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> Abstract

Introduction: With the spread of new technologies, significant
changes have occurred in teaching and learning, which can be used
to overcome the challenges of the traditional education system,
such as lecture-based teaching methods, limited opportunities for
active learning, lack of attention to problem-solving skills such as
creative and critical thinking, and rote assessment methods.
Method: The study adopts a policy analysis and conceptual
synthesis approach, reviewing existing literature to propose
seven technology-based educational models: gamified learning,
problem-based learning, Al-driven classrooms, loB-based smart
schools, team-based learning, lifelong learning, and flipped
learning.

Results: Results indicated that these models collectively
enhanced student engagement, motivation, personalization,
collaboration, critical thinking, and well-being. Gamified
learning increased motivation and participation; PBL
strengthened problem-solving and experiential learning. Also,
Al-driven classrooms enabled adaptive, personalized learning,
and loB-based smart schools supported real-time monitoring
of learning behaviors and mental health. Moreover, team-based
learning improved collaboration and communication skills,
and lifelong learning fostered self-regulated and continuous
skill development; flipped learning increased active classroom
participation and academic performance. Together, these
approaches provide complementary pathways for addressing
structural inefficiencies in traditional education systems and
improving overall educational quality and equity.

Conclusion: Integrating these seven models offers a coherent
framework for transforming traditional education into a
technology-enhanced, learner-centered system. However,
successful implementation requires phased adoption,
infrastructure development, teacher training, and attention to
ethical and equity considerations. Gradual integration, starting
with low-cost pedagogical models and progressing toward
advanced Al and IoB systems, can lead to sustainable and
context-sensitive educational reform in developing educational
contexts overall.
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Introduction

n recent years, the rise of digital technologies

hastransformedmodernteachingmethodThese
technologies and approaches can overcome the
challenges of the traditional education system.
Especially for developing countries like Iran,
the traditional education system faces a wide
range of structural and operational challenges
that have made it difficult to teach and transfer
knowledge to learners (1). The traditional
structure and content of curricula are not aligned
with essential competencies such as critical
thinking, problem solving, collaboration, and
digital literacy (2, 3). The curriculum content
is not personalized, and teaching methods
remain lecture-based (4). This reduces student
engagement and motivation (5). In addition, the
schoolassessmentsystemremains predominantly
exam-oriented and memory-based, with limited
use of analytical data to evaluate the students’
actual competencies (6). This approach restricts
the development of creativity, deep learning,
and intrinsic motivation (7).

According to Iran’s 2022-2023 Ministry of
Education statistical yearbook, approximately
279,000 children had dropped out of school
nationwide (8). In higher education, studies have
indicated that over 50% of medical students have
low motivation (9), and this number has recently
been on increase (10). Recent studies have shown
notable psychological disorders (e.g., educational
burnout, depression, anxiety, stress rates) among
medical students in Iran (11). Rising anxiety,
reduced attention spans, and declining motivation
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among students indicate the need for innovative
models of monitoring and intervention in students’
health and well-being to enhance learning
quality (12). Evidence from multiple systematic
reviews suggests that innovative approaches are
recognized as key drivers of educational quality
improvement, and their application can help drive
transformative reform in Iran’s education system.

Policy Recommendations

In this policy brief, seven innovative
technology-based models are proposed to improve
the quality of education, as follows (Figure 1).

Gamified Learning: The first model is the use of
a“Gamified Learning” approach that plays a major
role in improving motivation, engagement, and the
depth of learning. Gamification for learning is a
method by which game components such as points,
levels, badges, individual and group challenges,
and leaderboards are used to improve learning
(13, 14). Gamification provides significant benefits
for educational service providers by enhancing
knowledge acquisition and job skills, supporting
repeated learning experiences, facilitating adult
education, improving the teaching-learning
process, providing timely feedback, strengthening
educator—learner  interaction,  promoting
participation and engagement, and increasing
learners’ interest, motivation and overall learning
effectiveness (13). It promotes active learning and
encourages collaboration, resulting in a more
engaging and interactive educational experience
for students and a more dynamic, stimulating
learning environment (15, 16).
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Problem-Based Learning (PBL): The second
model is “Problem-Based Learning”. This
framework emphasizes that deep learning
occurs when students play an active role in the
knowledge construction process. It is grounded
in activities such as solving authentic problems,
implementing team-based projects, experiential
learning, inquiry, experimentation, and sustained
student participation (17). Integrating this
approach with digital tools, emerging educational
technologies such as virtual reality, and using
gamification elements can enhance learners’
intrinsic motivation while strengthening their
engagement, concentration, and sense of
ownership over learning (18). Interdisciplinary
projects act as learning platforms that help
students relate their theoretical knowledge to
practical situations (19). Experiential workshops,
the adoption of “no-lecture class” days, fieldwork,
and the use of real-life challenges at the school
or community level help achieve sustainable and
effective learning. Apart from improving research
skills, this method helps achieve better alignment
between school education and the actual needs
of society and the job market (20).

Al-driven Classroom: The third model is
the “Al-driven Classroom” which has been
introduced in many of the world’s advanced
schools as a second educator; this system can
evaluate student performance data, create
personal learning paths for students, and
develop customized content to meet particular
weaknesses of each student, and much more. One
of the most important advantages of this type of
education is adaptive learning, which increases
educational effectiveness and reduces learning
gaps (21). Also, the use of smart assistants and
educational chatbots enables 24-hour responses
to learners’ questions and enhances educational
interaction.

loB-based smart school: The fourth innovation
is the “IoB-based smart school” model, a smart
school based on the Internet of Behavior (IoB)
analysis of student data on behavior, learning,
and health. Data is gathered through several
technologies, including sensors, wearables,
learning management systems (LMS), and
smart cameras. By analyzing metrics such as
attendance, engagement, and physiological well-
being, this approach identifies early indicators of
stress or disengagement—yvia facial and ocular
tracking—to enable timely interventions before
academic failure occurs (22, 23) Smart attendance
systems accurately track students’ attendance and
activities. Also, loB-based systems can create all
the assessments and practice activities needed for
each student and provide immediate feedback
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on student performance to help the students
improve (24). LMS platforms create digital
learning profiles to track academic performance
and personalize learning. Wearables track the
learners’ health, physical activity, sleep quality,
and stress, and suggest educational or well-being
needs related to the individual’s condition (25).
This comprehensive, data-driven model creates
intelligent dashboards for teachers, school
administrators, and parents, enabling real-time,
evidence-based decision-making.

Team-based learning (TBL): The fifth idea
for redesigning the educational system is to
use the “team-based learning” model. 7BL is
widely used in higher education, particularly
in medical education; however, its integration
with digital learning ecosystems in school
education represents an evolving application.
In this approach, learners are not just passive
consumers of lessons but are active participants
in a TBL experience (26). Learners who
participate in team-based/participatory efforts
can achieve deep and lasting understanding of
learning through joint projects, interdisciplinary
collaboration, discussion, exchange of ideas, and
problem-solving together (27). Participation in
teamwork creates a greater sense of belonging
among learners and fosters the development and
strengthening of skills such as responsibility,
critical thinking, and respect for diverse
perspectives.

Lifelong learning: The sixth model is “lifelong
learning”, which is considered a fundamental
necessity in the era of transformative technologies.
In the educational system, lifelong learning
means fostering an attitude in which learners
learn not only the course content but also skills
that last a lifetime. In this approach, the goal of
educational institutions is not only education
but also nurturing individuals who can think
independently, learn new skills, and adapt to rapid
scientific and technological changes (28). In this
approach, skills such as critical thinking, problem-
solving, flexibility, creativity, teamwork, digital
literacy, and financial literacy are also presented
to learners. Based on this attitude, students and
teachers will never consider themselves finished
learners and will be able to continue learning
and updating their knowledge and skills after
completing their formal education (29).

Flipped learning: Flipped learning, or the
“flipped classroom,” is the seventh innovative
educational model. In this approach, the traditional
learning process is shifted so that students study
educational content, such as videos, audio files, or
lesson texts, at home (30). During class, students
and teachers engage in discussions, problem-

J Adv Med Educ Prof. October 2026, Vol 14 No 4



Seven Technology-Based Active Learning Models for Educational System Transformation

Sadeqi-Arani Z et al.

suzaned

Juswade3us awr-[edy -
SIN[Iej dIwdpede

3O YSLI 9ATIIPAI] -

-
o
‘suonje[ngar sdueurarod-ejep pue Aoearrd 101138 Adou93SISU0D sorrow W —
ySI[qe)sa ‘sajqeream pasueape Sunydope a105oq SpI10da1 aduepUdyE Surag-[fem Suroq-[jom pue ssaxg - \W m
swaisAs aduepUIREe puk G SUNSIXD Isn QdUBpUINE ‘BJep D1AIP ‘[9a9] ssaxys  pasoxdwr “urures) [ooyog JuswaSeguasp sondeue = o
‘SJOOYDS JIeWS Pajda[as Ul A[fenrut jusuwafduy d[qeream VIS Z-AVO  f100s Ajorxuy POZI[eUOSId }Iewg paseg-gof 10§ SI03EdTPUT aanorpard m
“UOT}EdNPS U 9SN [V [EDI} I0J Saul[opIns spIeoqysep [V JUSWIDAJIPDY SGururem Ajrey - SdIAdp
[eUOneU YSI[qe)Sa ‘SANISIDATUN pue S[00Yds 2A1dIpaId ‘s3say orysouderp Sururea] Surureay WOoO0ISSe[D) ouewrrojrod  d[qeream ‘gor
ueqn ur swrojjerd Surures] pajroddns-y 1011 ‘sonA[eue G 2andepy aandepy PoZI[eUOoSIS] UDALI([-TY  SUIUIEd] PIZI[RUOSIdJ- v
doueurioyrad JUSWIIASIYDE
‘uoryednpa 1Yy 98IN0d dIwLpede pue .
pue s[ooyds Arepuodas ur uorjejuaura[dur $9I00S UOIJeUTWEXd ‘Aouanbaiy uorjedioryred s103edTpUT &
renpeid aznrrorrd ‘Gururesy sse-a1d ‘syrodar £31an08 GIN] UOT}ORISUL WOoO0ISSe[d Surures] payenSar-jag - g =
j10ddns 03 urroyyerd reuoneonpa reuoneu asn ‘SISI[DAD UONRAIISO) wooIsseD) paseandu] Surures] paddild 1008 Aoesey ensdiq - g2
'SI9Ded) uorjedmornyred Aypqepreae N &
105 Juawrdoraaap [euorssajord snonuruod UOISSNISIP UIUQ - SIN'1 o
jowoixd ‘s1ojued Surures| Ayrunwuod SJUIWISSISSE Koexayy 1e3r8Ip SIS Sururesy ojer uogadwod  ‘ernjonnseryur m
pue ‘swexdoxd urpysdn [euonjesoa  Adousjaduwuod eyidip oredg  ‘o100s Jurures) Pa312211p-J[as JO Gururea] Ayianoe Surureary - ensp =
‘swrrojjerd Surures] surjuo o3 ssadde puedxy  Sururea] pajen3ay-jeg pare[ngai-yreg juswdo[eas(g SGuoragr;  Aouanbaiy uroy GINT - 9RISPOIA
‘Burureny
uorje)I[IDey IaYdea) apraoid ‘syusuwisasur suoren[eaa SIII3[S
[ear3ojouyoay Jofew axmbai jou op jey) jo9loxd aaneroqeod UOT}EDIUNUWIUWIOD
sanranoe dnoid paseq-wooIsse[d asn L[ndLLIND ‘SOLIQNLI SIOMUIED)} Adudgodwiod  pue uorjeroqeod Sururea]
Bunsixa ojur spoafoxd saneroqerod ayerodioouy JUDWISSISSE 193] SNIOMUIea], pasoxduy paseg-wreay, SuEdeSus .
'sar80[opoyjow parrodar-rayodeay - &
Tgd ur Sururernj 1aypes) apraoid ‘syosfoxd [ooyos Knqy pajerduwon sanranoe \..m/ =
oyur (yreay orjgqnd ‘drysinausidanus ‘sansst Sunyury SIS Surajos SUTA[OS-WR[qOI] - &
[eIUSWIUOITAUS ‘AJIDIeDS 193eM) sadua[[eyd orqni 0108 orueisAg pue -wd[qoid pue Sururea] Kouanbauy < =
[euoneu pue AJunurwod [ed0] 9jerdaju]  ‘syse} AWouoxe) S,uI00[g JAIedID) ‘[edNIIID) Sumuresy 1odesg  paseg-WL[qOI]  uorjoRISIUT WOOISSE] - m
“UOTJRATIOWT paiordwod syosfoxd =~
JuUaPN3S MO[ YIIMm s309[qns ur uorjejuawadwr ajer urea) Jo Pquiny -
9znuiorid ‘WN[NOLLIND [EUO}eU 3} YIIM sonAreue GINT (OTISIN) uorjedmonred juourogedus 9)eI DUBPUNY - STOOYDS [[e
pauSife soweg [euoneonps dopasp ‘sfooyds  arreuuonsany) Surures| ‘uorjeArIOW pue uoreAr oW Gururea] ojer  uroaqqeorjdde
oriqnd ut s[ooy uorjedyTweS }S00-MO[ Y3IM UI3dg  I0j SAIS)eI}g PAJRALIOIA juapnig paseauy payrwes)  uonedonired juopnig - 4sod [PWIIUIA
juawarmbay
UOIIN[0G UOTJRZI[Ed0] POYIAl JUdWINSeIJA  Xapul pasodorg awodnQ pajadxg [PPOIN s103ed1puy A9y [ed1Sojouyday, [9Ad]

S[9POJA [eUOIIedNPH Pasodol] a) I0J PIeOqUSe(] UOIJeN|eAT [9AJ]-€ T d[qeL

407

J Adv Med Educ Prof. October 2026, Vol 14 No 4



Seven Technology-Based Active Learning Models for Educational System Transformation

Sadeqi-Arani Z et al.

solving, group activities, and troubleshooting
related to the content learned. In this method,
students have more active participation in the
educational process. In this approach, the teacher
is not only a knowledge transferor, but also a
guide and facilitator, helping learners learn how
to learn (31).

Evaluation Dashboard

To accommodate education systems at
different levels of technology readiness, a
3-level evaluation dashboard is proposed. Table 1
describes the models that can be implemented at
each level, as well as the key indicators, expected
outcome, proposed index, measurement method,
and localization solution for each policy model.
This framework enables policymakers to monitor
progress based on existing infrastructure and
resources, while supporting the gradual shift
towards data-driven and smart education systems.

Limitation and Challenges

Although innovative learning and digital
teaching can greatly help to enhance learning
achievements, these innovative pedagogies are
also limited by various drawbacks and situational
challenges. Gamified learning can adversely affect
intrinsic motivation due to the overuse of extrinsic
rewards (32); problem-based learning is often
ineffective for beginners who are novice learners
who lack domain knowledge (33). In addition,
team-based learning can lead to failure if group
members do not cooperate or accountability
issues occur within the groups (34); also, flipped
classroom has limited resources at home with
insufficient digital access (35). Beyond that, loB-
based smart school and Al-driven Classroom
model involve critical issues that would be the
fundamental concerns of feasibility, ethics, and
evidence of usage (24, 36). The requirement of
financial and human resources needed for smart
school infrastructure development (connecting
facilities, high-speed Internet, cybersecurity
protection, massive storage capacity, sensitive
devices, and prolonged teacher training) is always
the up-scaling hurdles, especially in developing
contexts (24). Furthermore, the security and
privacy concerns about tracking students’
behavior for monitoring purposes, as well as
the possibility of student manipulation with
data protection considerations, become critical
barriers as well (36). Addressing these challenges
to achieve effectiveness is an important direction
for future research.

Conclusion
Implementation of these seven innovative
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educational models, including gamified learning,
active and problem-based learning, Al-based
classrooms, Internet of Behaviors-based smart
schools, team-based and collaborative learning,
lifelong learning, and flipped learning, might lead
to improvements in some indicators provided
that structural barriers are removed beforehand.
These models are systematically aligned with
the critical challenges outlined for the traditional
Iranian educational system. For example,
gamified and flipped learning specifically target
decreased student engagement and motivation
caused by lectures. Problem-based learning
and team-based learning focus on developing
critical thinking, collaboration, and problem-
solving skills by supporting active learning with
collaborative knowledge construction. The Al-
driven classroom model addresses the lack of
personalization and analysis in assessment by
providing adaptive learning pathways based on
data analysis. An loB-based smart school aims
at students’ well-being through tracking early
signs of students’ lack of engagement, stress, and
decreased motivation. Lifelong learning tackles
structure and cultural challenges since it can
help students develop new skills continuously
and adapt quickly to changing needs of society,
economy, technology, and culture. In sum, the
models create a coherent set of proposed solutions
linked to every individual problem.

A critical step in the transition from
traditional to intelligent, participatory, and data-
driven education is developing a comprehensive
roadmap grounded in these models. Year 1 should
focus on strategic planning, infrastructure needs
assessment, pilotschool selection, teachertraining,
and policy formulation to prepare for the reforms.
In Years 2-3, schools can gradually expand the
use of PBL, TBL, flipped classroom, cooperative
learning, and game-based curricula, along with
the first introduction of Al-supported tools, to
develop students’ interests, critical thinking
skills, cooperative learning abilities, and digital
skills with the existing school infrastructures.
By Years 4-5, the system should move
toward optimization using learning analytics,
personalized learning paths, and a lifelong
learning ecosystem to achieve improvements in
academic achievement, well-being, and lifelong
success. All these models are valuable tools for
this shift, but the data shows that PBL, TBL, and
flipped classroom would be cost-effective initial
interventions for low-technology-investment
school environments, while game-based learning
would be an intermediate-level, second stage
one. Al-supported classrooms and loB-based
smart schools, due to very high investments in
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infrastructure, data governance, and training,
are considered as long-term goals for gradual
adoption in low-resource environments like Iran.
Finally, lifelong learning is considered as an
overarching educational goal that underpins and
supports the implementation of all the proposed
models.
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