©

Iranian Educational
Psychology Association

Print ISSN: 2645 - 5455
Online ISSN: 2645 - 5457

Iranian Journal of Learning and Memory

Homepage: https:/journal.iepa.ir

The Effect of an Artificial Intelligence-Based Digital Learning
Environment on Digital Skills and Digital Flourishing of Lower

Secondary School Teachers in Nagadeh

Mojtaba Danesh ¥, Hamid Reza Maghami %<

1. Department of Educational Technology, Faculty of Psychology and Education, Allameh Tabataba'i University, Tehran, Iran.
E-mail: mojtaba.danesh72@gmail.com

2. Corresponding author, Department of Educational Technology, Faculty of Psychology and Education, Allameh Tabataba'i
University, Tehran, Iran. E-mail: hmaghami@atu.ac.ir

Article Info

ABSTRACT

Avrticle type:
Research Avrticle

Avrticle history:

Received February 10,
2026

Received in revised
form May 07, 2026

Accepted June 11,
2026

Published Online June
26, 2026

Keywords:

Artificial Intelligence,

Digital Learning
Environment,

Digital Skills,

Digital Flourishing,

Teachers,

Professional
Development

Objective: This study investigated the effect of an artificial intelligence-based digital
learning environment on the digital skills and digital flourishing of lower secondary
school teachers in Nagadeh.

Method: In this quasi-experimental study with a pre-test-post-test control group design,
30 teachers (15 experimental, 15 control) were selected using convenience sampling. The
experimental group participated in an 8-session Al-based digital learning environment
intervention. Data were collected using the standard Digital Skills Questionnaire and
Digital Flourishing Questionnaire and analyzed using MANCOVA and ANCOVA.

Results: Descriptive findings showed increased mean scores for digital skills, digital
flourishing, and all their components in the experimental group post-intervention.
MANCOVA results indicated a significant effect of the Al environment on the linear
combination of teachers' digital skills and flourishing (Wilks' Lambda = .181, F(2,25) =
56.59, P < .05). ANCOVA confirmed significant effects on digital skills (F = 130.95, P
<.001, n*=.829) and all six components (P <.05), as well as on digital flourishing (F =
216.98, P <.001, n? = .889) and all four components (P < .05). Effect sizes ranged from
moderate to very strong (12 =.273 to .910).

Conclusions: The findings indicate that an Al-based digital learning environment can
effectively enhance teachers' digital skills and flourishing. The intervention improved
both technical competencies and psychological well-being in digital contexts. These
results have important implications for designing Al-integrated professional
development programs to prepare teachers for the digital age.
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Introduction

The emergence of artificial intelligence (Al) and its increasing use in educational settings has led
to the emergence of a new research field called Artificial Intelligence in Education (AIED),
fundamentally transforming the landscape of education (Chen & Wei, 2024). Indeed, information
and communication technology can profoundly enhance learners' knowledge and skills through
personalized learning, multisensory methods, and strengthening richer interactions with
educational content (Toomaj et al., 2024). In an era where nearly all universities worldwide have
turned to implementing e-learning to support their academic systems (Anggrainingsih et al., 2018),
the integration of Al into educational practices not only has the potential to improve learning
outcomes but also prepares students for the challenges of the digital and automated world (Guo et
al., 2025). Given the pervasive presence of artificial intelligence in all areas, including the
classroom (Kasinidou et al., 2025), educational systems worldwide are facing the urgent question
of how to prepare today's students for their digital tomorrow (Kure et al., 2025).

In this context, teachers, as key agents of learning, play an irreplaceable role and are required to
continuously enhance their competencies to keep pace with this evolving era (Suriyah et al., 2024).
This digital transformation imposes two major tasks on teachers: first, developing their own digital
competencies, and second, fostering the necessary competencies in students for effective
functioning in the digital world (Serezhkina, 2021). In this regard, the concept of "digital
competence," introduced by the European Union (2018) as a result of the evolution of information
and communication technology and the changing needs of users in the twenty-first century, gains
double importance. Teachers are expected to acquire competencies beyond basic ICT literacy and
skills and elevate them to the level of twenty-first-century digital competence (Rahimi & Mosalli,
2024). These competencies include diverse capabilities such as analytical, critical, and creative
information searching (Nuangchalerm et al., 2020) and the ability to take purposeful, effective
action in interacting with technologies to achieve educational goals (Yaseen et al., 2025). Digital
skills are essential for navigating, evaluating, and using digital platforms for various purposes,
including education (Torino, 2025). Particularly, understanding and using artificial intelligence is
considered crucial for teachers, as they are responsible for educating the next generation about and
with this technology, and higher levels of digital skills facilitate faster and easier adoption of new
technologies like Al (Kasinidou et al., 2025). Frameworks such as the European Digital
Competence Framework for Citizens (Satar et al., 2025) and the UNESCO ICT Competency
Framework (2018) provide valuable guidance in this area (Mohammadi et al., 2024). The COVID-
19 crisis also revealed the necessity of having digital skills for teachers to deliver effective online
education (Perifanou et al., 2021), and numerous studies confirm the need for adequate teacher
preparation for the twenty-first century (Gomez-Trigueros, 2023). A modern teacher must be
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familiar with various modern technologies, be proficient in them, apply them in practice
(Serezhkina, 2021), and be able to exploit, use, and apply digital technologies in all educational
activities (Perifanou et al., 2021).

Nevertheless, there are challenges in achieving these goals. Despite high political ambitions, the
increased use of digital technology in schools has shown few signs of advanced use of digital skills
(Kure et al., 2025), and the use of information and communication technology (ICT) in school
environments remains limited (Cabellos et al., 2024). Concerns persist about the lack of necessary
knowledge among many teachers for effective teaching about Al and the limited focus of research
on teachers' attitudes, digital skills, and Al literacy levels (Kasinidou et al., 2025). Studies have
also revealed a significant deficiency in teacher training in ICT use and its application in the
classroom, a challenge for developing their digital skills, which are crucial for technology-based
learning processes (Fernandez-Cruz & Fernandez-Diaz, 2016). The successful integration of new
technologies into educational processes requires teachers to transform and adapt their teaching
practices, which in turn demands the development of their digital skills (Ifenthaler, 2017).

Alongside technical skills, teachers need more than the ability to use technology; they must
engage in reflective thinking about how technology intersects with education and its impact on
student learning (Galindo-Dominguez et al., 2024). This is where the concept of "teachers' digital
flourishing" gains importance as a deeper aspect of professional well-being and performance in the
digital age. Digital flourishing is defined as positive perceptions of technology-mediated social
interactions (Janicke-Bowles et al., 2023) and a combination of "feeling good and functioning
well," considered the "peak of mental health™ that enables individuals to cope with life's challenges
in a more balanced manner. This concept examines the understanding of positive qualities of
human existence as part of positive psychology (Mungra et al., 2024) and includes users'
multifaceted perceptions of the benefits of digital communication technologies, such as feelings of
connection and support, thoughtful interactions, authentic self-presentation, inspiration, and
control over online interactions (Janicke-Bowles et al., 2023). Teachers' digital competence, a
comprehensive concept including knowledge, skills, and attitudes related to digital, ethical, and
legal factors (Althubyani, 2024), is associated with their more positive attitudes toward Al—an
attitude that can serve as a foundation for digital flourishing (Galindo-Dominguez et al., 2024).

Teachers, as key stakeholders, play an essential role in the digital ecosystem (Csernoch, 2025),
and the increasing use of digital technologies in the workplace necessitates lifelong learning for
them to enhance their digital competence, a matter that directly affects the satisfaction of basic
psychological needs and ultimately their digital flourishing (Mungra et al., 2024). Furthermore,
research published in this journal also shows that in online learning environments, internal factors
such as self-efficacy and academic motivation are powerful predictors of learning performance and
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the formation of effective interactions (Taghizade et al., 2023). In this context, the integration of
Al into teachers' professional development represents a promising path for enhancing educational
practices and promoting innovation in education (Mohammadi et al., 2024). Al systems, by
assessing students' learning processes, providing immediate feedback and personalized learning
paths (Vorobyeva et al., 2025), reducing educators' administrative tasks (Shoukat et al., 2025), and
analyzing complex patterns of emotional behavior for a deeper understanding of students' needs,
can contribute to the enhancement of teachers' professional flourishing (Vistorte et al., 2024).
Additionally, understanding teachers' roles in language learning with tools like chatbots helps
strengthen their Technological Pedagogical Content Knowledge (TPACK) and consequently their
digital flourishing (Li et al., 2025).

However, there are also challenges in the path of teachers' digital flourishing in Al-based
environments. In online educational environments, the lack of direct emotional interaction makes
effective management of emotional expression by teachers difficult and can affect their
professional dimensions and digital flourishing (Kang & Nie, 2025). With the increasing
integration of Al into learning environments, it is essential to consider the ethical implications and
potential risks associated with its use (Rospigliosi, 2023), and teachers' readiness for successful
implementation of these technologies in the classroom is crucial (Vorobyeva et al., 2025). As
technology advances, business practices also evolve, raising concerns about the skills gap in the
workforce, which further increases the pressure on teachers to adapt and flourish (Conlon &
Gallery, 2024). Understanding the importance of equipping students with digital literacy, educators
need to adopt instructional strategies that integrate digital tools to revitalize traditional teaching
methods (Yu & Wang, 2025). Schools also play a meaningful role in fostering digital skills through
students' use of ICT in educational assignments (Loh et al., 2025). Ultimately, digital competence
should be a core ability for all teachers and should be included in all areas of their professional
development, including teacher foundational education, and the Teacher Digital Competence
(TDC) framework, guided by policies and professional development, empowers teachers for future
classrooms with technologies such as Al and the metaverse (Chiu et al., 2024).

As digital technologies continue to advance and Al use in education increases, theoretical,
empirical, and methodological nuances are emerging to support this evolving field (Khalil et al.,
2024). The design of digital learning environments, especially Al-based ones, considering new
aspects such as spatiality and aiming to support learning processes and professional development,
is of increasing importance (Das et al., 2025) and can provide a suitable platform for teachers'
growth and digital flourishing. Having digital competence is vital for teachers to increase their use
of technologies in their teaching practices, leading to sustainable educational development—
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development in which teachers are not only technically skilled but also flourish in the digital
environment (Althubyani, 2024).

The rapid growth of artificial intelligence (Al) in recent years has attracted researchers' attention
to its potential capabilities in transforming the education sector. Numerous domestic and
international studies have emphasized the importance and necessity of utilizing this technology to
empower teachers and enhance the quality of teaching-learning processes:

The Role of Artificial Intelligence in Developing Teachers' Digital and Professional
Skills: Recent research in Iran has focused on the role of Al in teachers' professional development.
Navai et al. (2024) demonstrated that Al, through data analysis and personalized education, reduces
workload while providing a platform for focusing on human interactions and enhancing digital
skills. Kouhi Chenar et al. (2024), while pointing out infrastructural challenges, emphasized the
necessity of teachers' mastery of basic concepts, computational thinking, and ethical dimensions.
Hadizadeh et al. (2024) also considered the revision of teaching methods and continuous updating
of skills through intelligent systems as essential. Furthermore, Amani (2024) introduced digital
competence as a prerequisite for accessing authentic content, classroom dynamism, and facilitating
the teaching-learning process.

International Perspectives and Effectiveness of Al-Based Learning Environments: At the
international level, Galindo-Dominguez et al. (2024) confirmed the correlation between digital
competence and teachers' positive attitudes toward Al, emphasizing the need to strengthen these
competencies in future interventions. Khawaji (2024) also showed that despite teachers' moderate
knowledge and performance in using Al applications, their attitudes are highly positive,
highlighting the necessity for further training. Additionally, Mohammadi (2024), while confirming
the effectiveness of Al-Adaptive Learning Environments (AI-ALE) in teachers' professional
development, emphasized the potential of this approach in promoting innovation and the
importance of localizing training.

Despite the widespread emphasis on Al's potential and the need for teacher training in this field,
less research has experimentally investigated the direct impact of digital learning environments
designed based on Al on specific dimensions of teachers' skills and psychological characteristics
such as digital flourishing. Digital flourishing, meaning personal growth and advancement in
interaction with technology, and digital skills, including practical abilities in using digital tools, are
two key components for teachers' success in the digital age. The present study aims to fill this gap
by examining the effect of an Al-based digital learning environment on these two important
variables (digital skills and digital flourishing) and their components among teachers.
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Therefore, the research questions are:

1. Does the Al-based digital learning environment have a significant effect on teachers' digital
skills and digital flourishing?

2. Does the Al-based digital learning environment have a significant effect on teachers' digital
skills and their components (access and management of digital content, use of digital
devices, digital content communication, digital content production, digital safety, and
digital empathy)?

3. Does the Al-based digital learning environment have a significant effect on teachers' digital
flourishing (growth with technology, comfort with multitasking, reliance on graphics for
communication, growth with satisfaction, and immediate reward)?

Materials and Methods

Design

The present study is applied research in terms of objective and quasi-experimental in terms of data
collection method, with a pre-test-post-test control group design. The main objective of this
research is to investigate the effect of an Al-based digital learning environment (independent
variable) on teachers' digital skills and digital flourishing (dependent variables).

Participants

The statistical population of this research included all lower secondary school teachers in Nagadeh
County during the 2024-2025 academic year. Sampling in this study was conducted purposefully
using criterion-based sampling; that is, from the statistical population, teachers who met the
inclusion criteria for the study were selected, including teaching at the lower secondary level,
having at least basic digital skills, not having received specialized training in the field of Al, and
willingness to participate in the research. This approach was employed to select a homogeneous
sample appropriate to the intervention objectives and to increase the internal validity of the study.
Eligible individuals were then randomly assigned to experimental and control groups.

Instruments

The following standard questionnaires were used to collect data in the present study:

Teachers' Digital Skills Questionnaire: To measure this variable, the standard 27-item
questionnaire by Fan (2022), including six components (access and management, use of devices,
communication, production, safety, and empathy) with a 5-point Likert scale, was used. The
content validity of the instrument was confirmed in the original study, and its total reliability in the
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present study was calculated with a Cronbach's alpha coefficient of .87. Also, the reliability of the
dimensions in the original study was reported in the range of .86 to .96. The operational definition
of digital skills in this study is the score that respondents obtain through answering the items of
this questionnaire (Fan & Wang, 2022).

Teachers' Digital Flourishing Questionnaire: To measure digital flourishing, the standard 21-
item questionnaire by Huang (2021), including four components (growth with technology, comfort
with multitasking, reliance on graphics, and immediate reward), was used. Scoring is based on a
5-point Likert scale. The content validity of the instrument was confirmed in the original study,
and its reliability in the present study was obtained with a Cronbach's alpha coefficient of .81. The
operational definition of teachers' digital flourishing in this study is the score that each teacher
obtains from answering the items of this questionnaire (Huang et al., 2021).

Al-Based Digital Learning Environment (Intervention): The experimental group received
training over 8 sessions of 60 minutes (described in Table 1) in an Al-based learning environment.
To ensure content validity, the design of this intervention was based on the theoretical foundations
of digital learning and digital competence frameworks, and the session content was reviewed by 5
experts in the field of educational technology, with its CVR and CVI indices confirmed at a
desirable level. Also, to ensure internal validity, the intervention was implemented using a standard
educational guide (a codified session protocol), and all sessions were conducted by the researcher
under identical conditions (time, content, tools, and teaching method). Furthermore, to control
confounding variables, participants were randomly assigned to experimental and control groups,
and the control group did not receive any intervention during the study. To increase treatment
fidelity, the implementation process of the sessions was continuously monitored and recorded. The
research implementation method was a pre-test-post-test control group design, and by controlling
pre-test scores in covariance analysis, the intervention effects were estimated with greater
precision.
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Table 1. Summary of Educational Session Content of the Al-Based Digital Learning Environment

Session General Session Title Main and Key Core Activities and Presentation and

(Focusing on the Learning Session Objective Sample Tools Interaction

Process) (Prominent and Method

Standard Al Tools)

Phase 1: First Familiarity with ~ Creating a shared  Activity: Discussion of Interactive
Foundations the Al paradigm  understanding of ~ experiences, Al lecture, Q&A,
and in education basic Al concepts, applications. Tools: group discussion,
Orientation importance, and (Conceptual introduction  multimedia

potential in of platforms such as presentation

educational Google, ChatGPT,

transformation, and Gemini, Microsoft

explaining course  Copilot, and their general

objectives applications in education).

Second Foundational Empowering Activity: Search and Direct instruction,
skills for working teachers in summarization workshop. practical
with Al intelligent Tools: Google Scholar (for demonstration,
information tools searching, academic searching), guided practice

validation, and Perplexity Al (Al-based  with tools
initial information  search and response),
management with  Elicit.org (Al research
Al tools assistant),
Zotero/Mendeley
(reference management).
Phase 2: Third Basic educational Acquiring skills in  Activity: Prompt Practical
Development of content using Al for engineering practice, workshop,
Operational production with  ideation, drafting  lesson plan development.  problem-based
Skills with Al Al assistants educational texts  Tools: Google, ChatGPT  learning,
(lesson plans, (OpenAl), Gemini and individual practice
simple questions), Microsoft Copilot (for text with support
and initial slides generation), Gamma.app,
Tome.app, and
PowerPoint (Al Designer)
(for slides).

Fourth  Creating Familiarity and Activity: Creating audio  Step-by-step
introductory practice with Al clips, image generation, demonstration,
multimediaand  tools for producing quiz design. Tools: practical
interactive audio, simple ElevenLabs, Bing Image  workshop,
content with Al visual content, and Creator, Canva, presentation of

interactive quizzes Quizizz/Kahoot. successful
to enrich teaching examples
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Session General Session Title Main and Key Core Activities and Presentation and
(Focusing on the Learning Session Objective Sample Tools Interaction
Process) (Prominent and Method
Standard Al Tools)
Phase 3: Fifth Applying Al in  Theoretical Activity: Scenario Analytical
Advanced personalization understanding and  analysis, platform review. presentation, case
Application and educational  practical Tools: (Conceptual study, guided

and Integration

differentiation

exploration of how

introduction and demo of

group discussion,

of Alin to use Al for platforms such as Khan demo presentation
Teaching analyzing student ~ Academy and adaptive
needs and features in common LMSs
providing like Moodle/Google
personalized Classroom with Al
learning plugins).
experiences
Sixth Using Al for Empowering Activity: Question design, Practical
formative teachers to use Al feedback practice. Tools:  workshop,
assessment and in designing MagicSchool, scenario-based
feedback assessment tools,  QuestionWell, Google practice, group
analyzing Forms, Gradescope. feedback
performance data,
and providing
constructive
feedback with Al
assistance
Phase 4: Seventh Comprehensive  Planning and Activity: Designing an Al- Project-based
Integration, integration of Al designing more based lesson project, tool  learning,
Continuity, in classroom and complex classroom exploration. Tools: teamwork,
and managerial activities with Combination of learned brainstorming,
Professional activities integration of tools, Notion Al, and experience
Development multiple Al tools ~ Microsoft Teams, Trello.  sharing
and examining Al
applications in
classroom
management
Eighth  Consolidating Review and Activity: Project Participant

learning, planning
for the future, and
flourishing

consolidation of
learned material,
final project
presentation,
planning for
continuous
professional

presentation, developing a
development plan. Tools:

(General review and

introduction of resources
such as online courses on

Coursera/edX,
professional teacher

presentations,
feedback sessions,
group discussion
for analysis,
individual
consultation
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Session General Session Title Main and Key Core Activities and Presentation and
(Focusing on the Learning Session Objective Sample Tools Interaction
Process) (Prominent and Method

Standard Al Tools)
development,and  communities).
strengthening sense
of agency in using
Al

Data Analysis Method

Data were analyzed using SPSS software version 27. After checking the normality of distribution
and calculating descriptive indices, multivariate (MANCOVA) and univariate (ANCOVA)
analysis of covariance with pre-test score control were used to test the hypotheses. Statistical
assumptions, including homogeneity of variances (Levene's test), homogeneity of covariance
matrices (Box's M test), and regression slopes, were checked and confirmed. The significance level
for all tests was considered .05.

Results

In this research, data were analyzed at both descriptive and inferential statistics levels using SPSS-
27 software. Descriptive indices of the research variables are presented in Tables 2 and 3. The
results of Table 2 show that the mean scores of digital flourishing and all its components (growth
with technology, comfort with multitasking, reliance on graphics, and growth with satisfaction) in
the experimental group increased in the post-test stage compared to the pre-test and the control
group. Also, according to Table 3, a similar trend is observed in the variable of digital skills and
its six components; such that the mean scores of the experimental group improved in the post-test.

In the present study, descriptive indices of the variable of teachers' digital flourishing in the pre-
test and post-test stages were examined separately for control and experimental groups. In the
control group, the mean for growth with technology was 12 in the pre-test and 13 in the post-test,
with a standard deviation of about 2.23, while the experimental group increased this mean from
11.60 in the pre-test to 13.19 in the post-test. Also, the component of comfort with multitasking
increased from 14.60 to 16.47 in the control group and from 15.07 to 20.67 in the experimental
group. In the component of reliance on graphics for communication, the control group had a mean
of 12.93 in the pre-test and 13.73 in the post-test, while the experimental group reached 19.53 from
12.93. Growth with satisfaction and immediate reward also improved in the control group from
11.60 to 12.47 and in the experimental group from 12.53 to 13.19. Overall, the variable of teachers'
digital flourishing in the control group increased from a mean of 51.13 to 55.66 and in the
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experimental group from 52.13 to 78.20, indicating a significant increase, suggesting the positive
effect of the educational environment.

Descriptive indices for digital skills were also examined in the pre-test and post-test stages
separately for the groups. In the control group, access and management of digital content had a
mean of 10.87 in the pre-test and 13.23 in the post-test, while the experimental group improved
this skill from 11.23 to 13.19. Use of digital devices also changed in the control group from 13.13
to 11.23 and in the experimental group from 12.07 to 17.13. Digital content communication
increased in the control group from 7.23 to 8.23 and in the experimental group from 7.87 to 10.23.
Digital content production was observed in both groups with similar means of about 7 in the pre-
test and 8 to 10 in the post-test. Digital safety in the control group had a mean of 14.47 in the pre-
test and 16.47 in the post-test, while the experimental group reached 22.80 from 12.93. Also, digital
empathy increased in the control group from 9.23 to 11.23 and in the experimental group from 9.23
to 14.18. Overall, the variable of digital skills in the control group changed from a mean of 16.10
to 15.65 and in the experimental group from 15.65 to 17.89, indicating the improvement of digital
skills in the experimental group.

To test the hypotheses, multivariate and univariate analysis of covariance were employed. Prior
to conducting the analysis, all statistical assumptions including normality of data distribution
(Kolmogorov-Smirnov test), homogeneity of variances (Levene's test), homogeneity of covariance
matrices (Box's M test), and homogeneity of regression slopes were examined and confirmed based
on non-significant p-values (greater than .05). The results of multivariate analysis of covariance
using Wilks' Lambda test showed that the Al-based digital learning environment had a significant
effect on the linear combination of dependent variables including digital skills and digital
flourishing (Wilks' Lambda=.181, F(2,25)=56.59, P<.05). Therefore, a significant difference was
observed between the experimental and control groups, and the main research hypothesis was
confirmed.

Main Research Hypothesis: The results of multivariate analysis of covariance using Wilks'
Lambda test (Table 4) showed that the Al-based digital learning environment had a significant
effect on the linear combination of dependent variables (digital skills and digital flourishing)
(Wilks' Lambda=.181, F(2,25)=56.59, P<.05). Therefore, a significant difference was observed
between the experimental and control groups, and the main research hypothesis is confirmed.

Table 4. Results of Multivariate Analysis of Covariance

Wilks' Lambda F Hypothesis df Error df Significance Level
181 56.59 2 25 .000
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Sub-Hypotheses of the Research:

First Research Hypothesis: The results of univariate analysis of covariance with pre-test score
control showed that the Al-based learning environment had a significant effect on the total score
of teachers' "digital flourishing" (F=216.98, P<.001, eta=.889). Also, separate examination of the
components indicated a positive and significant effect of the intervention on all four dimensions of
growth with technology, comfort with multitasking, reliance on graphics, and immediate reward
(P<.05). The effect size values for these components ranged from .658 to .910, indicating a very
strong effect of the educational environment on the dimensions of digital flourishing.

Table 3. Results of Covariance Analysis for the Variable of Teachers' Digital Flourishing and Its Components

Variable Statistical Sum of df Mean F Significance Effect
Indicator Squares Square Level Size
Growth with Technology Pre-test 110.66 1 110.66  101.86 .000 .790
Group 297.75 1 297.75  274.06 .000 .910
Error 29.33 27 1.08
Total 8090 30
Comfort with Pre-test 172.19 1 17219  95.906 .000 .780
Multitasking Group 93.22 1 93.22 51.92 .000 .658
Error 48.47 27 1.79
Total 10794 30
Reliance on Graphics for Pre-test 371.58 1 37158 117.91 .000 814
Communication Group 252.30 1 252.30  80.061 .000 .748
Error 85.086 27 3.15
Total 9009 30
Growth with Satisfaction Pre-test 179.41 1 179.41  92.601 .000 174
and Immediate Reward Group 233.75 1 233.75  120.64 .000 817
Error 52.31 27 1.93
Total 7978 30
Digital Flourishing Pre-test 3208.49 1 320849 20257 .000 .882
Variable Group 3436.75 1 3436.75 216.98 .000 .889
Error 427.64 27 15.83
Total 142181 30

Second Research Hypothesis: The results of univariate analysis of covariance regarding the
second variable also revealed that the learning environment had a significant effect on teachers'
overall "digital skills" (F=130.95, P<.001, eta=.829). Furthermore, all six components (access and
management, use of devices, communication, content production, safety, and digital empathy)
were positively and significantly affected by the intervention (P<.05). The effect size range for
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these components was estimated from .273 to .899, indicating a moderate to very strong effect of
the educational environment on various dimensions of digital skills.

Table 4. Results of Covariance Analysis for the Variable of Digital Skills and Its Components

Variable Statistical Sum of df Mean F Significance Effect
Indicator Squares Square Level Size
Access and Management Pre-test 106.85 1 106.85 87.04 .000 .763
of Digital Content Group 259.92 1 259.92  211.74 .000 .887
Error 33.14 27 1.22
Total 8090 30
Use of Digital Devices Pre-test 110.64 1 110.64 75.93 .000 .738
Group 350.08 1 350.08  240.68 .000 .899
Error 39.27 27 1.45
Total 6368 30
Digital Content Pre-test 108.51 1 108.51 93.07 .000 775
Communication Group 11.79 1 11.79 10.11 .004 273
Error 31.48 27 1.16
Total 2600 30
Digital Content Pre-test 108.06 1 108.06 91.36 .000 772
Production Group 30.00 1 30.00 25.36 .000 484
Error 31.93 27 1.18
Total 2600 30
Digital Safety Pre-test 430.76 1 430.76 98.87 .000 .785
Group 445.68 1 44568  102.29 .000 791
Error 117.63 27 4.35
Total 12186 30
Digital Empathy Pre-test 101.75 1 101.75 15.97 .000 372
Group 430.39 1 430.39 67.56 .000 714
Error 171.98 27 6.37
Total 7204 30
Digital Skills Variable Pre-test 5294.79 1 529479  93.26 .000 775
Group 7434.49 1 743449 130.95 .000 .829
Error 1532.803 27 56.77
Total 216464 30

Research data were analyzed at both descriptive and inferential levels. Descriptive indices of the
research variables in the pre-test and post-test stages were calculated separately for experimental
and control groups.

In the variable of digital flourishing, the total mean score in the experimental group increased
from 52.13 in the pre-test to 78.20 in the post-test, while this value in the control group reached
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55.66 from 51.13. In the component of growth with technology, the experimental group means
changed from 11.60 to 13.19, and in the control group from 12.00 to 13.00. In the component of
comfort with multitasking, the experimental group mean reached 20.67 from 15.07, and the control
group from 14.60 to 16.47. In the component of reliance on graphics for communication, the
experimental group mean increased from 12.93 to 19.53, and the control group from 12.93t0 13.73.
In the component of growth with satisfaction and immediate reward, the experimental group means
changed from 12.53 to 13.19, and the control group from 11.60 to 12.47.

In the variable of digital skills, the total mean score in the experimental group increased from
15.65 to 17.89, while in the control group it changed from 16.10 to 15.65. In the component of
access and management of digital content, the experimental group mean reached 13.19 from 11.23,
and the control group from 10.87 to 13.23. In the component of use of digital devices, the
experimental group mean changed from 12.07 to 17.13, and the control group from 13.13 to 11.23.
In the component of digital content communication, the experimental group mean increased from
7.87 to 10.23, and the control group from 7.23 to 8.23. In the component of digital content
production, the experimental group mean reached about 10 from about 7, and the control group
from about 7 to about 8. In the component of digital safety, the experimental group mean increased
from 12.93 to 22.80, and the control group from 14.47 to 16.47. In the component of digital
empathy, the experimental group mean reached 14.18 from 9.23, and the control group from 9.23
to 11.23.

To test the main research hypothesis, multivariate analysis of covariance was used. The results
of the Wilks' Lambda test showed that the effect of group on the linear combination of dependent
variables was significant (Wilks' Lambda=.181, F(2,25)=56.59, P<.05).

The results of univariate analysis of covariance for the variable of digital flourishing showed
that the effect of group was significant (F=216.98, P<.001, n*=.889). Also, the effect of group on
the components of growth with technology (F=274.06, P<.001, n*=.910), comfort with
multitasking (F=51.92, P<.001, n>=.658), reliance on graphics (F=80.06, P<.001, n?>=.748), and
growth with satisfaction (F=120.64, P<.001, n?>=.817) was significant.

In the variable of digital skills, the effect of group was also reported as significant (F=130.95,
P<.001, n*=.829). Also, the effect of group on the components of access and management
(F=211.74, P<.001, n*=.887), use of devices (F=240.68, P<.001, 1?>=.899), communication
(F=10.11, P=.004, n*=.273), content production (F=25.36, P<.001, n*=.484), digital safety
(F=102.29, P<.001, n>=.791), and digital empathy (F=67.56, P<.001, n*=.714) was significant.
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Discussion & Conclusion

The present study aimed to investigate the effect of an Al-based digital learning environment on
the digital skills and digital flourishing of lower secondary school teachers. The main focus of this
study was on designing and implementing an educational intervention based on Al tools and
examining its consequences on the skill and psychological dimensions of teachers in the digital
learning context.

The results showed that the Al-based learning environment had a significant effect on
simultaneously improving teachers' digital skills and digital flourishing. In other words, the
designed intervention not only enhanced teachers' operational capabilities in using technology but
also improved their positive psychological dimensions in interacting with technology. This finding
indicates that intelligent learning environments can integratively affect both "functioning well" and
"feeling good" in the digital context.

These results are consistent with the findings of domestic and international studies; such that
Novaei et al. (2024), Kohi Chenar et al. (2024), and Hadizadeh et al. (2024) have emphasized the
role of technology-based training in enhancing teachers' digital skills. At the international level,
the results of this study are also consistent with studies by Mungra et al. (2024), Galindo-
Dominguez et al. (2024), and Mohammadi (2024), which have shown that digital competence and
learning environments based on modern technologies can lead to improved professional
performance and increased psychological well-being of users. The alignment of these results
suggests that the positive effect of intelligent learning environments is a stable pattern in recent
research.

In explaining these findings, several key factors can be pointed out. First, the interactive and
practical nature of the learning environment, which was designed based on "learning by doing"
activities, led to active cognitive engagement and deeper learning for teachers. Second, the use of
Al tools with the capability of providing immediate feedback and personalizing the learning path
played an important role in increasing feelings of self-efficacy and satisfaction with learning. Third,
the integration of technical and ethical aspects in training led to the formation of a more balanced
attitude toward technology, which is consistent with theoretical frameworks such as self-
determination theory and digital competence models. Overall, it seems that the combination of
"skill learning," "active interaction,” and "intelligent feedback™ was the three main mechanisms of
this intervention's effectiveness.

However, from an analytical perspective, it can be argued that the effectiveness of this
intervention was not merely due to the presence of technology, but rather dependent on the way it
was educationally designed. Many technological interventions produce limited results due to their
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sole focus on tools, whereas in this study, the emphasis on the integration of cognitive, skill, and
psychological goals played a determining role in the intervention's success. Also, it seems that
creating early successful experiences in working with Al tools, as a motivational factor,
strengthened teachers' positive attitudes toward technology, and this indirectly affected their digital
flourishing. Finally, it can be stated that teachers' professional development in the Al era requires
approaches beyond technical skills training, and simultaneous attention to the psychological and
experiential dimensions of learning can significantly increase the effectiveness of these programs.
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