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Participating in a teaching training program is
typically a beneficial and constructive experience
The teaching training program is provided by
instructors who possess extensive expertise and...
Participating in a teaching training program is a
valuable investment of time.

A teaching training program is available at a
convenient time for me.
The teaching training program is devoid of any
intimidating elements.
The teaching training program fulfils my
requirements.
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2.Which of the activities during the term
did you like the most? Why?

Obesity problem and Izmir clock tower
activity. The obesity problem was much
easier to interpret mathematically and
attracted my attention more because it was a
daily problem. In the izmir clock tower
activity, it was fun to use virtual reality
glasses and associate them with the data in
the picture. I also think that the activities we
solved with the group were more efficient.
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3.Which of the activities during the term
did you like the least? Why?

Big foot problem. I liked it less because the
data was given too little and I could not
concentrate on it.

Teacher's response in the native language

Translation of teacher response
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2.Which of the activities during the term
did you like the most? Why?

Obesity problem. Because it was the activity
closest to daily life. The fact that it is a
problem experienced by everyone and that
the solution can be formulated and calculated
in logical processes.
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3.Which of the activities during the term
did you like the least? Why?

Izmir clock tower. It didn't arouse my interest
and we didn't have any numerical data to find
solutions.

Teacher's response in the native language

Translation of teacher response
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2.Which of the activities during the term
did you like the most? Why?

Among the activities, I liked the activity of
finding out who this person would be from
the shoe print the most. This activity was one
of the first activities we did on mathematical
modelling. Therefore, it attracted my
attention a lot. In addition, it was a different
way to make predictions from regression
analysis by using the foot length and shoe
size of the people in the solution.
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3.Which of the activities during the term
did you like the least? Why?

In general, I liked all the activities, but if I
have to choose one, I can say that the obesity
activity is the activity that I liked less than
the other activities. Because the other
activities seemed more open-ended questions
to me. In the obesity problem, it seemed like
there was a clear answer.

Teacher's response in the native language

Translation of teacher response
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5. Evaluate this problem in terms of its
similarities and differences with the types of
problems you have seen so far.

At the beginning of the problem, the feeling of
riding a roller coaster was created with virtual
reality glasses. It was introduced what a roller
coaster is. The fact that the problem had an
enjoyable beginning increased the desire to
solve the problem. This presentation of the
problem made it more interesting. The problem
was different and memorable.

Teacher's response in the native language

Translation of teacher response
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2.Which of the activities during the term did
you like the most? Why?

1 liked the activity about chess. The story was
beautiful. The perfection of numbers could only
be realised so well. It was interesting to talk
about the historical development of chess.
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3.Which of the activities during the term did
you like the least? Why?

Production Fault activity. Using computer
programmes was an aspect I was bored with. I
think children will be bored too.

Teacher's response in the native language

Translation of teacher response
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2.What did you learn after solving this
question?

I realised that you need to read and understand
carefully. Because our solution was prolonged
because we misunderstood.

Teacher's response in the native language Translation of teacher response
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Ealat s and interesting with the virtual reality glasses we
used before the problem solution.
Teacher's response in the native language Translation of teacher response
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Criterion Example

Inclusion

Empirical Results from these studies were based on empirical analysis Fiitterer et . (2023) and Pongsakdi et al. (2021)
(observation, interview measurements and experiment)

Topic ‘The topic captures TPD and DI well. Al Aamri et al. (2023) and Pareigis et al. (2024)

Major focus ‘The main focus of the paper is TPD and DIL. Alekseeva et al. (2020) and Charania et al. (2023)

Exclusion

Non-empirical Results from these studies were not based on empirical studies Gallardo-Montes et al. (2024) and Sullivan (2021)

“Topic/abstract/full text | The topics or abstract or full-text work did not focus on the influence of |~ Cusi and Morselli (2024) and Yurinova et al. (2022)
TPD on DIL.

Full-text language Full text not in English Schulze-Vorberg et al. (2021)

Review These studies were either systematic reviews or meta-analyses. Consoli et al. (2023) and Krat et al. (2018)
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Padlet Mobile Training Model for Novice

Omani EFL In-service Teachers

I Transformation of Additional

nal Education: Features of the

LK-14 Educational Platform

A Holistic Model for Disciplinary
Professional Development—Overcoming
Disciplinary Barriers to ICT

‘Training in-service teachers through
individualized technology-related

‘mentorship

“The effect of basic robotic Coding in-
service training on teachers Acceptance of

technology

Leading Edge Use of Technology for
Teacher Professional Development in
Indian Schools

Describing the digital competencies of

‘mathematics teachers

Evaluation of In-Service Training on
Information and Communication

Technologies

Factors influencing teachers’ utilization of
ICT: The role of in-service training courses
and access

‘Will skills, or conscientiousness: What
predicts teachers'intentions to participate

in technology-related PD

Teacher Training in Lifelong Learn

ng—
The Importance of Digital Competence in

the Encouragement of Teaching Innovation

Social Inequalities and ICT Teacher’s In-

Service Trai

Microlearning: A new normal for flexible
teacher professional development in online
and blended learning

Impact of In-Service Training Programme
on the TPACK of Science Teachers

‘The Impact of Digital Literacy and Social
Presence on Teachers’ Acceptance of
Online Professional Development
Digital Competence and University
“Teachers’ Conceptions About Teaching

Information and Communication
Technology Word processing skils In-

Service Training

Open networked learning—a course, a

Profiling teacher educators'strategies for
professional digital competence

development

‘The impact of digital pedagogy training on
in-service teachers attitudes toward digital

technologies

Elevating Teachers’ Professional Digital

Competence

‘The educational integration of digital
technologies pre-COVID-19: Lessons for

teacher education

Examining changes in teachers' perceptions

of external and internal barriers

Key features of effective

TPD

Focused on mobile learning tools,

customized for novice teachers.

Platform-based TPD emphasizes self-
paced learning and practical

application.

Interdisciplinary approach with
collaborative learning and hands-on
practice.

Mentorship model that offers
personalized support and continuous
feedback.

Practical, hands-on workshops focused
on robotic coding and computational
thinking skills.

Utilizes a blend of online and face-to-
face sessions, integrating local and
global technological resources.
Emphasizes reflection and experience

in developing digital competencies

A feedback-driven approach that
incorporates participant evaluat
refine the t

nsto

ing process.

“Training coupled with improved access

o technology tools and resources.

Analyses motivational factors affecting
participation in TPD, emphasizing
personal willingness and skill
development

Focus on lifelong learning and

continuous skill development.

Addresses social inequal

in access
10ICT training, providing tailored

support to under-resourced teachers.

Utilizes micro-learning for flexible,
on-demand professional development.

TPD focuses on enhancing
Technological Pedagogical Content
Knowledge (TPACK) for science

teachers.
Emphasizes digitalliteracy and the
importance of social presence in online
PD.

Examines university teachers'digital
competence and its impact on their
teaching conceptions.

Practical training focused on word

processing skill.

Community-based approach to TPD,

emphasizing open and networked
learning environments.

Focus on strategies for developing
digital competencies among teacher

educators.

Emphasizes pedagogy-focused digital

training for in-service teachers.

Integrates principals’e-supervision,
technology leadership, and digital
culture in PD.

Examines the integration of digital
technologies in pre-Covid teacher

education.

Studies changes in teachers'

perceptions of barriers to integrating

educational digital resources.

Change in attitudes/
perceptions

Increased comfort and enthusiasm for
using digital tools in language instruction.

‘The positive shift toward the acceptance

and integration of digital tools in

professional education settings.

Enhanced willingness to incorporate ICT

in various disciplinary contexts.

Significant improvement in attitudes
toward using technology, leading to more

frequent and confident use in classrooms.

Increased acceptance of and proficiency in

using technology for educational purposes.

Greater confidence and interest in applying

new technologies in teaching practices.

Enhanced digital competencies and more
reflective practice regarding technology

use.

Positive changes in attitudes toward ICT

integration, with teachers reporting

increased confidence.

More frequent use of ICT in teaching, with
areported increase in comfort and
competence.

‘Teachers'intentions to participate are
closely linked to the perceived value and
personal relevance of the PD content.

Increased perception of digital competence

as essential for teaching innovation.

Enhanced atttudes toward ICT among
teachers from diverse backgrounds,
recognizing the importance of equitable
access to technology training.

Positive changes in attitudes toward self-
directed, flexible learning using digital

resources.

Significant improvement in TPACK,
leading to more integrated use of

technology in science teaching.

‘Teachers show greater acceptance and
engagement with online PD platforms,

reporting increased digital lteracy.

Enhanced digital competence s linked to
more positive conceptions of technology-
supported teaching.

Improved skills and attitudes toward ICT

integration in secondary education.

Teachers report positive shifts in attitudes
toward collaborative and networked
learning.

Improved digital competencies among
teacher educators, influencing their

training practices.

Positive changes in attitudes toward digital

pedagogy and its application in teaching.

Positive shiftin teachers' digital

competence and integration practices.

Insights on how pre-Covid PD influenced
attitudes toward digital technology,

informing future PD design.

Identification of shifs in perceptions
regarding barriers and facilitators of digital

resource integration in K-12 education.
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Padlet Mobile Training Model for Novice Omani EFL In-Service Teachers
(Al Aaniri et al,, 2023)

Digital Transformation of Additional Professional Education: Features of the
LK-14 Educational Platform (Alekseeva et al., 2020)

A Holistic Model for Dis

inary Professional Development Overcoming
Disciplinary Barriers to ICT (Amir, 2023)

‘Training In-Service Teachers Through Individualized Technology-Related
Mentorship (Baser et al, 2021)

‘The Effect of Basic Robotic Coding In-Service Training on Teachers’
Acceptance of Technology (Gakir et al., 2021)

Leading Edge Use of Technology for Teacher Professional Development in
Indian Schools (Charania et al, 2023)

Describing the Digital Competencies of Mathematics Teachers (Dilling et al.,
2024)

Evaluation of In-Service Training on Information and Communication
Technologies (Guhadar and Durmusoglu, 2021)

Factors Influencing Teachers' Utilisation of ICT: The Role of In-Service

Training Courses and Access (Esfijani and Zamani, 2020)

Will, Skills, or Conscientiousness: What Predicts Teachers' Intentions to
Participate in Technology-Related PD (Fiitterer et al, 2023)

Teacher Training in Lifelong Learning—The Importance of Digital
Competence in the Encouragement of Teaching Innov:
Artacho et al., 2020)

n (Garzon

Social Inequalities and ICT Teacher's In-Service Training (Giavrimis, 2020)

Microlearning: A New Normal for Flexible Teacher Professional
Development in Online and Blended Learning (Kohnke et al,, 2024)

Impact of In-Service Training Programme on the TPACK of Science

Teachers (Koomson etal., 2022)

‘The Impact of Digital Literacy and Social Presence on Teachers' Acceptance

of Online Professional Development (Mailizar et al,, 2022)

Digital Competence and University Teachers’ Conceptions About Teaching
(Mirete et al, 2020)

Information and Communication Technology Word Processing Skills' In-

Service Training (Ogochukwu etal, 2021)

Open Networked Learning—A Course, a Community; an Approach
(Pareigis et al, 2024)

Profiling Teacher Educators' Strategies for Professional Digital Competence
Development (Pedersen et al,, 2024)

‘The Impact of Digital Pedagogy Training on In-Service Teachers’ Attitudes
“Towards Digital Technologies (Pongsakdi et al., 2021)

Elevating Teachers' Professional Digital Competence (Rasdiana et al., 2024)

The Educational Integration of Digital Technologies Pre-COVID-19: Lessons
for Teacher Education (Valverde-Berrocoso et al,, 2021)

Examining Changes in Teachers' Perceptions of External and Internal
Barriers (Xic et al,, 2023)
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Mobile-based TPD enhances confidence in
digital integration

Digital platforms improve access to
professional development

Overcoming subject-specific barriers enhances

digital integration

Mentorship significantly improves teachers

digital adoption

Hands-on training enhances teachers'attitudes

toward digital tools

Strategic TPD improves digital instructional

practices

Subject-specific training enhances digital
competence

In-service training increases digital proficiency

Institutional access determines ICT adoption

success
Motivation and digital self-efficacy influence
TPD participation

Lifelong learning TPD fosters innovation

Socioeconomic factors impact digital training
participation

Short, focused learning modules enhance
accessibility

‘Training improves technological pedagogical
content knowledge

Digitalliteracy correlates with TPD
effectiveness

University-level TPD influences instructional
strategies

Focused ICT training enhances digital
capabilities

Community-based learning strengthens digital
integration

Differentiated strategies improve professional

digital competence

Digital pedagogy training fosters positive

attitudes

Institutional support enhances professional
digital skills

Digital policy implementation supports teacher

readiness

Instituti

nal and personal factors shape digital

adoption
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Mathematical modeling competencies that teachers Instructions used by the researcher in the process

should have

A. Ability to understand the real problem and create a model based on reality What do we know about the problem?
What are the possible variables to be used in the process?

‘What would be the first model you would create for a solution?
B. Ability to create a mathematical model from a real model Is your first model suitable for the problem?

Canit be detailed (table, graph, etc.)?
C. Ability to solve mathematical problems with the mathematical model created Can a problem similar to this problem be created?

Can we solve it in a similar way?
D. Ability to interpret mathematical results in real situations ‘What is the usefulness of this model in daily life?

Can it be generalized?

E. Ability to verify the solution Can the model be tested to be correct?

Can a different model be created in addition to this model?
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Event
Big foot problem (BEP)

Production fault (PF)

Roller coaster (RC)

Tzmir clock tower (ICT)

Chess board (CB)

Water tank (WT)

Obesity problem (OP)

Mayon volcano (MV)

Purpose
Itaimed to determine how competent teachers without experience were in solving the first activity.

This activity, which cannot be concluded with simple mathematical operations, is aimed at determining the appropriate variables

and reaching a linear model by using the SPSS program, which teachers are already familiar with.

With 3D glasses, teachers were given real-lfe experience due o the nature of modeling, and then it was aimed that they could

interpret these graphics in daly life by drawing graphics and designing a roller coaster.
Itis aimed for teachers using cardboard glasses to reach solutions with original methods.
Using the problem situation given as an old rumor, it was aimed at the teachers to arrive at a generalization and interpret it

Itaimed to draw height-volume graphs for four different tank models, which were given only as pictures. In addition, they were

asked to draw the same graph for two different water bottle models brought to the classroom as materials, and then the accuracy of

the graphs was tested by filling them with water.

After the information given about obesity, which is one of today's health problems, it was aimed that the teachers make a

generalization and interpret it

Ttaims to predict a future event by interpreting a situation using real data.
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ngencies for modeling competencies

y to understand the real problem and create a model based on reality
Expressing the need for a data set

Identifying appropriate variables (such as foot length, height, and gender)

Creating an exemplary model (such as thinking that it is a manis foot at frst glance)

« B. Ability to create a mathematical model from a real model

Mathematical support of the initial model

+ C. Ability to solve mathematical problems with the mathematical model created

Talking about whether similar problems can be solved with the mathematical model created

y to interpret mathematical results in real situations

Interpret mathematical results in non-mathematical contexts and generalize the model

« E. Abilityto verify the solution
Testing the accuracy of the model created

Production fault (PF) « A. Ability to understand the real problem and create a model based on reality
Search for relationships between explicitly given variables

Predicting the series to be produced defectively (model building)

« B Ability to create a mathematical model from a real model

Mathematical support of the initial model

+ C. Ability to solve mathematical problems with the mathematical model created

Talking about whether similar problems can be solved with the mathematical model created

« D, Ability to interpret mathematical results in real situations

Interpret mathematical results in non-mathematical contexts and generalize the model

« E. Ability to verify the solution
Testing the accuracy of the model for each case

Roller coaster (RC) + A, Ability to understand the real problem and create a model based on reality
Expressing the given and desired situations in the problem

Drawing an estimated roller coaster (graph)

« B. Ability to create a mathematical model from a real model

Edit the first model according to the conditions given in the question

« C. Ability to solve mathematical problems with the mathematical model created

“Talking about designs similar to this problem that can be created under certain conditions

+ DAl

y to interpret mathematical results n real situations

Interpret mathematical results in non-mathematical contexts and generalize the model

+ E. Ability to verify the solution
Discussion on the accuracy of the model by comparing the graphs created by the groups
Tzmir clock tower (ICT) + A Abilityto understand the real problem and create a model based on reality

Expressing desired states without any numerical data in the problem

Spe

y an estimated length

« B. Ability to create a mathematical model from a real model

Reflecting on the initial guess and supporting it mathematically

+ C. Ability to solve mathematical problems with the mathematical model created

“Talking about whether the mathematical model created can be used in solving similar problems
+ D, Abiliy to interpret mathematical esults i real situations

Interpret mathematical results in non-mathematical contexts and generalize the model

+ E. Ability to verify the solution

“Testing for which situations the model will be correct

Chess board (CB) « A. Ability to understand the real problem and create a model based on reality
Expressing the given and desired situations in the problem

Developing a predictive model (in the form of a formula suitable for solution)

« B Ability to create a mathematical model from a real model

Mathematically support or recreate the initial model

+ C. Ability to solve mathematical problems with the mathematical model created

Talking about whether the mathematical model created can be used in solving similar problems

« D, Ability to interpret mathematical results in real situations
Talking about the usability of the model outside the narration mentioned in the question, interpreting mathematical results in non-

mathematical contexts, and generalizing the model

« E. Ability to verify the solution

Testing the accuracy of the model

Water tank (WT) + A Abilityto understand the real problem and create a model based on reality

Expressing the desired states in this problem without numerical data

Discussion on possible graphic shapes (frst model)

« B. Ability to create a mathematical model from a real model

Mathematically organize the first model created

« C. Ability to solve mathematical problems with the mathematical model created

Testing the mathematical models on concrete material and talking about whether similar problems can be solved with these models

+ D, Abiliy to interpret mathematical esults in real situations

Talk about the usability of the model in daily life

+ E. Ability to verify the solution

Talking about the situations in which the model will be correct

Obesity problem (OP) « A, Ability to understand the real problem and create a model based on reality

Expressing the given and desired situations in the problem

Creating a model that will reach the goal with a selected exercise

« B. Ability to create a mathematical model from a real model

Test the model for different exercises

+ C. Ability to solve mathematical problems with the mathematical model created

Talking about the models created for different exercises, relating them to daily life

+ D, Abiliy to interpret mathematical results i real situations

Interpret mathematical results in non-mathematical contexts and generalize the model

« E. Abilityto verify the solution
Testing the accuracy of the generalized model
Mayon volcano (MV) « A, Ability to understand the real problem and create a model based on reality

Search for relationships between explicitly given variables

Predicting the year of the explosion (modeling)

« B Ability to create a mathematical model from a real model

Mathematical support of the initial model

+ C. Ability to solve mathematical problems with the mathematical model created

Talking about whether solutions to similar problems can be created with the mathematical model created

« D, Ability to interpret mathematical results in real situations

Interpret mathematical results in non-mathematical contexts and generalize the model

« E. Ability to verify the solution

Testing for which situations the model is correct
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Pre-test Post-test Difference Effects

Emmean Emmean SE Post—pre SE Cohen’'sd

Bachelor program first-semester pre-

841 279 1270 461 429 021 136 008
service teachers (UM)
Bachelor program third/ffth-semester

10.60 337 1334 392 274m% 022 o7 0.08
pre-service teachers (TUD)
Master program pre-service teachers

1149 270 1518 397 3694% 055 105 020

(UM)

“**Significant difference (p < 0.001).
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