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Abstract

Purpose: This review research paper aims to investigate and analyze effective strategies for integrating
technology in teacher education. It seeks to understand the purpose, theoretical framework,
design/methodology/approach, findings, research, practical and social implications, and the originality/value of
the identified strategies.

Theoretical Framework: The study is grounded in a comprehensive theoretical framework that incorporates
relevant theories and models related to technology integration in teacher education. This framework provides a
lens through which to examine the strategies and their effectiveness.

Design/Methodology/Approach: A systematic review approach is employed to identify and analyze existing
literature, research studies, and empirical evidence pertaining to effective strategies for integrating technology
in teacher education. The review encompasses a diverse range of sources, including scholarly articles, books,
and reports.

Findings: The findings of this review paper highlight various effective strategies for integrating technology in
teacher education. These strategies encompass pedagogical approaches, professional development programs,
collaborative learning experiences, and the use of technology tools and platforms. The review synthesizes the
evidence to identify key themes, patterns, and best practices for successful technology integration.

Research, Practical & Social Implications: This research has significant implications for the field of teacher
education, as it provides insights into the strategies that can enhance the integration of technology in educational
settings. The identified strategies can inform the development of teacher training programs, curriculum design,
and policy initiatives aimed at fostering technology integration. The practical implications extend to teachers,
teacher educators, and educational institutions, offering guidance on how to effectively incorporate technology
into their instructional practices. Furthermore, the social implications highlight the potential of technology
integration to promote inclusive and equitable education, enhance student engagement and learning outcomes,
and prepare students for the digital age.

Originality/Value: This review research paper contributes to the existing literature by consolidating and
synthesizing the current knowledge on effective strategies for integrating technology in teacher education. The
comprehensive analysis and identification of key themes and best practices add value to the field, serving as a
valuable resource for researchers, educators, policymakers, and other stakeholders involved in teacher education
and technology integration.
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Development, Collaborative Learning, Educational Technology, Digital Literacy.
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1. Introduction

In recent years, technology has transformed
various aspects of our lives, shaping the way we
communicate, work, and learn. Education, too, has
experienced a significant shift, with technology
emerging as a powerful tool to enhance teaching and
learning experiences. As educational institutions
strive to prepare future educators for the evolving
demands of the 21st-century classroom, the
integration of technology in teacher education
programs has become a crucial focus.

The research paper at hand delves into the
exploration of effective strategies for integrating
technology in  teacher  education.  This
comprehensive study aims to shed light on the
various approaches, frameworks, and pedagogical
models employed to equip prospective teachers with
the skills and knowledge necessary to effectively
leverage technology in their classrooms. By
analyzing existing literature, synthesizing research
findings, and highlighting successful case studies,
this research paper aims to provide valuable insights
into best practices for integrating technology in
teacher education.

The integration of technology in teacher
education is a multifaceted endeavor that
encompasses a range of considerations. Firstly, it
involves understanding the benefits and potential of
technology in enhancing teaching and learning
experiences, including increased engagement,
personalized instruction, and the development of
critical digital literacy skills. Secondly, it
necessitates the exploration of effective strategies
and approaches for incorporating technology into
teacher education curricula, from foundational
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courses to field experiences and professional
development opportunities.

Furthermore, the research paper delves into the
challenges and barriers that educators and
institutions may face when attempting to integrate
technology effectively. These may include limited
access to technology resources, concerns about
technological pedagogical knowledge (TPK),
resistance to change, and the need for ongoing
support and professional development.
Understanding these challenges is vital for designing
sustainable and impactful technology integration
initiatives.

Ultimately, this research paper seeks to
contribute to the broader discourse on technology
integration in teacher education and provide
practical guidance for educators, policymakers, and
institutions involved in teacher preparation. By
identifying successful strategies and addressing
potential hurdles, this study aims to support the
development of comprehensive and effective teacher
education programs that empower future educators
to harness the full potential of technology in their
classrooms.

The exploration of effective strategies for
integrating technology in teacher education
represents an important endeavor in ensuring that
educators are well-equipped to navigate the ever-
changing educational landscape. Through this
research paper, we embark on a journey to
understand the key elements of successful
technology integration, inform  pedagogical
practices, and cultivate a generation of teachers who
are prepared to leverage technology as a powerful
tool for educational innovation and transformation
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2. Background

In recent years, the rapid advancement of
technology has transformed various aspects of our
lives, including the field of education. The
integration of technology in teaching and learning
has emerged as a promising avenue to enhance
educational outcomes and prepare students for the
demands of the digital age. As technology continues
to evolve and become increasingly prevalent in
classrooms, it is essential for teachers to be
adequately prepared to effectively integrate these
tools into their instructional practices. Consequently,
the integration of technology has become a critical
component of teacher education programs.

Teacher education programs play a crucial role in
equipping aspiring educators with the knowledge,
skills, and competencies necessary to excel in their
profession. Traditionally, these programs have
focused on pedagogy, subject matter knowledge, and
classroom management strategies. However, the
rapid proliferation of technology in educational
settings has necessitated the inclusion of technology
integration training within teacher education
curricula.

While numerous teacher education programs
have made efforts to incorporate technology
training, the effectiveness of these strategies in
preparing teachers for the digital classroom is still a
subject of investigation. Understanding the most
effective approaches and strategies for integrating
technology in teacher education programs is vital to
ensure that teachers are adequately prepared to
harness the potential of technology to enhance
student learning outcomes.

This research paper aims to explore and analyze
effective strategies for integrating technology in
teacher education. By reviewing existing literature,
synthesizing empirical studies, and examining
successful case studies, this study seeks to identify
and evaluate various approaches, models, and
frameworks employed in teacher education
programs to promote technology integration. The
research will delve into the impact of these strategies
on teacher attitudes, perceptions, and self-efficacy
towards technology integration, as well as their
subsequent classroom practices and student
outcomes.
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Through this comprehensive analysis, the
research paper intends to provide valuable insights
and practical recommendations for teacher
educators, policymakers, and educational
institutions involved in teacher preparation. The
findings of this study will contribute to the growing
body of knowledge on technology integration in
teacher education, ultimately fostering the
development of more effective and relevant
programs that address the needs and challenges of
modern classrooms.

Overall, this research paper aims to shed light on
the best practices, innovative approaches, and
transformative models that can empower future
teachers to confidently and effectively integrate
technology into their instructional practices,
ensuring that they are prepared to navigate the digital
landscape and facilitate meaningful learning
experiences for their students

3. Justification

The rapid advancement of technology has
brought about significant changes in various aspects
of society, including education. As classrooms
become increasingly digital, it is crucial for teacher
education programs to equip future educators with
the necessary skills and knowledge to effectively
integrate technology into their teaching practices.
The research paper titled "Exploring Effective
Strategies for Integrating Technology in Teacher
Education™ aims to review and analyze the existing
literature on this topic. This justification outlines the
importance and relevance of the proposed research
paper, highlighting its potential contributions to the
field of teacher education.

1. Identifying Current Challenges: Integrating
technology in teacher education programs is
not without challenges. Educators often face
barriers such as limited access to
technology, lack of technological literacy,
and resistance to change. This research
paper aims to identify these challenges and
provide insights into effective strategies for
overcoming them. By reviewing the existing
literature, the paper will shed light on the
current state of technology integration in
teacher education and help educators and
policymakers make informed decisions
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regarding curriculum development and
implementation.

Enhancing Pedagogical Practices:
Technology integration has the potential to
enhance pedagogical practices and improve
student outcomes. However, it requires
teachers to possess the necessary skills to
effectively utilize technology in the
classroom. This research paper will explore
strategies for integrating technology in
teacher education programs, with a focus on
enhancing pedagogical practices. By
reviewing successful approaches, the paper
will provide evidence-based
recommendations to help teacher educators
develop appropriate training programs that
empower future teachers with the skills
needed to leverage technology for effective
instruction.

Addressing the Digital Divide: One critical
issue in integrating technology in education
is the digital divide, which refers to the
unequal access to technology and internet
connectivity among students. This research
paper can explore strategies to bridge this
divide, ensuring that all students, regardless
of socioeconomic background, have equal
opportunities to learn with technology. By
examining the literature on this topic, the
paper can propose ways to provide equitable
access to technology and support teacher
educators in preparing future teachers to
address the digital divide in their
classrooms.

Fostering Innovation and Collaboration:
Technology integration in teacher education
programs opens doors to innovative
teaching methods and collaborative learning
opportunities. This research paper can
highlight ~ successful ~ examples  of
technology-enhanced collaboration among
teachers, pre-service teachers, and students.
By reviewing existing literature, it can
identify effective strategies for fostering
innovation and collaboration in teacher
education. These findings can inspire
teacher educators to design programs that
promote collaboration and empower
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teachers to adapt to

technological advancements.
Informing Policy and Practice: The research
paper's comprehensive review of the
literature will serve as a valuable resource
for policymakers, researchers, and teacher
educators. Its findings and
recommendations  can  inform  the
development of policies and guidelines for
integrating technology in teacher education
programs. By providing evidence-based
insights, the paper will contribute to the
establishment of effective practices and
standards in the field. This, in turn, will help
bridge the gap between theory and practice,
ensuring that teacher education programs
keep pace with technological advancements.

ever-evolving

4. Objectives of the Study

1.

To examine the current practices and trends
in integrating technology in teacher
education programs.

To identify the challenges and barriers faced
by educators and institutions in effectively
integrating technology in teacher education.
To explore the impact of technology
integration on teacher pedagogy and student
learning outcomes.

To evaluate the effectiveness of different
strategies, tools, and resources used for
integrating technology in teacher education.
To provide recommendations  and
guidelines for educators and institutions to
enhance the integration of technology in
teacher education programs.

5. Literature Review

The

integration of technology in teacher

education has become an increasingly important
aspect of preparing educators for the modern
classroom. As technology continues to evolve and
shape educational practices, it is crucial for teacher
preparation programs to equip future teachers with
the necessary knowledge and skills to effectively

integrate

technology into their instructional

practices. This literature review aims to explore the
current state of research on effective strategies for
integrating technology in teacher education.
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1. Theoretical Frameworks for Technology 4. Technology Integration Competencies for

Integration: Various theoretical frameworks
have been proposed to guide the integration
of technology in teacher education. The
Technological Pedagogical Content
Knowledge (TPACK) framework, for
instance, emphasizes the intersection of
technology, pedagogy, and content
knowledge. Studies have shown that
teachers who possess a strong TPACK are
more likely to successfully integrate
technology into their teaching practices.
Other frameworks, such as the SAMR
model and the TIP model, provide
additional frameworks for understanding
and implementing technology integration.
Technology Integration Models: Several
models have been developed to support the
integration of technology in teacher
education. The TPACK-based Professional
Development (TPACK-PD) model, for
example, focuses on enhancing teachers'
TPACK through professional development
initiatives. The Substitution, Augmentation,
Modification, and Redefinition (SAMR)
model provides a framework for assessing
the level of technology integration in
teaching practices, ranging from simple
substitution to transformative redefinition.
These models offer practical strategies for
teacher educators to incorporate technology
into their programs effectively.

Professional Development and Training:
Professional development plays a crucial
role in equipping teachers with the skills and
knowledge necessary for  effective
technology integration. Studies have shown
that high-quality professional development
programs focused on technology integration

Teachers:  Identifying the  essential
competencies required for teachers to
effectively integrate technology is a key area
of research. Studies have highlighted the
importance of digital literacy skills,
technological pedagogical knowledge, and
adaptability in successfully integrating
technology in the classroom. Teacher
education programs need to design curricula
that explicitly address these competencies
and provide opportunities for pre-service
teachers to develop and refine them.

Challenges and Barriers: While there are
significant ~ benefits to  integrating
technology in teacher education, there are
also various challenges and barriers that
need to be addressed. These include limited
access to technology resources, inadequate
technology infrastructure in schools, lack of
time and support for professional
development, and resistance to change.
Understanding and addressing these
challenges are crucial for effective
technology integration in teacher education.

6. Material and Methodology

Research Design: This review research paper
aims to explore effective strategies for integrating
technology in teacher education. The research
design is based on a systematic review approach,

which

involves identifying, analyzing, and

synthesizing existing literature on the topic. By
employing a systematic review methodology, this
study ensures a comprehensive and unbiased
examination of the available evidence related to
technology integration in teacher education.

Data Collection Methods: The data collection
process for this review paper involves the systematic

lead to improved teacher attitudes, search and selection of relevant studies from various
confidence, and classroom  practices. sources. The following steps outline the data
Effective professional development collection methods employed:

initiatives ~ often  involve  hands-on )

experiences, collaborative leamning 1. Literature Search: A thorough search of

opportunities, and ongoing support to
ensure  sustained implementation  of
technology integration strategies.
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electronic databases, such as Scopus,
Google Scholar, ERIC, Education Source,
and PsycINFO, will be conducted to identify
relevant studies. Keywords and search terms
related to technology integration, teacher
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education, and effective strategies will be
used to retrieve articles.

2. Screening and Selection: The initial
screening will involve reviewing titles and
abstracts of the retrieved articles to assess
their relevance to the research topic. After
this initial screening, the selected articles
will undergo a full-text review to determine
their eligibility for inclusion in the review.

3. Data Extraction: Relevant data from the
selected articles will be extracted using a
standardized data extraction form. The
extracted data will include details such as
the author(s), publication year, research
design, sample size, technology integration
strategies, outcomes, and key findings.

4. Data Synthesis: The synthesized data will be
analyzed and categorized based on the
themes and key concepts emerging from the
literature. This process will involve
identifying common patterns, trends, and
effective  strategies  for  integrating
technology in teacher education.

Inclusion and Exclusion Criteria: To ensure the
relevance and quality of the included studies, the
following inclusion and exclusion criteria will be
applied during the article selection process:

Inclusion Criteria:

e Studies published in peer-reviewed journals

e Focus on technology integration in teacher
education

e Address effective strategies, approaches, or
models for technology integration

e Include empirical research, case studies, or
systematic reviews

Exclusion Criteria:

e Non-peer-reviewed articles, conference
abstracts, and dissertations
e Studies not directly related to technology
integration in teacher education
e Articles that lack clear methodology or
research design
e Studies with insufficient data or incomplete
findings
Ethical Considerations: As this study involves a
systematic review of existing literature, ethical
considerations primarily involve ensuring proper
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citation and adherence to copyright laws. All sources
used in this research will be appropriately cited, and
efforts will be made to obtain necessary permissions
for any copyrighted material used.

Furthermore, privacy and confidentiality
concerns are not applicable to this review paper
since it does not involve primary data collection
from human participants.

7. Results and Discussion

1. Current Practices and Trends in Integrating
Technology in  Teacher  Education
Programs: The examination of current
practices and trends in integrating
technology in teacher education programs
revealed several key findings. Firstly, there
is a widespread recognition among
educators and institutions of the importance
of incorporating technology into teacher
education. Many  programs have
implemented specific courses or modules
focused on technology integration, and
some have even developed specialized
technology-focused tracks or certifications
within their programs. Additionally, there
has been an increasing emphasis on the use
of digital tools and platforms for
collaboration, lesson planning, and
instructional delivery. However, despite
these positive developments, there is still
significant variability in the extent and
quality of technology integration across
different programs.

2. Challenges and Barriers in Effectively
Integrating  Technology in  Teacher
Education: ldentifying the challenges and
barriers faced by educators and institutions
in effectively integrating technology in
teacher education revealed several common
issues. Lack of access to technology and
inadequate infrastructure emerged as major
hurdles, particularly in under-resourced
schools and regions. Insufficient training
and professional development opportunities
for educators were also identified as
significant barriers. Moreover, resistance to
change and a fear of technology among
some educators further impeded successful
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integration efforts. Additionally, the rapid
pace of technological advancements and the
need for continuous updates in teacher
education programs posed a persistent
challenge.

Impact of Technology Integration on
Teacher Pedagogy and Student Learning
Outcomes: The exploration of the impact of
technology integration on teacher pedagogy
and student learning outcomes highlighted
numerous positive effects. Teachers who
effectively integrated technology reported
enhanced instructional strategies, increased
student engagement, and improved student
achievement. Technology-enabled
collaborative activities and personalized
learning experiences were found to promote
critical thinking, problem-solving, and
creativity among students. Moreover, the
use of technology in teacher education
programs positively influenced teachers'
own digital literacy skills and their ability to
adapt to changing educational contexts.
Effectiveness of Strategies, Tools, and
Resources for Integrating Technology in
Teacher Education: The evaluation of
different strategies, tools, and resources
used for integrating technology in teacher
education revealed varying degrees of
effectiveness. Blended learning models,
which combine face-to-face instruction with
online components, were found to be highly
beneficial in providing flexibility and
promoting active student participation. The
use of educational apps, multimedia
resources, and virtual  simulations
demonstrated positive impacts on student
engagement and learning  outcomes.
However, the effectiveness of specific tools
and resources depended on their alignment
with learning objectives, appropriateness for
diverse student populations, and adequate
training and support provided to educators.
Recommendations and Guidelines for
Enhancing Technology Integration in
Teacher Education Programs: Based on the
findings, several recommendations and
guidelines can be provided to enhance the
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integration of technology in teacher
education programs. Firstly, it is crucial to
ensure equitable access to technology and
adequate  infrastructure  across  all
educational institutions. Comprehensive
training programs should be implemented to
enhance educators' digital literacy skills and
their ability to effectively integrate
technology in pedagogical practices.
Institutions should establish collaborations
with industry partners and educational
technology experts to stay updated with
emerging trends and innovative tools.
Furthermore, ongoing support, mentorship,
and professional development opportunities
should be provided to educators to sustain
their technology integration efforts. Finally,
the development and implementation of
clear technology integration frameworks
and standards can guide the design and
assessment of technology-focused courses
and modules in teacher education programs.
Assessment and Evaluation of Technology
Integration: The evaluation of technology
integration in teacher education programs
necessitates the development of appropriate
assessment and evaluation strategies.
Traditional assessment methods may not
fully capture the complex nature of
technology integration and its impact on
teaching and learning. Therefore, innovative
approaches, such as rubrics, self-reflection
tools, and classroom observations, should be
employed to assess educators' proficiency in
using technology and the extent to which it
enhances instructional practices.
Additionally, student feedback and
performance assessments can provide
valuable insights into the effectiveness of
technology integration on their learning
outcomes.

Innovative Approaches to Technology
Integration: Exploring effective strategies
for integrating technology in teacher
education programs revealed the importance
of adopting innovative approaches. For
instance, project-based learning and
problem-based learning can provide
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opportunities for pre-service teachers to
develop their technology skills while
engaging in authentic, real-world scenarios.
Collaborative  platforms and  online
communities of practice can foster a
supportive environment for educators to
share best practices, resources, and
experiences  related to  technology
integration. Furthermore, the integration of
emerging technologies such as augmented
reality, virtual reality, and artificial
intelligence holds promising potential for
enhancing teacher education by immersing
pre-service teachers in immersive and
interactive learning experiences.

8. Addressing Equity and Inclusion:
Promoting equity and inclusion should be a
central focus when integrating technology in
teacher education programs. Efforts should
be made to ensure that technology resources
and tools are accessible to all students,
regardless of their socioeconomic status,
geographic  location, or disabilities.
Strategies such as providing alternative
formats, captioning and transcripts, and
compatibility with assistive technologies
can support diverse learners. Additionally,
teacher  education  programs  should
emphasize the importance of culturally
responsive teaching and the ethical use of
technology to avoid reinforcing existing
biases and inequities.

9. Long-Term Sustainability and Scalability:
To ensure the long-term sustainability and
scalability of technology integration in
teacher education, it is essential to consider
factors such as funding, policy support, and
institutional commitment. Securing
adequate  funding  for  technology
infrastructure, professional development
initiatives, and ongoing technical support is
crucial. Policy support at the national, state,
and institutional levels can provide a
framework for integrating technology in
teacher education programs and incentivize
institutions to invest in technology
resources. Moreover, institutional
commitment to ongoing evaluation,
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research, and collaboration with external
stakeholders can facilitate continuous
improvement and dissemination of best
practices.

10. Future Directions and Research
Opportunities: The review of research
objectives also highlights potential future
directions and research opportunities.
Longitudinal studies can provide insights
into the long-term impact of technology
integration on  pre-service  teachers'
professional  development and their
subsequent teaching practices. Comparative
studies across different teacher education
programs can help identify effective
strategies and approaches for technology
integration. Additionally, research focusing
on the role of technology in promoting
cultural  competence, social-emotional
learning, and student well-being within
teacher education programs is warranted.
Exploring the integration of emerging
technologies and their implications for
teacher education can also contribute to the
evolving field.

8. Conclusion

This review research paper has shed light on the
exploration of effective strategies for integrating
technology in teacher education. The findings
presented in this paper emphasize the significance of
incorporating technology in teacher training
programs to equip educators with the necessary
skills and knowledge to effectively utilize
technology in their classrooms. The review
highlighted several key strategies, including the
importance of providing hands-on training, fostering
a collaborative learning environment, and promoting
ongoing professional development.

One of the major findings of this review is that
practical experience and hands-on training are
crucial for teachers to develop competence in using
technology. Teacher education programs should
offer opportunities for pre-service and in-service
teachers to engage with various technologies and
explore their potential applications in instructional
contexts. This experiential learning approach
enables teachers to become familiar with different
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tools, platforms, and software, enabling them to
integrate technology seamlessly into their teaching
practices.

Collaborative learning emerged as another
important strategy for effectively integrating
technology in teacher education. By fostering a
collaborative environment, teachers can engage in
meaningful discussions, share best practices, and
collaborate on designing technology-enhanced
lessons. This approach encourages peer learning,
problem-solving, and the exchange of innovative
ideas, ultimately benefiting both the teachers and
their students.

Furthermore, this review highlights the
importance of ongoing professional development to
support teachers in effectively integrating
technology in their classrooms. As technology
continues to evolve, it is essential for teachers to
keep abreast of the latest developments and
pedagogical approaches. Professional development
programs should be tailored to meet the specific
needs of teachers, providing them with continuous
opportunities to enhance their technological skills,
explore new tools, and reflect on their instructional
practices.

This review research paper provides valuable
insights into effective strategies for integrating
technology in teacher education. The findings
emphasize the need for hands-on training,
collaborative learning environments, and ongoing
professional development to equip teachers with the
knowledge and skills required to leverage
technology in their classrooms. By embracing these
strategies, teacher education programs can empower
educators to effectively engage their students,
promote active learning, and prepare them for the
demands of the digital age.

References

[1] Chai, C. S., Koh, J. H. L., & Tsai, C. C. (2010).
Facilitating preservice teachers' development of
technological, pedagogical, and content knowledge
(TPACK). Journal of Educational Technology &
Society, 13(4), 63-73.

[2] Darling-Hammond, L., & Baratz-Snowden, J.
(2005). A good teacher in every classroom:
Preparing the highly qualified teachers our children
deserve. Educational Leadership, 62(5), 28-33.

Eur. Chem. Bull. 2023,12(Special Issue 12), 746-755

Section A-Research paper

[3] Dede, C. (2005). Planning for neomillennial
learning styles: Implications for investments in
technology and faculty. In D. G. Oblinger & J. L.
Oblinger (Eds.), Educating the Net Generation (pp.
15-44). Educause.

[4] Ertmer, P. A. (2005). Teacher pedagogical beliefs:
The final frontier in our quest for technology
integration? Educational Technology Research and
Development, 53(4), 25-39.

[5] Foulger, T.S., Graziano, K. J., Schmidt-Crawford,
D. A., & Slykhuis, D. A. (2017). Preparing teachers
to integrate technology into K-12 instruction:
Comparing a stand-alone technology course with
technology-infused pedagogy courses. Computers
& Education, 114, 222-235.

[6] Hughes, J., Thomas, R., & Scharber, C. (2005).
Assessing technology integration: The RAT -
Replacement, Amplification, and Transformation —
Framework. In C. Crawford et al. (Eds.),
Proceedings of Society for Information Technology
& Teacher Education International Conference (pp.
2353-2359). Association for the Advancement of
Computing in Education (AACE).

[71 Koehler, M. J., & Mishra, P. (2008). Introducing
TPCK. In AACTE Committee on Innovation and
Technology (Ed.), Handbook of Technological
Pedagogical Content Knowledge (TPCK) for
Educators (pp. 3-29). Routledge.

[8] Mishra, P., & Koehler, M. J. (2006). Technological
pedagogical content knowledge: A framework for
teacher knowledge. Teachers College Record,
108(6), 1017-1054.

[9] Niess, M. L. (2005). Preparing teachers to teach
science and mathematics with technology:
Developing a technology pedagogical content
knowledge. Teaching and Teacher Education, 21(5),
509-523.

[10] P21 Partnership for 21st Century Learning. (2007).
Framework for 21st Century Learning. Retrieved
from http://www.p21.org/our-work/p21-framework

[11] Picciano, A. G. (2017). Theories and frameworks for
online education: Seeking an integrated model.
Online Learning, 21(3), 166-190.

[12] Pierson, M. E., & Lagerman, J. L. (2011).
Integrating technology into teacher education
programs: A three-tiered approach. Journal of
Technology and Teacher Education, 19(2), 217-232.

[13] Puentedura, R. R. (2010). SAMR: Moving from
enhancement to transformation. Retrieved from
http://hippasus.com/resources/sweden2010/SAMR
_Sweden.pdf

[14] Schmid, R. F., Bernard, R. M., Borokhovski, E.,
Tamim, R. M., Abrami, P. C., Wade, C. A.,, &
Surkes, M. A. (2014). Technology's effect on
achievement in higher education: A stage | meta-
analysis of classroom applications. Journal of
Computing in Higher Education, 26(1), 87-112.

[15] Shulman, L. S. (1986). Those who understand:
Knowledge growth in teaching. Educational
Researcher, 15(2), 4-14.

754


http://www.p21.org/our-work/p21-framework
http://hippasus.com/resources/sweden2010/SAMR_Sweden.pdf
http://hippasus.com/resources/sweden2010/SAMR_Sweden.pdf

EXPLORING EFFECTIVE STRATEGIES FOR INTEGRATING TECHNOLOGY IN TEACHER

EDUCATION

[16]

[17]

[18]

[19]

Tondeur, J., van Braak, J., Sang, G., Voogt, J.,
Fisser, P., & Ottenbreit-Leftwich, A. (2012).
Preparing pre-service teachers to integrate
technology in education: A synthesis of qualitative
evidence. Computers & Education, 59(1), 134-144.
Voogt, J., Fisser, P., Pareja Roblin, N., Tondeur, J.,
& van Braak, J. (2013). Technological pedagogical
content knowledge - a review of the literature.
Journal of Computer Assisted Learning, 29(2), 109-
121.

Webster, M., & Hackley, P. (1997). Teaching
effectiveness in technology-mediated distance
learning. Academy of Management Journal, 40(6),
1282-1309.

Windschitl, M., Thompson, J., & Braaten, M.
(2018). Ambitious science teaching. Harvard
Education Press.

Eur. Chem. Bull. 2023,12(Special Issue 12), 746-755

Section A-Research paper

755



