
 
Citra Journal of Innovative Education Practices 3, Issue 1 (2025) 13-24 

 

13 
 
 

 

Citra Journal of Innovative Education 
Practices 

 

Journal homepage:   
https://citralestari.my/index.php/cjiep/index 

ISSN: 3093-6942 

 

Evaluation of the DDR Method for Developing Technology-Enhanced 
Learning Frameworks in Higher Education: A Bangladeshi Context 

 
Motia Mannan1,*, Tarekol Islam Maruf2, Md Liaquat Ali3  
 
1 

2 

3 

 

Department of Education, Universiti Tun Abdul Razak (Unirazak), Malaysia 
Department of Business, Management & Technology, Alfa University College (AUC), Malaysia 
Department of Pediatrics, North Bengal Medical College, Sirajgonj, Bangladesh  
 

ARTICLE INFO ABSTRACT 

Article history: 
Received 15 August 2025 
Received in revised form 25 September 2025 
Accepted 1 October 2025 
Available online 10 October 2025 

Higher education in Bangladesh is expanding rapidly, but many academes prioritize 
lecture-based teaching over critical thinking and peddling. This results in a mismatch 
between learners’ experiences and the competences required by academic and 
professionals. In response to this challenge, this study examines the application of the 
Design, Development, and Research (DDR) method to develop a TEL framework for 
enhancing critical thinking in Bangladeshi tertiary education. The aim of this study is to 
explore how DDR can be designed and evaluated local perspectives. A qualitative 
research methodology has been used to reach the objective of this study. After the 
DDR phase, there were three successive phases in the research: design phase, in which 
the framework was designed based constructivist and student-centered learning 
principles, development phase, where interactive digital modules and collaborative 
activities were developed; and evaluation phase, in which qualitative methods such as 
focus group discussions, classroom observations and reflective interviews with 
students and instructors was carried out. The main findings demonstrate that the DDR 
approach allowed for an iterative process in constructing context-sensitive and 
adaptable framework. Students commented that technology-based tasks promoted 
deeper questioning as well as more robust inquiry practices and they felt confident 
about sharing their diverse opinions. Instructors reported higher levels of classroom 
engagement and depth of academic conversation in their classes than when they 
lectured. The main implication is that the DDR approach is useful for the construction 
of models that enhance learning through technology and helps promote critical 
thinking in Bangladeshi universities. The originality of this research work lies in its dual 
application of DDR, not only as an evaluation but also as a design tool being employed 
in a unique way in the context of the HEIs of Bangladesh. 
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1. Introduction 
 

The higher education system in Bangladesh has experienced rapid growth over the past few 
decades, with more students attending school and an increasing number of universities. Despite 
these developments, however, the majority of universities still teach with traditional lecture-based 
models that transmit information rather than facilitate learning. Such methods frequently do little to 
develop more advanced cognitive abilities, particularly critical thinking, a fundamental skill that 
students can use in their studies and profession [56]. Critical thinking is not just about having 
information but being able to understand and apply the information, analyze the inferences that are 
drawn from it, generate a conclusion about what might be happening, evaluate whether those 
conclusions fit with available data and reject or confirm possible answers, and consider all 
possibilities in the first place. 

Technology-Enhanced Learning (TEL) has significant potential in tackling the requirements for 
more stimulating, participatory and student-centred learning [34]. Research by Yadav [65] asserted 
that TEL leverages digital technologies and interactive environments to provide more engaging 
learning experiences for students where they can be challenged with authentic problems, work 
collaboratively with their peers, and reflect on the learning process. It creates conditions favorable 
to active learning, in which students must work intensely with the material and be critical about it. 

The DDR (Design, Development and Research) approach is particularly appropriate to the        
development of TEL frameworks targeting local contexts and specific educational aims [5,58]. This 
design, which promotes responsive adaptation and ongoing feedback, supports the framework in 
keeping pace with practitioner demands and the changing needs of students and teachers. (Munafo 
[40] and Naser and Harb [41] mentioned that DDR grounded in DBR Design-Based Research (DBR) 
encompasses designing educational interventions that you can subsequently test, evaluate and 
refine based on collaborative research. This method will be applied in this research to develop a TEL 
model, which develops critical thinking among the Bangladeshi students. 
This study will examine two principal inquiries.  Which design concepts and contextual elements 
should inform the development of a technology-enhanced learning framework aimed at promoting 
critical thinking in higher education in Bangladesh?  How can the DDR technique be utilized to create 
digital modules and collaborative learning activities that enhance critical thinking in university 
students?  This study aims to enhance the ongoing discourse on educational innovation in Bangladesh 
by exploring these questions and offering a customizable and replicable applied model, particularly 
relevant to other developing countries with analogous contextual factors. 
 
2. Literature Review 
2.1 Theories Underpinning Critical Thinking 
 

Critical thinking is a foundation of an education and without being able to think critically students 
will struggle with complex issues that they encounter in both scholastic and professional situations. 
It’s not so much about what you know as it is your ability to ask questions, assess evidence and draw 
conclusions. A number of important theories underpin the development of critical thinking in 
educational institutions, including higher education. 

 
i.Constructivism: Derived from the work of Jean Piaget and Lev Vygotsky, constructivist theory argues 
that knowledge is actively constructed by students rather than it being passively transferred [67]. 
Constructivist theory of learning is characterised by learners who are seen to construct their own 
knowledge in interaction with the environment leading to stages of cognitive development [44,64]. 
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The active process of learning in constructivism is not only to improve critical thinking and encourage 
skepticism or finding the truth but also think about what one thinks about mental processes. This 
theory promotes critical thinking by emphasizing problem solving, collaboration and reflection [27]. 
Vygotsky also stressed the social aspects of learning and acknowledged that meeting more 
knowledgeable peers or experts has an important effect in promoting critical thinking [8]. Research 
by Nguyen [42] found that Vygotsky’s Zone of Proximal Development model implies that one major 
factor to critical thinking is the guidance from "more knowledgable" peers or experts. Vygotsky also 
supports the implementation of collaborative learning and peer feedback in the classroom, which 
both include critical thinking. 
 
ii. Bloom’s Taxonomy: Bloom’s taxonomy (1956), an influential model in educational theory, 
classifies cognitive skills into levels of increasing difficulty, ranging from simple remembering of facts 
to more complex thinking that doesn’t rely on prior knowledge like evaluation, synthesis and creation 
[46]. The model has been useful in the creation of instructional design, offering a defined approach 
for educators to construct learning goals that require critical engagement with academic material 
[39]. When students are taught to look closely at case studies, consider the means of solving them, 
and assimilate different perspectives; Bloom’s Taxonomy is employing teachers who help develop 
individuals having a critical outlook at all levels of study [14].  
 
iii. Cognitive Load Theory: Cognitive Load Theory claims that the brain can only process a limited 
amount of information at any given time. This has important consequences for the design of 
instruction, indicating that while learning activities should be guided to minimise cognitive load they 
must also be expected to allow for deep thinking [61]. In the field of TEL, these patterns emphasize 
the need for a design of digital content that is engaging but not overwhelming and provides the 
opportunity for students to concentrate on higher-order thinking activities without disturbance [21, 
24].  
 
2.2 The DDR Method and its Role in Educational Design 
 

The Design, Development, and Research (DDR) approach is a variant of design-based research 
(DBR), focused on the active cycle of designing, testing, and refining educational interventions. DDR 
achieves its flexibility from the real-world context, which makes it a appropriate methodology of TEL 
systems creating [38].  
 
Phase Design: The first of the two DDR’s phases correspond to the visualization and 
conceptualization of learning framework for initial situation, theoretical elements and context 
features [31]. This is especially critical in a nation like Bangladesh, which faces unique cultural, 
technological, and resource-related barriers [3]. Adhikari, [2] opined that The TEL design is 
compatible with constructivist learning theory and pedagogy as well as student centered teaching 
values which facilitate active participation, social interaction and reflection. Besides, Rebelo et al., 
[53] highlighted that the decisions to be taken in this phase are concerning the digital tools, how 
collaborations activities could be structured and organization of the learning modules to promote 
critical thinking. 
 
Development phase: In this phase the designed framework is converted to reality. Here the emphasis 
has shifted to generating interactive digital modules and cooperative learning resources that meet 
the socio educational objectives. Research by Xie et al., (2025) found that project-based learning 



Citra Journal of Innovative Education Practices 
Volume 3, Issue 1 (2025) 13-24 

16 
 
 

(PBL) and scenario-based simulation may be designed that encourage student engagement with 
authentic problems by students needing to think critically. This phase also involves the creation of 
assessment instruments to assess student engagement and critical thinking power [17].  
 
Evaluation Phase: It is not explicit within the research questions, but the evaluation phase has an 
important function in establishing whether the TEL framework proved to be successful [36]. Third 
phase of evaluation will incorporate qualitative research tools such as focus groups, interviews and 
observations to collect data from students and instructors. An analysis is conducted on this data to 
understand how the framework has been in achieving critical thinking, student engagement and the 
perceived success of faculty at enabling more active learning in the classroom. 
 
2.3 Technology-Enhanced Learning (TEL) and Critical Thinking 
 

Technology-Enhanced Learning (TEL) has been a valuable asset in promoting critical thinking in 
higher education. Incorporating digital technologies, including online systems, multimedia resources, 
and interactive simulations, TEL aims to convert passive traditional teaching into more active forms 
of learning that are better centered around the learner [59]. These tools provide students with the 
space to collaborate, reflect, and engage in content at deeper levels, as skills required to think 
critically [15].  

Research has demonstrated that TEL can enhance student engagement, problem solving and peer 
collaboration- three important aspects of the learning process enabling the development of critical 
thinking [12]. For instance, noted the importance of interactive simulations in which students solve 
real-world problems and have to interpret data, consider various solutions and reflect on outcomes. 
These simulations, which are a cornerstone of many TEL tools, facilitate the experience with difficult 
situations and teach how to think in critical way by facing real-life problems [48].  

In addition, online interactional environments (forums, discussion boards and wikis) offer 
students the opportunity to participate in peer learning, argumentation and knowledge co-
construction [33]. This is consistent with Vygotsky's concept of social constructivism where 
knowledge is developed in the presence of others. In the situation of TEL, this collaborative activity 
leads to students being able to evaluate multiple perspectives critically, gain a much deeper 
understanding and become accustomed more subtle approaches on solving problems [32]. 

Nevertheless, the effective use of TEL depends on a critical reflection on technological 
infrastructure. Given the issues of internet connectivity, access to devices, and digital literacy in 
Bangladesh, TEL frameworks must be flexible and inclusive [30]. On the other hand, Yassin [66] 
mentioned that the proliferation of mobile learning and open educational resources (OER) offer great 
potential to extend the reach of technology access and encourage critical thinking in education. 
Resources strapped environments themselves can use mobile apps and online platforms for 
engagement and deeper learning [52].  
  
2.4 The Theoretical Framework 
 
Interactive Digital Modules: These modules are interactive and offer students the opportunity to 
work in real-world contexts, with video documentary, simulation games and virtual worlds. 
 
Cooperative Learning Techniques: These may include such things as group discussions, peer review, 
and group projects that help students to challenge each other’s thinking, compare disparate 
perspectives, and construct a cumulative understanding of the materials. 
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Reflection: This will encourage the use of contemplative exercises for students to practice 
metacognition, such as developing journals entries, self- and peer-assessments that reflect on how 
they think, how cognitive biases may be influencing them, or how their thought process can become 
more complex. 
 

This model will serve as the yardstick for designing and evaluating the TEL framework, with a clear 
emphasis on relevance for critical thinking and fit with the specific context of Bangladeshi higher 
education. 
 
2.5 Conceptual Framework  
 

The concept is built upon the principles underlying constructivist learning, student-centered 
pedagogy and Technology Enhanced Learning (TEL) to establish an integrated pedagogical model for 
promoting critical thought. It focuses on active learning, cooperation and reflection, which are all 
necessary to foster higher-level thinking skills. 

 

Fig. 1.  Conceptual Framework (Source: Surbakti et. al., [61]) 
 
3. Research Methodology 
 

This study utilizes a qualitative design-based approach grounded in the Design, Development, and 
Research (DDR) methodology. DDR is particularly advantageous for the creation and evaluation of 
educational frameworks, as it integrates iterative design, contextual development, and empirical 
validation. This research used DDR to ensure that the final Technology-Enhanced Learning (TEL) 
framework is contextually pertinent and aligned with the needs of Bangladeshi higher education 
institutions.  The DDR methodology guided the research through three interconnected phases.  
 
 
 
 

Scalable TEL Framework for Bangladesh

Outcomes: Critical Thinking (students) & Enhanced Pedagogy (faculty)

TEL Strategies: Interactive Modules + Cooperative Learning + Reflection

DDR Phases: Design → Development → Evaluation

Theories & Context 
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3.1 Design Phase 
 

The framework was constructed utilizing principles from constructivism, Bloom's Taxonomy, and 
cognitive load theory to ensure alignment with the objectives of critical thinking. Selecting 
appropriate digital tools, designing collaborative learning activities, and establishing interactive 
modules that foster problem-solving, reflection, and peer engagement were all critical design 
considerations. Experts from the higher education faculty and curriculum specialists were solicited 
for their thoughts to validate the initial concept.  
 
3.2 Developmental Stage  
 

The conceptual strategy was transformed into practical learning modules utilizing TEL techniques 
such as interactive simulations, project-based learning (PBL) initiatives, online discussion forums, and 
multimedia teaching resources. Cooperative learning frameworks, such as group projects and peer 
reviews, were implemented to promote collaboration and dialogue. Digital literacy training sessions 
were incorporated to assist individuals who may struggle with utilizing modern technology.  
 
3.3 Evaluation Phase 
 
The framework was assessed in several Bangladeshi universities to determine its efficacy.  
Methods for Data Collection:  
Conduct Focus Group Discussions (FGDs) with students to gather their insights on enhancing critical 
thinking and their utilization of the product. Classroom observations to assess student engagement, 
collaboration, and introspection during TEL activities. Partially organized Interviews with educators 
to evaluate pedagogical adaptation, perceived benefits, and challenges.  
 
3.4 Data Analysis 
 

Researchers employed thematic analysis to identify recurring patterns in the responses of both 
students and teachers. They utilized data from multiple sources to enhance the reliability of the 
assumptions.  
 
3.5 Sampling  
 

Researchers employed purposive sampling to select participants from two public universities and 
one private university in Bangladesh. Twenty-five undergraduate students from the faculties of 
education and business participated in TEL-based classroom activities and reflective exercises. 
Besides, a group of around eight lecturers with varying degrees of digital literacy was included to 
provide views into pedagogical adaptability and implementation challenges. 
 
4. Result and Discussion 
4.1 Contextual Challenges in Implementing TEL in Bangladesh 
 

The adoption of Technology-Enhanced Learning (TEL) in Bangladesh is riddled with profound 
challenges, mainly related to infrastructure and digital literacy. Rural state universities especially 
have unreliable access to the internet and limited availability of digital devices [25]. The digital divide 
makes it impossible for students to participate equally in online learning platforms, and does nothing 
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but create disparity in education. To overcome these challenges a coordinated solution is required 
that involves using offline learning modules, mobile-based learning solutions and affordable digital 
technology [23]. Furthermore, faculty and students both have challenges with digital literacy. Digital 
skills training are needed to support both groups in order that they can successfully participate with 
technology-enhanced learning. These will aid to close the digital divide enabling all students 
irrespective of their borders or financial backgrounds enjoy the TEL into their countries [13,18].  
 
4.2 The Contribution of Faculty Training to TEL Deployment 
 

TEl naturally involves staff and their involvement also plays a crucial role in determining the 
success of implementation. A significant number of Bangladeshi teachers follow predominantly 
lecture method based traditional pedagogy that does not promote critical thinking or active learning 
[28]. Hence, professional development programs are necessary for training lecturers in how to 
construct interactive, technology-supported learning tasks that trigger high-level thinking among the 
students [7]. Training must consider the pedagogical benefits for students, not only the technical 
functionalities of TEL tools. Continued support systems through access to instructional designers, 
peer networking opportunities and IT-support are also essential in assuring that teachers feel 
confident and supported using TEL [45,54]. Hence, Shohel et al., [55] opined that with adequate 
capabilities and support, faculty in Bangladesh can efficiently embed TEL into higher education. 
 
 4.3 TEL Framework Evaluation on Developing Countries 
 

Assessment of TEL institutions in other developing nations that are relatively advanced compared 
to Bangladesh can inform the schemes' prospects for success in Bangladesh [35]. Such as in India and 
Kenya, and other countries that face comparable difficulties but have progressed meaningfully in 
making use of mobile learning and interactive digital platforms to keep students engaged [4]. And 
mobile learning applications have demonstrated impressed capabilities in mitigating network 
connectivity challenges through the offline access to educational materials [22]. This is an important 
lesson for TEL frameworks that flexibility must be built in to them and iterative feedback from 
teachers and students must be sought [20]. Further, feedback-based evolutionary process ensures 
that TEL model is ever-responsive to the changing demands of its local context [47].Othman et al., 
[47] highlighted that by utilizing such global examples, Bangladesh may develop a TEL model that is 
contextually appropriate; promotes critical thinking and the active participation of students through 
collaborating in learning and solving problems. 
 
4.4 Cost-Effectiveness and Scalability of TEL Frameworks 
 

For TEL to have a sustainable future in Bangladesh, it needs to be developed with scalable plan 
[9]. TEΗ frameworks should be cost efficient since the country’s finances are tight using low 
maintenance technologies which do not need to be upgraded in very short intervals [49]. Solutions 
such as OER and affordable digital resources can provide a cost-effective means to implement these 
standards while still providing quality learning experiences. There’s also the issue of scalability [26]. 
A TEL framework has to be flexible, for instance, in its applicability to different institutions of higher 
education ranging for example from large public universities to small private colleges [19]. Pilot 
projects can be launched in some schools, with the model iterated and improved before it’s rolled 
out across the county [16]. Starting with flexible and scalable framework for developer, TEL can be 
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well practiced throughout the various educational institutions in Bangladesh and enhance 
technology-based learning among students [62].  
 
4.5 Ethical and Equity issues in TEL Implementation 
 

When designing TEL frameworks, the ethical and equity issues need to be taken into account to 
provide equal learning opportunities for all students irrespective of their background or geography 
[1]. In Bangladesh, unequal access to technology is one of the greatest challenges. Students from 
poorer or more rural backgrounds may not have the same access to digital devices and stable internet 
as their urban counterparts [11]. Re-mediation for this issue could be soft loans on device systems, 
student discount network packs or supply of off-line learning materials that don’t require endless 
internet [50,51]. Furthermore, TEL models need to involve data privacy consideration, especially 
protecting the student’s personal and academic information. Guidelines for data protection and 
notification should be also created to avoid privacy misgivings and comply with international 
standards [37].  
  
4.6 TEL in Bangladeshi Higher Education in the Future 
 

Future of TEL in Bangladesh is bright and advanced learning technologies like AI, VR and 
personalized learning system can be the next step [60]. AI powered tools, for one thing can give 
students targeted feedback and insight into what they might want to study next, and VR can involve 
them in a virtual environment that facilitates hands-on learning and critical thinking [57,63]. Policy 
makers need to realize the TEL is important for improving quality of education and facilitate its 
expansion by means of funding and policies [10]. With sufficient resources and support, TEL can 
revolutionise Bangladeshi HE in a way that produces graduates who are not only good at technology 
but good at thinking creatively and solving problems [8].  

Through scaling such as infrastructure, faculty preparedness, scalability and equity etc., the 
proposed TEL framework will be modified to meet Bangladesh higher education system necessity [6]. 
Given the changing terrain of educational technology, this is a scalable and inclusive model for 
developing critical thinking with TEL [43]. Kayes [29] mentioned that with continued support, 
consideration of design and technology options TEL has the potential to transform the learning 
environment for students in Bangladesh. 
 
5. Conclusion and Future Work Direction 
 

This study evaluated the effectiveness of the Design, Development, and Research (DDR) process 
in developing a Technology-Enhanced Learning (TEL) framework aimed at improving critical thinking 
abilities among Bangladeshi higher education students. The framework, which drew on constructivist 
ideas, Bloom's taxonomy, and cognitive load theory, emphasized interactive digital modules, 
cooperative learning approaches, and reflective practices. Focus groups, classroom observations, and 
instructor comments all show that the DDR technique supported an iterative and context-sensitive 
design process. Students indicated greater confidence in inquiry-based and collaborative learning, 
while teachers reported higher levels of classroom engagement compared to traditional lecture 
approaches. These outcomes demonstrate DDR's ability to incorporate instructional theory and 
technological innovation in situations with limited resources. 

Despite its facts, this study has considerable limitations. The study used a qualitative 
methodology and had a small sample size, which limited the generalizability of the findings. The 
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review was completed with a focus on immediate perceptions rather than long-term outcomes.   
Contextual obstacles, such as digital literacy gaps and disparities in infrastructure between 
institutions, also hampered the implementation process. Furthermore, the study focused exclusively 
on student and instructor perspectives, failing to thoroughly investigate institutional laws, 
administrative help, or financial processes that influence TEL uptake. 

These limits signal substantial opportunities for future initiatives.  Longitudinal and mixed-
methods research will be conducted to assess the long-term effects of TEL frameworks on student 
results across semesters and higher education environments. Expanding the focus to include rural 
colleges and business organizations will provide new insights into scalability and adaptation.   Future 
research should look into the use of future technologies such as artificial intelligence (AI), virtual 
reality (VR), and adaptive learning platforms to improve customization and interactivity.   Finally, 
future research should emphasize issues of fairness, inclusivity, and ethics, particularly providing 
access to impoverished students and ensuring data privacy. 

Finally, the study provides both a practical framework and a theoretical contribution by 
demonstrating how DDR can serve as a systematic method to the development and assessment of 
TEL in higher education. The approach is based on the circumstances in Bangladesh, but it can also 
be applied in other countries facing similar challenges. It demonstrates how to create higher 
education institutions that are more student-centered, use more technology, and promote critical 
thinking. 
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