

theory described by Bandura but applied to teacher preparation (Williams et al., 2023) supports it. TPACK 

describes the knowledge framework to have successful technology-assisted instructions, whereas self-efficacy 

theory describes why self-confidence, mastery experiences, modeling, and feedback are important in 

professional development. The combined set of these frameworks implies that technology-assisted instruction 

influences professional growth by means of cognitive integration and motivational beliefs. 
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Table 1- Core Dimensions of Professional Development Supported by Technology-Assisted Teaching 

Dimension Description Key Supporting Literature 

TPACK development 

Integration of technology, 

pedagogy, and subject 

content 

Mishra & Koehler (2006); 

Tondeur et al. (2020) 

Digital competence 

Ability to select, use, 

evaluate, and adapt digital 

resources 

Tondeur et al. (2025); Zhang 

et al. (2025) 

Self-efficacy 
Confidence in planning and 

teaching with technology 

Williams et al. (2023); Zhang 

et al. (2023) 

Reflective practice 
Reflection on instructional 

decisions and technology use 

Williams et al. (2023); Lim et 

al. (2023) 

Sources synthesized from reviewed studies.  

 

6. METHODOLOGY 

The present paper employs a qualitative analytical methodology whereby a review has been used. It integrates 

the classical and the new academic references on technology-mediated teaching and pre-service teacher 

education. The systematic reviews, mixed-method research, and the peer-reviewed empirical research that 

investigated TPACK, digital competence, self-efficacy, and institutional strategies in teacher education were 

prioritized. The idea behind using this methodology does not involve generating statistical meta-analysis but 

rather developing a logical analytical argument out of convergent evidence across research. Such design is 

relevant because the area involves many constructs and institutional contexts and the recent systematic 

reviews already prove that the area is cumulative and quickly changing (Tondeur et al., 2025; Zhang et al., 

2025). 

 

7. ANALYSIS AND DISCUSSION 

The literature examined reveals that technology-assisted teaching has a positive influence on the professional 

development of pre-service teachers in at least four aspects. First, it enhances the integration of knowledge. 

When lesson design, model, and subject-specific planning incorporate the digital tools in the coursework, pre-

service teachers cease to utilize the tools in a procedural way and can begin to learn why, when, and how 

technology will assist learning. This is the main promise of TPACK-constitutive preparation (Mishra and 

Koehler, 2006; Backfisch et al., 2024). 

 

Second, technology-aided instruction enhances the feeling of confidence and agency. The empirical evidence 

on self-efficacy demonstrates that a candidate will be more willing to teach using technology when they are 

provided with conditions of support, practice, and modeling. The importance of self-efficacy lies in the fact 

that lowly confident teachers usually avoid technology despite the possibilities of finding the resources. 

Individual workshops or individual courses are thus less important than program-deep experiences (Williams 

et al., 2023; Zhang et al., 2023). 

 

Third, technology-based instruction enhances the planning and reflection of instruction. Pre-service teachers 

in technology-rich course studies had more positive attitudes to educational technology and technology 

pedagogy and their lesson plans were characterized by more pedagogical reasoning. This implies that, rather 

than being exposed to tools and becoming a professional, a teacher needs to reflectively apply and redesign 

their practice (Lim et al., 2023). 

 

Fourth, technology-assisted instruction can lead to readiness in the future and professional identity. In the 

recent reviews, it is stated that pre-service teachers now require digital identity, affect, ethics, and AI-

supported pedagogy skills. These are not optional enhancements anymore; they constitute what it takes to be 

a professional teacher in the modern institutions. Nevertheless, it is possible to achieve this potential only 

when institutions coordinate curriculum, enhance infrastructure and align pedagogical digital competence 

across courses and field experiences (Tondeur et al., 2025; Aleksieva, 2025). 
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Table 2- Synthesis of Selected Reviewed Studies 

Author(s) & Year Focus Sample/Design Major Finding 

Tondeur et al. 

(2012) 

Technology 

integration 

preparation 

Systematic review of 19 

qualitative studies 

Effective strategies 

include modeling, 

design-based learning, 

collaboration, authentic 

experience 

Tondeur et al. 

(2020) 

SQD strategies 

and TPACK 

Mixed-method; 688 pre-

service teachers + 

interviews 

Positive correlations 

between SQD strategies 

and TPACK 

Lim et al. (2023) 

Technology-rich 

early childhood 

courses 

Mixed-method; 22 pre-

service teachers 

Improvement in 

attitudes toward 

educational technology 

and technology 

pedagogy 

Zhang et al. 

(2023) 

ICT self-efficacy 

and competencies 

Structural model; 204 

pre-service teachers 

Self-efficacy 

influenced 

competencies indirectly 

through goal-setting 

Backfisch et al. 

(2024) 

Utility-value 

intervention and 

TPACK 

Two experiments; N = 

43 and N = 115 

Intervention supported 

knowledge integration 

processes 

Cheng et al. 

(2024) 
TPACK profiles 

Pre/post survey cluster 

analysis 

Five TPACK profiles; 

course experiences 

shaped intentions to 

teach with technology 

Tondeur et al. 

(2025) 

Updated effective 

strategies 

PRISMA systematic 

review 

New themes: digital 

identity, affective 

dimensions, 

instructional design, AI 

Zhang et al. 

(2025) 

Digital 

competence 

Systematic review of 38 

studies 

Digital competence is a 

critical indicator of 

professional readiness 

 

Figure 1- Literature-Synthesis Graph: Relative Strength of Reported Impact Areas 
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Note: This figure is a conceptual synthesis based on frequency and emphasis across the reviewed literature, 

not original statistical measurement. It visually summarizes which impact areas were most strongly 

emphasized in the source base.  

 

8. EDUCATIONAL IMPLICATIONS 

The implications of the findings on teacher education institutions are that technology-assisted teaching ought 

to be integrated throughout the course and not a solitary ICT course. The teacher educators are supposed to 

be explicit in modeling technology-rich pedagogy, demand collaborative lesson planning, relate the use of 

technologies to experiences in the field, and give systematic feedback on the digital teaching practice. 

Institutions are also to enhance the policy coordination among the courses that are taken so that digital 

competence can build up and in a coherent manner. The absence of such alignment inevitably keeps 

technology-assisted teaching on the level of being superficial and skill-based instead of developmental and 

professional (Aleksieva, 2025; Tondeur et al., 2020; Williams et al., 2023). 

 

9. CONCLUSION 

Technology-mediated instruction has a significant and positive impact on teacher preparation in terms of 

professional development when it is introduced as an institutionally approved, reflective, and integrated part 

of pre-service teacher preparation. As the literature examined in the present paper demonstrates, it leads to 

improving TPACK, digital competence, self-efficacy, the ability to design instructions, and professional 

readiness. Nonetheless, the influence is most intense as the use of technology is conceptualized by teacher 

educators, pedagogically and content-wise, being practiced in real environments, supported by feedback and 

reflections. It is also evident that single-dimensional strategies in which institutions depend on individual 

technology courses or pay close attention to technical skills should be avoided. Pedagogical, ethical, affective, 

and identity-related aspects of using technology should be incorporated in professional development of pre-

service teachers in the digital world. When they reform curriculum in teacher education institutions since 

these principles, more prospective teachers will be able to teach with confidence, criticality, and creativity in 

the classrooms of the technology-saturated world. (Tondeur et al., 2012; Tondeur et al., 2025; Williams et al., 

2023; Zhang et al., 2025). 
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