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Abstract

Continuing teacher education is essential to improving educational quality. However,
training programs that aimed at improving digital skills often fail to consider teachers’
previous experiences, which limits their effectiveness. The reflective practice approach is a
key strategy for overcoming these limitations because it helps teachers identify barriers to
integrating technology into their teaching and learning practices. This study analyzes the
effects of incorporating reflective practice principles into a training program for higher
education faculty emphasizing the use of digital technologies in the classroom. To this
end, a training program based on this methodology was designed and implemented with a
group of university professors in Santiago, Chile. Then, the data obtained from the reflection
guides used by the participants were collected and analyzed. The study uses a qualitative
approach based on Strauss and Corbin’s grounded theory. The results indicate that the
professors positively rated the program, highlighting its role as a space for innovation and
dialogue. The professors emphasized the importance of collaboration and reflection when
adopting technology rather than technical mastery of digital tools. The study concluded
that the reflective practice approach benefits teacher training by making motivations and
resistances explicit and facilitating their integration into teaching practices.
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Introduction

Teacher training is an ongoing process throughout teachers’ professional careers,
and it is an essential component of achieving the objectives of educational reforms (Day,
2005; Farias Veloz et al., 2023; Ibermén Muiioz; Canto Herrera, 2013; Pérez Gomez,
2010). The content included in teachers’ update courses varies greatly, with digital skills
training being particularly encouraged. This subject transcends training and is often part
of broader political initiatives that aim to digitize education systems at different levels in
response to today’s societal needs.

There are at least three features that characterize teacher training programs in the
field of digitization that have been implemented in recent years (Freixas, 2020). First is
their compensatory approach: most of them are based on the teachers’ deficits, or what
they do not know and should know, so they usually do not consider participants’ previous
experiences and personal, social, and professional backgrounds. The second characteristic
is their eclectic nature, as they are initiatives that attempt to reconcile prevailing political,
institutional, economic, and pedagogical positions in each context under a single framework.
Finally, they are evolutionary, which makes these programs unstable and changeable over
time. For example, digital training programs have undergone various phases in recent years
that coincide with the progression of technology, such as the shift from centralized digital
services to cloud services and from open-license software to commercial projects. These
changes have also affected the conceptual approaches that define digital skills training
foundations, which have fluctuated depending on when they were formulated.

Currently, there seems to be a consensus on the need to formalize teacher technology
training initiatives under the umbrella of digital literacy. Based on this formal model,
various competency frameworks have been developed that have served as the basis for
organizing teacher training curricula. Examples of these frameworks include the National
Educational Technology Standards (NETS) in the United States (ISTE, 2024); the European
Framework for the Digital Competence of Educators: DigCompEdu (Redecker, 2017); the
ICDL Foundation’s International Certification of Digital Literacy (ICDL Foundation, 2024);
and UNESCO'’s training proposal derived from the Competency Framework for Teachers
(UNESCO, 2023).

Although there is a general agreement on the importance of developing teachers’
digital skills, specific training proposals still pay little attention to the context in
which teaching takes place. The focus is on acquiring the qualifications necessary for
efficiently using technologies and integrating them into the classroom to transform and
improve learning. To this end, teachers must acquire standardized skills corresponding
to a predetermined profile without much consideration for knowledge acquired through
everyday experience. However, the idea that a set of knowledge, principles, and values can
be achieved in all types of teaching contexts conflicts with the autonomy and individual
responsibility of those facing unique and unrepeatable situations in complex environments.
Ultimately, the practical configuration of the teacher training curriculum appears to
include statements containing words such as “appropriate,” “timely,” or “suitable,” as well
as descriptions so general that they allow for wide interpretation (Nicoll; Harrison, 2003).
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Training plans based on predefined models divorced from teachers’ reality are
unlikely to transform teaching practices (Perrenoud, 2004). Homogeneous conceptions of
teacher profiles and competencies do not provide the necessary tools for change. When
teacher training is viewed as merely transmitting knowledge on specific topics—in this
case, the specific skills associated with properly using technology in a particular learning
context—a gap emerges between what that knowledge offers and what teachers need to
experience, consider, and do in their daily work (Vieira; Baptista; Almeida, 2021).

To overcome these limitations, we propose incorporating reflective practice as a
methodological complement to teacher training programs focused on digital literacy. This
approach can help contextualize highly prescriptive training programs by assuming that
teachers work in changing, complex environments where they must apply strategies and
make appropriate decisions, exercising their profession in a unique, unrepeatable way
(Freixas et al., 2020).

This research aims to analyze the effects of incorporating reflective practice principles
into a training program for higher education teachers that emphasizes the use of digital
technologies in the classroom. To this end, two research questions were formulated: (1)
How does reflective practice improve teacher training for adopting digital technologies,
and (2) which elements of teaching practice supported by digital technologies are of most
concern to teachers?

The following sections present the conceptual foundations of the reflective practice
approach and the corresponding analysis of the data obtained from our experimental
intervention, along with the research results.

Reflective practice and digital technologies in teaching

The literature consistently states that reflection is essential to transforming teaching
practice (Day, 2001; Pérez Gomez, 2010; Zeichner, 1993; Recio-Mufioz; Joo, 2021). In
recent years, reflexivity has been present in various forms of teacher training (Olmedo,
2023). Reflective practice has mainly been used to enable teachers to reflect on, understand,
explain, and intervene in their work to enhance their professional development. Schon
(1983; 1992) assumes that transforming educational practices hinges on teachers’ ability
to reflect on the practices they seek to improve. Brockbank and McGill (2002), in turn,
define reflection as the process of returning to one’s thoughts.

According to Schon (1992), rational and academic knowledge alone are insufficient
for dealing with the complexity and diversity of educational situations. Recovering
practical reason—experiential knowledge based on dialogue with reality and reflection
on action—is also necessary. Teachers acquire tacit knowledge and skills throughout their
professional practice that are not recognized in teacher training programs. Transforming
this tacit knowledge into explicit knowledge can be achieved through reflective processes,
which counteracts the view that teachers are technicians who merely reproduce what
others prescribe. Teachers’ knowledge cannot be reduced to what they can declare; there
are other implicit types of knowledge that only become evident when activated during
classroom practice (Satumbo Martinho; Samuel, 2022).
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In teacher training, reflective practice is defined as a methodology based on teachers’
contextualized experiences and reflections on their practices (Domingo, 2022; Nocetti et
al., 2020). When applied to training in digital technology, reflective practice involves
viewing teachers as individuals situated in a social and school context, each with a unique
personal history that influences their relationship with technology and the feelings that
arise from it. These feelings are reflected in both training processes and classroom practice.
Reflective practice enables teachers to use technology in the classroom instrumentally
and to problematize their practice, reorienting teaching strategies and encouraging the
creative use of technology.

Such an approach should draw on some of the principles of reflective practice
proposed by Nicoll and Harrison (2003): i) Knowledge in action: It is essential to recognize
each person’slife history, build on their previous experiences, and draw on their expectations
of the training program. This allows for a more personalized and relevant approach to the
learning process. ii) Reflection in practice: Encourage the problematization of professional
practices by addressing specific issues related to the discipline, pedagogy, or students.
This should be done explicitly by verbalizing and sharing with colleagues. The individual
design of teaching situations that seek to solve a specific problem using digital tools
should be promoted. Additionally, intervention in the classroom should be accompanied
by guides that allow for reflection on pedagogical action in real time. iii) Reflection
on practice and on reflection: Self-assessment exercises among colleagues that promote
reflection through comparison of individual experiences with those of the group should
be carried out among colleagues. Interaction is a key aspect not only for socialization but
also for facilitating learning, collaboration, and collective construction.

In the case of digital literacy, it is important to consider that reflection should
transcend what happens in the classroom and encompass aspects of personal life related
to technology, as technology is now and integral part of everyday life. To this end, the
literature suggests various continuing education methodologies to encourage teachers to
be more analytical in their teaching practice and its context. These methodologies include
action research, writing and reading case studies, creating portfolios, documenting the
nature and quality of their teaching, participating in mentoring or storytelling programs,
sharing best practices, and attending academies and seminars (Nocetti et al., 2020).
However, none of these strategies directly address reflection on technology. The specific
purposes and how they are implemented are relevant here, as well as pedagogical support
as a strategy for reflective practice.

Since the habit of reflection is formed through practice, teacher digital training
programs should include guidelines for both individual and group reflection. These
programs should also provide alternatives for monitoring and supporting classroom
interventions with students based on their progress in the training program. Implementing
these guidelines simultaneously with the program will develop the ability to research
teaching methods and, fundamentally, evaluate the effectiveness of using technology to
address classroom issues.
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Methodology

To further explore the influence of reflective practice on teacher training in digital
technologies, a training program based on this methodology was implemented for a group
of university professors. Afterward, the data collected from the reflection guides prepared
by the professors during the final phase of the program were analyzed.

A qualitative approach was used for the research and data analysis. Specifically,
we referenced the grounded theory presented by Glaser and Strauss (1995) and Strauss
and Corbin (2002). According to Palacios Rodriguez (2021, p. 47), this theory “provides
explicit guidelines that facilitate understanding and explanation of behavior and reality
in specific areas of interest”. The study is structured around the previously posted research
questions, which guided the fieldwork and data analysis. For this study, grounded
theory was adapted to fit its conditions, particularly the data collection procedures.
While traditional approaches to this methodology emphasize direct observation and data
collection in natural settings, this study used an open-ended questionnaire administered to
higher education teachers. This adaptation allowed us to capture the teachers’ perceptions
and experiences with digital technology in teaching and identify emerging patterns and
categories in their responses. Although this approach limits the possibility of observing
practice in real time, it provides access to a broader, more diverse sample, enriching the
analysis from an interpretive perspective based on the teachers’ discourse.

The study was conducted in accordance with ethical research principles, ensuring
the informed consent of participants, who were informed of the study’s objectives and
scope prior to their participation. Responses obtained through the questionnaire were kept
completely anonymous to ensure data confidentiality. In addition, participants had access
to the obtained results, promoting transparency and recognizing their contribution to the
research process.

The characteristics of the teacher training program, the profile of the participants,
and the approach of the reflection guide or open questionnaire used as a data collection
tool are presented bellow.

Context and characterization of participants

The study was conducted at a medium-sized Chilean public university, mainly focused
on engineering and computer science programs. The institution has an academic staff of
approximately 790 teachers, with diverse backgrounds and employment arrangements,
and an enrollment of close to 8,500 students.

The training program “ICT for university teaching” was designed and implemented
in 2017 as part of the university’s institutional strategy to promote the intensive use of
digital technologies in teaching practice, particularly those developed at the university
itself. It is held annually and, as of 2022, 320 faculty members have graduated (Concha
et al., 2022).
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The program lasts 150 hours and is organized into three stages with specific
purposes, dynamics, and activities aimed at achieving the overall objective of supporting
the adoption of digital technologies in teaching (Figure 1). The aim is for participants to
experiment with new learning strategies using digital technologies, to dare to design their
courses based on their own problems, and to reflect on the ways in which students can
achieve meaningful learning.

The training program begins with exercises in which participants reflect on their
expectations and the individual commitments they undertake. Although there are common
objectives, the scope of the training is determined by each participant.

Figure 1- Program structure

Phase 1 |::> Contextualization |:'\> 10 hours

Online Course 60 hours

e E> [> 20 hours

Course design

Seminar; Transforming the teaching 50 hours

Phase 3 |:> practice |:>
10 hours /

K Self-assessment seminar
Source: Own elaboration.

For the program being evaluated, 71 teachers participated, and data from those who
successfully completed it were taken into consideration. Consequently, the criteria that
participants in the sample had to meet were: i) to have completed the training program,
ii) to have completed the design of their course, iii) to have applied the proposal with
their students, and iv) to have participated in a face-to-face session with their colleagues,
presenting collectively the obtained results. 47 participants met these conditions.

At the end of the classroom intervention process, participants were asked to reflect
on their experience in designing the course and applying it with students as a self-
assessment exercise. The self-assessment guide or questionnaire presented below, derived
from the reflective practice methodology, was the final reflection guide for the course.
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Process of developing and applying the guide

A guide with open-ended questions was developed to analyze the content generated
by the course instructors. This is one of the essential tools of the program and consists of
10 questions inquiring about the results of the classroom intervention.

The questions were developed based on a combination of institutional requirements
and the objectives of those responsible for the course. These questions respond to the
characteristics of the process followed in the program and are aimed at promoting
participants’ reflection on their experience, both in the design of their course and its
application. They are as follows (Freixas, 2020, p. 136):

1. What did you find in terms of student learning when designing strategies based
on a problem related to a specific aspect of your course?
2. What did you find when incorporating technologies as tools for accessing

information?
3. What did you find when incorporating technologies as tools for recoding
information?
4. What did you find when incorporating technologies as tools for socializing
information?

5. Which elements contributed most to student learning?

6. Which elements contributed least to student learning, or hindered it?

7. What were the main benefits of working based on problematization and designing
strategies with active methodologies and the use of ICT?

8. What were the main difficulties you encountered in transforming your practice
based on your proposal and its application?

9. Which aspects would you modify or improve for the next application?

10. Comments.

Of the 47 participants who met the profile for analysis, 45 responded.
Coding process

Methods derived from the grounded theory (Glasser; Strauss, 1995; Strauss; Corbin,
2002) were used to analyze the information. The 45 completed guides were analyzed.
An open and inductive process was chosen, based on the grouping of minimal units of
meaning (MUM) or “memos” into codes. Based on this grouping, it was determined that
some of them could be grouped into categories in terms of their semantic similarity,
making it possible to purge those that were of little relevance due to their low frequency.
The resulting categories, in turn, could be associated in two dimensions. The inductive
process followed is detailed below:
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Figure 2- Inductive process for analysis

Minimal units of meaning

Codes

Categories

Dimentions

N N Y
/S N~ J  J N

Source: Own elaboration.

As a result of the process, 46 codes were obtained. They were grouped into 10
categories and finally organized into two dimensions that reflect the participants’ thoughts
on the practice:

- Generic aspects. These refer to cross-cutting issues that apply horizontally to the
entire process and integrate the categories Obstacles, Results, and Improvements.

- Elements of teaching practice. This refers to specific aspects of teaching and
groups the categories: Teaching, Students, Digital Technologies, Teachers, Content,
Communication, and Infrastructure.

Figures 3 and 4 show the reorganization of the units of meaning into codes and
categories based on these two dimensions.
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Figure 3- Codes and categories of the Generic Aspects dimension

Obstacles

Results
Disadvantages
| Availability of Digital Resouces

Interruptions

General
Elements

Opportunities
Needs

Improvements

Source: Freixas, 2020.

Figure 4- Codes and categories of the dimension Elements of teaching practice

’ Didatics | | students | [DigitalTechnologies | | Teaching Statt |

Requeriments

Learning

Instructional
design _At’[itudes -
= Collaboration Tools Collaboration
Cognitive Processes

Intervention

Collaborative Work
Testing

[ Information Search

Teaching
Practice
Elements

Recording and Socialization of
Information

Information

Contents

Source: Freixas, 2020.

Communicatiol

Educational Platforms|

Infrastructure

Communication

Results

The information collected and organized into codes, categories, and dimensions
was systematized in a matrix to carry out a cross-sectional analysis. Table 1 shows the
frequencies found for each of the categories and their respective codes.
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Table 1- Frequencies of codes, categories, and dimensions resulting from inductive reading

General Elements (f. 273)

Category f. Code MUM
Limitations 52
Time 39
Obstacles 125 Disadvantages 14
Availability of Digital Resources 12
Interruptions 8
Results 103 Achievements 56
Benefits 47
Opportunities 30
Improvements 45
Needs 15
Teaching Practice Elements (f. 833)
Category f. Code MUM
Instructional Design 82
Assessment 50
Didastics 058 Intervention 45
Methodology 45
Collaborative Work 25
Testing 1
Learning 46
Attitudes 40
Cognitive Processes 36
Students 200 sStudent 2
Motivation 17
Participation 17
Emotion 1
Values 6
ICT 75
Collaboration Tools 22
Digital Technologies 128 Toos 19
Use of Software 9
Video 4
Cell phone 3
Requirements 29
Collaboration 16
Perception 16
Teaching Staff 108 Teaching Role 15
Challenges 13
Limitations 10
Feelings 9
Information Search 21
Contents 5 Recoding and Socialization of Information 19
Information 5
Trust in Sources 5
Socialization 18
Communication 46 Forums 15
Communication 13
Internet Access 16
Infrastructure 43 Physical Infrastructure 14
Educational Platforms 13

Source: Research data.
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For generic aspects, 273 MUM were found, representing 25% of the total. Graph 1
shows the frequency of categories in this dimension.

Graph 1- Frequencies by category in the Generic Aspects dimension

125
103

Obstacles Results Improvements

Source: Research data.

The first category brings together the obstacles identified by participants. The
frequency indicates that, despite the positive results reported, there are still many issues to
be overcome, notably the time factor. This aspect, which was not previously considered in
the design, is mentioned multiple times in relation to its insufficiency for the organization
of teaching and even for the proper use of digital technologies in the classroom. Finally,
the category of improvements includes those that participating teachers documented as a
result of reflection on their practice.

Regarding the second dimension, Elements of Teaching Practice, 833 MUM were
found, corresponding to 37 codes grouped into 7 categories, as shown in Graph 2.

Graph 2- Frequencies by category in the dimension Elements of Teaching Practice

258
200
128
108
50
46 43
Didactics Students Digital Teaching Contents Communication  Infrastructure
Technologies Staff

Source: Research data.
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As can be seen, once the program had concluded, the concerns and reflections of
the teaching staff focused mainly on teaching strategies and student management. In
these first two categories alone, the frequency of the MUMs reached 549% of the total. This
suggests that participants were keen to reflect on and experiment with ways of improving
their teaching practice and its impact on student learning, motivation, and attitudes.

Graphs 3 and 4 show the frequencies of the MUMs sorted by codes in these two
categories.

Graph 3- MUMs in the teaching category

82
50
45 45
25
11
Instruccional Assessment Intervention Methodology Colalborative Testing
Design Work

Source: Research data.

Regarding teaching, instructional design ranks first as a recurring theme in the
reflections, revealing concerns about improvement and the importance teachers place on
designing their courses prior to intervention as a key element in the adoption of digital
technologies.

Graph 4- MSA in the student category

46
40
36
27
17 17
11

6

Learning Attitudes  Cognitive Student Motivation  Participation ~ Emotion Values
Processes

Source: Research data.
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With regard to students, the most frequently used code is Learning, followed by
Cognitive Processes. This result shows a clear interest on reflection focused on promoting
learning, the achievements obtained, and investigating the cognitive processes that need
to be developed in students.

Discussion

As shown, continuing education for teachers is a decisive factor for the successful
integration and adoption of digital technologies in the classroom. According to the research
carried out, the literature also points out that teacher training programs related to digital
technologies develop skills for the use of computer systems (Wozney; Venkatesh; Abrami,
2006) and influence teachers’ attitudes (Llopis et al., 2021). Along with participation in these
programs, reflecting on professional practice is considered an appropriate resource for the
objectives of reorienting teaching strategies and promoting a more creative use of technologies.

This research analyzed the impact of introducing the principles of reflective practice
(Schon, 1992; De Lella, 1992; Zeichner, 2013; Brookbank, 2002) into the design and
implementation of a digital technologies teacher training program. The training proposal
integrated various methodological principles: considering the teacher’s life history;
starting from experience; recovering expectations; encouraging problematization and
addressing specific issues related to the discipline, pedagogy, or students; encouraging
the individual design of teaching situations that aim to solve a problem using digital
tools; and incorporating a self-assessment process that involves reflection through the
confrontation of experiences.

The study data come from a sample of teachers who participated in a training
experience where they had the opportunity and space to carry out reflective processes
as a basis for innovation in their teaching and based on the introduction and adoption
of digital technologies in the classroom. Although changes in their practice resulting
from a training event can be observed immediately, confirming that these changes have
permeated over time will require further assessment. However, the attitudes expressed by
teachers towards professional self-development were high, and it can be hypothesized
that their willingness to reflect on classroom practices and improve performance will
remain over time (Gheith; Aljaberi, 2018).

The results show that teachers found the training program based on reflective
practice stimulating, as a field for innovation and dialogue. They reported, as a way to
improve their work, collaboration and dialogue, not technical mastery of the tools which,
as they conceive them, are necessary, useful, and part of a gradual adoption process that
has not yet crystallized in university spaces.

In line with studies that point to the existence of metacognitive processes based
on reflection on reflection (Pacheco-Cortés, 2018), this research showed that reflective
methodology enhances teachers’ argumentative skills, leading them to make their tacit
knowledge explicit and prompting changes in their perceptions and the importance they
attribute to the elements of teaching. As a result, these reflections, derived from a problem
in their practice, influenced the way they carried out their instructional design and
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classroom intervention. As part of this process, the uses attributed to digital technologies
in their classrooms were more oriented towards the topics they considered central to their
teaching practice and results, mainly in relation to teaching and their students.

One condition already described in the literature that needs to be considered is
the socialization of good practices. While it has been shown that teachers need expert
guidance in technology to show them the best uses in the classroom, there is also evidence
that one of the conditions for the successful integration of technology is access to good
practices (Cerda, 2022). These good practices can arise from everyday reality or from
experiences among colleagues and can be a determining factor in moving from a level of
technology adoption based on substitution to one oriented toward expansion (Freixas et
al., 2022).

Likewise, if we consider that teachers develop the ability to respond to a dynamic
social context in a variety of ways (Blundell; Lee; Nykvist, 2016), and that over time
these responses cease to be intuitions and become tacit knowledge, it would be natural
for training programs to address teachers’ epistemic identity, which is fostered and
strengthened when shared among peers. In this sense, we maintain that academic change,
supported by institutional policies and ongoing support, should occur through interaction
with other people (peers, family members, students, authorities, and administrative staff)
so that, as a result, teachers become agents of change.

Conclusions

This study aimed to analyze the effects of incorporating reflective practice
principles into a higher education teacher training program, as well as its impact on the
use of digital technology in the classroom. Based on this approach, two central research
questions were formulated to guide the study. The answers to these questions allow us to
draw relevant conclusions. First, the findings show that the reflective process during the
training enabled participants to articulate their knowledge and thoughts on how reflective
practice contributes to improving teacher training for adopting digital technologies. This
process encouraged participants to problematize and diagnose their own pedagogical
experiences, which can lead to significant, innovative changes in teaching performance.

Second, the study reveals that teachers’ primary concerns about technology-
supported teaching practice focus on three dimensions: (i) didactic aspects, including course
design, strategy and methodology selection, and collaborative work; (ii) student impact,
particularly with regard to learning, motivation, teamwork, and emotional attitudes; and
(iii) technological aspects, which, despite being ranked third, were recognized as vital
tools for solving specific problems and driving innovation in teaching.

Though inconclusive, this study provides substantial evidence regarding personal
reflection and teaching knowledge when implementing digital technologies in the
classroom. The study emphasizes the importance of designing training programs that
incorporate experience and group collaboration as essential components of learning.
Future studies could build on this research by conducting longitudinal analyses to evaluate
the medium- and long-term effects of these programs.
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