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Abstract

 
With the rapid evolution of online learning, driven by technological advancements and the global transition to distance education during the COVID-19 pandemic, the demand for effective instructional design models has become increasingly critical. This study conducted a systematic mapping analysis of instructional design models tailored for online learning environments to offer a comprehensive classification and evaluation of these models. The analysis delved into the theoretical underpinnings, practical applications, and implications for educators and instructional designers. Models were categorized based on instructional conditions, desired learning outcomes, and theoretical-methodological frameworks, and thus provided a structured approach to understanding their relevance and effectiveness. The findings underscored a paradigm shift from traditional, content-centric frameworks toward adaptive, learner-centered designs that emphasize motivation, social interaction, personalization, and technological integration. Additionally, this study offered practical recommendations for selecting and implementing models that align with the dynamic needs of learners and supported future advancements in instructional design, to foster innovation and effective learning in diverse educational contexts.
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Introduction

 
Online learning environments have significantly contributed to the rapid rise of distance education, a trend further accelerated by the widespread integration of Internet technologies in education and the transformative impact of the COVID-19 pandemic. The increasing importance and continuous growth of this educational approach have led to the emergence of various expressions, such as e-learning, online education, blended learning, distance education, Web-based learning, and computer-assisted learning. While these expressions emphasize the versatility of online learning, they have also contributed to its conceptual ambiguity. To clarify this, Clark and Mayer (2016) defined online learning as a form of instruction delivered through digital devices to support learning. This definition highlighted the essential role of online learning in modern education and the need for effective instructional design models to optimize its implementation.

 
As instruction migrates from conventional media to computer-based media, designing online instruction should consider the science of learning, the science of instruction, and the science of assessment (Mayer, 2019). While designing online learning, instructional design and development garners special attention, considering changes in pedagogy, the learning environment, types and levels of courses, student interaction, and course management (Ali, 2003; Carliner, 2004). A pedagogically effective instructional design model for online learning is essential for the development and delivery of engaging online learning environments, otherwise, students will get lost or lose interest. They may not know where to start, what to do, when to communicate, or how to learn. They may be distressed and adrift in poorly designed online learning environments (Chen, 2016).

 
Instructional Design in Teaching and Learning Processes

 
Instructional design (ID) is fundamentally the systematic planning of the teaching process using a systems approach. According to Smith and Ragan (2004), it integrates learning and teaching principles into instructional planning, encompassing materials, activities, resources, and assessments. The ultimate goal of instructional design is to enhance and optimize the teaching-learning process. Reigeluth (1983) highlighted the importance of identifying effective methods to achieve desired learning outcomes. ID provides frameworks to align teaching methods with goals. Understanding it requires exploring its theoretical foundations, which have supported its practical application. ID theory has offered guidance to improve learning, emphasizing design principles tailored to different contexts (Reigeluth, 2016).

 
Prominent ID models include Analysis, Design, Development, Implementation, and Evaluation (ADDIE), Dick and Carey, Assure, Kemp, the Kirkpatrick model, Gerlach-Ely, and Seels and Glasgow model (Şimşek, 2016), each offering unique approaches to instructional processes. Branch and Merrill (2012) noted that these models share common traits, such as being learner-centered, goal-oriented, empirical, and emphasizing teamwork, all aimed at achieving measurable outcomes. In the context of online learning, instructional design must adapt to address the unique challenges and opportunities presented by virtual environments, making it crucial to apply design principles effectively for engaging digital learning experiences.

 
Issues and Considerations in Instructional Design for Online Learning

 
Research has highlighted several key concerns in online learning, including insufficient interaction among students, teachers, and content (Falowo, 2007; Li, 2009), lack of feedback (Falowo, 2007), limited administrative support (Bonk, 2001), inadequate student support services (Falowo, 2007; Galusha, 1997), and ineffective technology use (Falowo, 2007). To address the structural and pedagogical challenges of online learning, instructional design must be specifically adapted to meet its unique demands. Poorly designed online environments can lead to student confusion regarding communication and engagement, resulting in disengagement and reduced interaction (Chen, 2016).

 
The success of online education programs is closely linked to the application of instructional design principles that cater to specific needs. Therefore, it is essential to adopt ID approaches that fulfill the pedagogical requirements of online education, creating sustainable and engaging learning experiences. Identifying and addressing these challenges proactively, while leveraging new technologies, can minimize issues in the design, implementation, and evaluation of online learning environments, ultimately leading to more effective educational experiences (Chen, 2016; Palloff & Pratt, 2007).

 
In online teaching contexts, models such as the National Media model, Syracuse model, as well as Gagne-Briggs and Wagner models (Dijkstra et al., 2012) have been more frequently used due to their relevance. However, the structural and pedagogical differences between traditional and online education have necessitated models specifically designed for online learning. Chen (2016) emphasized the importance of effective pedagogical design models for successful online learning environments. Literature reviews have revealed a scarcity of models tailored to online education (Alonso et al., 2005; Chen, 2016; Çınar, 2012; Roblyer, 2015; Siragusa et al., 2007; van Merriënboer & Kirschner, 2018). While these models generally aimed to enhance online learning quality and guide course development, they often overlooked critical elements like student-teacher interaction.

 
Notable models have included the successive approximation model (SAM; Jung et al. 2019), which simplifies the ADDIE model into three iterative phases: preparation, iterative design, and iterative development, focusing on continuous feedback. The four-component instructional design model (4C/ID) by van Merriënboer and Kirschner (2018) broke down complex skills into four essential components, facilitating effective skill development.

 
Classification Studies of Instructional Design Models

 
Instructional design has been fundamentally grounded in two theoretical approaches: the systematic approach and the constructivist approach. The systematic approach viewed instruction as a process with predetermined outcomes, where teaching and learning strategies were designed to achieve specific goals. The constructivist approach emphasized preparing resources and learning processes in real-world contexts, to promote social and experiential learning without strict adherence to predetermined steps (Fardanesh, 2006). Factors such as teacher-centered versus student-centered approaches, the type of educational setting (e.g., school vs. vocational training), the nature of the products being developed (e.g., materials or systems), and the methods employed (e.g., traditional or online education) have been considered.

 
Numerous instructional design models have been proposed, with several studies comparing and classifying these models: Andrews and Goodson (1980) compared 40 instructional design models across 14 different characteristics, while Edmonds et al. (1994) analyzed several models based on six core features. Beyond studies that explored models according to specific characteristics, there have also been works that categorized ID models into groups, such as Gustafson and Branch (2002) who organized models into three major categories.

 
As online education expands, refining the models is essential for ensuring effectiveness, engagement, and accessibility while addressing pedagogical and technological concerns. Rapid technological advancements have reshaped online education, introducing tools such as learning analytics, artificial intelligence (AI), and virtual classrooms, which also pose new challenges in maintaining engagement and interactivity. The COVID-19 pandemic accelerated the shift to online learning and highlighted the need for flexible designs that incorporate technological innovations alongside pedagogical strategies supporting self-regulated learning and effective communication. While Abuhassna and Alnawajha (2023) provided a general classification of instructional design models, their work lacked a specific focus on online learning environments. Similarly, Spatioti et al. (2022) examined the ADDIE model but did not deeply explore online dynamics.

 
Aim of This Study

 
Instructors in online settings often face challenges in identifying suitable models to guide their planning and teaching processes (Abuhassna & Alnawajha, 2023). This study presented a classification of online instructional design models intended to assist instructors in selecting the most appropriate model for their specific needs. This research was significant as it identified models aligned with the unique requirements of online education and contributed to the existing literature. Unlike previous classification studies, this research categorized instructional design models based on their relevance to instructional situations specific to online learning environments.

 
To organize the findings systematically, we used Reigeluth’s (2016) framework as a roadmap for our research questions. Within this framework, the situational dimension of ID theory consisted of instructional conditions and desired outcomes. Instructional conditions involve the learning environment and materials designed to meet learners’ needs (Gagne et al., 2005), and guide the selection of methods to achieve instructional goals (Anderson & Krathwohl, 2001). According to Reigeluth (2016), desired outcomes included effectiveness, efficiency, and appeal—effectiveness measured goal achievement, efficiency assessed resource use, and appeal reflected learner enjoyment. This study addressed these gaps among various ID theories by examining theoretical models and their practical applications. By categorizing models for online contexts and focusing on their application, our intent was to offer a new approach to online instructional design. Thus, this study addressed the following research questions.


	What instructional conditions do the instructional design models focus on in the context of specific situations?

	What desired outcomes do the instructional design models focus on in the context of specific situations?

	What key focus trends have the instructional design models followed over the years?

	What theories and methods have shaped the development of instructional design models, and how do they differ?




This research aimed to systematically organize knowledge of online ID and enhance understanding of suitable models for online learning environments. The findings offer practical guidance for instructors and designers, while also informing future research, ultimately contributing to the effective design and implementation of online learning environments.

 
Method

 
The systematic mapping approach has been used to categorize instructional design models specifically created for online learning environments. Systematic mapping reviews have been increasingly recognized as effective methods for organizing a research area, outlining the breadth of available evidence, and pinpointing gaps in the existing literature (James et al., 2016). In this context, systematic mapping has facilitated the exploration of online instructional design models across a wide spectrum, allowing for the simultaneous evaluation of their theoretical foundations and practical applications. Our mapping review consisted of three key methodological steps.


	Define search terms and evaluation criteria

	Select and screen articles based on the evaluation criteria

	Extract data, then analyze, and map the scope and distribution of the current evidence.




Search Strategy

 
The inclusion criteria were defined prior to conducting the literature search. Only peer-reviewed full articles written in English, offering a framework for instructional design in online learning, were considered. An iterative scoping process as well as consultation within the author group were conducted to develop the search strategy and identify appropriate search terms relevant to the research question. The following search terms were used: (a) instructional design; (b) online learning; (c) instructional systems; (d) distance learning; (e) instructional design with online learning or distance education or e-learning; (f) instructional design models with online learning or distance education or e-learning; (g) instructional models with online learning or distance education or e-learning; (h) instructional systems with online learning or distance education or e-learning; and (i) systematic mapping.

 
The literature search was performed in the Web of Science and Scopus electronic databases. Additionally, reference lists from the included studies were reviewed during data extraction to identify any relevant studies missed by the electronic searches. The electronic database search covered the period from 2002 to 2024, while the screening of reference lists continued until the end of January 2024. The studies retrieved were imported into Mendeley reference management software, cataloged with key bibliographic information, and exported to an Excel database. An exhaustive search of all relevant publications was conducted following guidelines based on preferred reporting items for systematic reviews and meta-analyses (PRISMA; Liberati et al., 2009; Moher et al., 2015) as depicted in Figure 1.


 Figure 1

An Overview of the Search Protocol Following the PRISMA Guidelines
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In the PRISMA flowchart presented in Figure 1, during the initial identification phase, two different databases (Web of Science and Scopus) were searched, resulting in a total of 123 studies. The distribution of the studies was as follows: 59 from Web of Science and 64 from Scopus. During the screening phase, duplicate studies were removed, and after eliminating 28 duplicates, 95 studies remained for evaluation. This process was carried out to prevent the inclusion of the same study multiple times.

 
Eligibility Criteria and Selection Process

 
The article selection process was carefully structured, with clear exclusion criteria and an evaluation procedure to ensure that only relevant and high-quality studies were included. Initially, only full-text, peer-reviewed articles published in English journals were considered for inclusion. Conference proceedings, book chapters, reports, and publications that consisted solely of abstracts were excluded from the review. Additionally, studies that did not provide full-text access were excluded, ensuring that only articles with comprehensive details were considered. The defined time restrictions were applied during the selection process. The evaluation was carried out independently by three researchers, each assessing the articles based on the predefined criteria. In cases where there was disagreement among researchers, a fourth researcher’s opinion was sought to ensure consensus.

 
After evaluating a total of 95 studies, 7 were excluded because they did not meet the eligibility criteria. As one of the main selection criteria was that the studies must either propose, classify, or analyze an instructional design model within the context of online learning, articles that focused on general pedagogical approaches or face-to-face education models were excluded. These were deemed irrelevant to the specific focus of the review, resulting in the exclusion of 76 studies.

 
Finally, 12 studies were selected for inclusion in the systematic mapping process (Appendix 1). These studies were deemed to meet the eligibility criteria and were relevant to the research questions. The eligibility criteria were carefully designed to maintain the focus of the review and ensure that it was conducted systematically, drawing on the highest quality studies that were most aligned with the objectives of the research.

 
Findings

 
This section presents a comprehensive analysis of the findings derived from the systematic mapping of instructional design models within online learning environments. The primary aim of the findings was to address the research questions, elucidating how these models aligned with instructional conditions, desired outcomes, and theoretical trends. Through an in-depth examination of selected models, the findings revealed critical shifts in instructional design paradigms—from rigid, content-driven approaches to adaptive, learner-centered frameworks that prioritize engagement, interaction, and technological integration.

 
By systematically categorizing and evaluating these models, the findings contributed to a nuanced understanding of the evolving dynamics in online education. This analysis not only highlighted the theoretical underpinnings of each model but also their practical applications, enabling educators and instructional designers to better address the challenges unique to digital learning environments. Furthermore, these insights formed a foundation for advancing theoretical discourse and informing the development of more effective and responsive instructional strategies.

 
Overview of Eligible Studies

 
This section provides an overview of various online instructional design models identified through systematic mapping analysis. These models have been developed to meet the diverse needs of online learning environments and offer clear frameworks for effective teaching and learning. Each model was grounded in distinct instructional conditions and theoretical foundations, addressing key elements of the online learning process, such as fostering student engagement and ensuring the efficient use of technology and resources. Our analysis demonstrated how these models used various strategies to enhance learning experiences and meet the evolving needs of modern learners.

 
The unit-module-topic (U-M-T) approach by Simonson and Schlosser (2004) reviewed best practices in distance education and presented an easy-to-implement framework. It divided a course into units, modules, and topics, each linked to organizational, assessment, content, and teaching guidelines. Similarly, Alonso et al.’s (2005) e-learning instructional design model emphasized individualized learning, guiding educators to create environments that allowed students to progress at their own pace. This model aimed to foster effective learning environments and included seven phases: (a) analysis, (b) design, (c) development, (d) implementation, (e) execution, (f) evaluation, and (g) review.

 
The T5 model by Salter et al. (2004), which adopted a collaborative-constructivist approach, was intended to help instructors design online courses by incorporating feedback and interaction to encourage active learning. Likewise, the Instructional Design for Online Learning (IDOL) model (Siragusa et al., 2007) included analysis, strategy, development, and evaluation phases, with a focus on developing effective e-learning environments based on surveys of students and teachers. The e-learning system model emphasized the interaction among pedagogy, technology, teaching, and learning, highlighting the importance of feedback and the effective use of technology to enhance learning outcomes (Chen & Chuang, 2008).

 
The Instructional Design for Electronic Learning (IDEL) model by Zimnas et al. (2009), based on the ADDIE framework, supported educators in creating and managing online courses, focusing on technology and resource reuse to improve both effectiveness and efficiency. The Rapid Instructional Design (RID) model by Kuciapski (2015), in turn, sought to minimize costs and time in developing e-learning courses, promoting resource efficiency while maintaining quality. The E-Learning Engagement Design (ELED) model by Czerkawski and Lyman (2016) was drawn from a comprehensive literature review to enhance student engagement and improve learning performance, linking student engagement directly to effective outcomes.

 
Models such as Identify, Choose, Create, Engage, Evaluate (ICCEE) by Chen (2016) provided guidance for creating online courseware, emphasizing student engagement and motivation. The Predict, Observe, Explain, Evaluate (POEE) model by Al Mamun et al. (2020), rooted in constructivist learning theories, presented a strategy for self-regulated learning in online environments, with evaluation as a key component. The e-neuroanatomy learning conceptual framework (eNEUROANAT-CF) model by Javaid et al. (2021) offered principles for neuroanatomy e-learning, focusing on cognitive load, motivation, and active learning to improve student comprehension. Lastly, the 6P4C (the 6P's: the participants (learners), platforms used for teaching/learning, a well-developed teaching plan, safe spaces for intellectual play, engaging and inclusive presentations and regular checking of the pulse of learners and the tools being used; 4C's; deliberate fostering of civility, communication, collaboration and community-building) model offered support to nurse educators, addressing communication and interaction issues in e-learning while tackling challenges in collaborative learning and socialization (Byrne, 2023).

 
It has been observed that the analysis of the online instructional design models provides valuable insights and practical guidance for course designers, educators, and instructional developers. Each model, with its unique approach and theoretical foundation, offers effective tools and strategies for crafting engaging and successful online learning experiences. Together, these models have contributed to the continuous improvement of online education by addressing various critical aspects of the learning process. This section presents the findings regarding the instructional conditions that each of the online teaching design models examined above is based on, within specific contextual situations. The answers to the research questions are detailed systematically, focusing on each model’s instructional conditions, desired outcomes, theoretical foundations, and trends over the years.

 
Instructional Conditions the ID Models Focus on in the Context of Specific Situations

 
Figure 2 provides a systematic overview of the key components emphasized in various instructional design models, focusing on teaching conditions such as (a) learning, (b) learner, (c) pedagogy, (d) organization, (e) tools/materials, (f) teacher, and (g) learning environment. These elements play a significant role in shaping the design of each model.


 Figure 2

Instructional Conditions Underlying Selected ID Models
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Upon reviewing the data, it was clear that many of the models had adopted a learner-centered approach, placing particular emphasis on the learner and the learning process. Models such as the e-learning instructional design model, e-learning system model, e-NEUROANAT-CF, and 6P4C were particularly notable for prioritizing these two fundamental dimensions. Moreover, some models placed a stronger focus on pedagogical and organizational conditions. For instance, the U-M-T, IDOL, e-learning system, RID, and e-NEUROANAT-CF models highlighted these aspects more prominently, while other models did not prioritize them. In terms of tools and materials, the U-M-T, IDEL, RID, and ICCEE models emphasized the importance of these components in the teaching process. Similarly, the e-learning instructional design, IDOL, T5, ICCEE, POEE, and 6P4C models underscored the significance of the learning environment, recognizing its critical role in e-learning. Lastly, the e-learning system model stood out with its comprehensive approach, integrating multiple teaching conditions into its design. This model advocated for a multidimensional perspective in e-learning, addressing various aspects of the instructional process.

 
Overall, the analysis of the instructional design models, including the Unit-Module-Topic (U-M-T), e-learning, Tasks, Tools, Tutorials, Topics, Teamwork (T5), IDOL, and others, highlighted a diverse range of approaches and emphases on various teaching conditions. While many models focused on the learner and learning process, others emphasized pedagogical, organizational, and material conditions, underscoring the importance of a comprehensive and multidimensional approach in designing effective e-learning environments. Collectively, these models offered valuable insights for creating engaging and efficient online learning experiences.

 
Desired Outcomes the ID Models Focused on in the Context of Specific Situations

 
As presented in Figure 3, all models except RID, ICCEE, POEE, and 6P4C focused on the dimension of effectiveness. Additionally, the e-learning instructional design, IDEL, and RID models emphasized the dimension of efficiency. On the other hand, the dimension of appeal was the focal point of the ICCEE, e-NEUROANAT-CF, and 6P4C models. The desired outcomes that the ID models focused on are depicted in Figure 3.

 
 Figure 3

The Desired Outcomes Targeted by Selected ID Models

[image: 8507 f3]


Overall, it can be observed that each model prioritized one or more dimensions differently. In particular, the e-learning instructional design, IDEL, and RID models adopted a multidimensional approach, addressing both effectiveness and efficiency, while the e-NEUROANAT-CF model combined effectiveness and appeal. In contrast, other models offered a more specialized structure by focusing on specific objectives.

 
Key Focus Trends the ID Models Have Followed Over the Years

 
As shown in Figure 4, models developed since 2004 have focused on various areas, such as design, presentation, participation, and interaction within the learning and teaching processes. Early models (U-M-T, e-learning instructional design, T5, and e-learning system) primarily concentrated on course design, e-course development, and delivery. However, later models showed both a broader and deeper focus. Models developed after 2020 not only prioritized instructional design but also emphasized learner-centered approaches and pedagogical-psychological aspects like motivation, social learning, and contextualization. For instance, the e-NEUROANAT-CF model addressed cognitive overload, motivation, social learning, feedback, and active learning, offering a comprehensive perspective. Similarly, the 6P4C model focused on interaction, aligning with modern learning approaches.

 
Some models, such as IDEL, focused on course development and delivery, while RID emphasized time and cost, and ICCEE and POEE highlighted participation, course development, and interaction. The e-NEUROANAT-CF model, with its broad scope, sought to enhance both instructional design and the learning experience, reflecting a shift from content-centered to more holistic learning approaches in e-learning models. The trends focused on by ID models over the years are shown in Figure 4.


 Figure 4

Trends ID Models Have Focused on Over the Years
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Overall, the data suggested that instructional design models have become more complex and learner-focused over time. Early models concentrated on design and content, while later models placed greater emphasis on aspects like motivation, participation, and social learning.

 
Theories and Methods That Have Shaped the Development of ID Models

 
An examination of Figure 5 reveals that since 2004, a more systematic approach to e-learning design has been adopted, leading to the development of significant models based on various theoretical and methodological perspectives. This reflects the rapid rise in the significance of e-learning technologies and applications in both academic and practical domains. In the development of these models, methods like literature reviews and content analysis have been commonly used (e.g., U-M-T, RID, ELEC, ICCEE). Additionally, learning theories, collaborative-constructivist approaches, and frameworks such as interaction and feedback have been foundational in shaping these models, showcasing the integration of both theoretical and empirical strategies in e-learning design.


 Figure 5

The Theories and Methods Behind Selected ID Models
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Over the years, instructional design models have evolved, drawing on various theories and methods. Initially rooted in behaviorist approaches, the models have shifted towards constructivist and learner-centered frameworks, integrating social learning, motivation, and cognitive theories. These theoretical foundations have shaped how each model structures and implements learning experiences, reflecting an ongoing adaptation to new research and trends in education.

 
The Evolution of Online Instructional Design Models

 
An examination of how instructional design models have evolved based on teaching conditions revealed that the e-learning system model stood out for addressing many of these conditions, focusing on both the learner and the environmental and pedagogical aspects of the teaching process. This provides a balanced and flexible structure for instructional processes. Models like T5, IDEL, and RID, which focused on specific conditions such as learner needs, pedagogical structures, or material use, enabled the development of customized solutions. However, this focus may risk neglecting other influencing factors in the learning process. While many models emphasized learning and learning environment conditions, the roles of organization and teachers have been less prominent in some models, suggesting that technology has often taken precedence over human factors in online learning design. The rapid expansion of online learning has made the design of learning environments a critical component. Increased attention to these conditions in models like the e-learning instructional design model, T5, and IDOL supported this trend.

 
Overall, each model prioritized one or more desired outcomes. Notably, models such as the e-learning system model adopted a multidimensional approach, addressing effectiveness, efficiency, and engagement. In contrast, other models focused on specific objectives, offering more specialized structures. This diversity provides flexibility in selecting instructional design models for various learning and teaching contexts. The findings suggested that instructional design models have become more complex and user-centered over time. Early models focused on design and content development, while later models emphasized learner-centered aspects like motivation, engagement, and social learning, indicating an evolution in response to changing needs in e-learning processes.

 
The methods used in developing these models showed that a wide range of paradigms have been adopted in e-learning design. For instance, the U-M-T (Simonson & Schlosser, 2004) model was based on literature review within a general framework, while the e-learning instructional design model (Alonso et al., 2005) was directly linked to learning theories. The POEE (Al Mamun et al., 2020) model was built on a constructivist approach, reflecting the increasing emphasis on student-centered learning in recent years. The e-NEUROANAT-CF (Javaid et al., 2021) model represented a multidisciplinary approach, combining multimedia design, adult education, and cognitive load theory to address contemporary learning needs. The 6P4C model (Byrne, 2023) emphasized the continuity of innovative approaches.

 
The findings indicate that online learning design has integrated various disciplines and is continually evolving. Both theoretical models and practical applications have played a significant role in this process. In particular, constructivist and interaction-based approaches became more dominant after the 2010s, reflecting contemporary e-learning design progresses with a student-centered, technology-supported, and active participation-driven approach.

 
Discussion

 
The development of instructional design models has been influenced by changing priorities and evolving pedagogical approaches over time. The theoretical evaluations that have emerged in this process have undoubtedly contributed to the evolution of instructional designs. For instance, Clark and Mayer (2003) emphasized the importance of e-learning tools for effective learning outcomes. Jonassen (2004) highlighted learner-centered environments for better learning. Vygotsky’s (1978) theory stressed the teacher’s role in guiding collaborative learning. Hattie and Timperley (2007) showed the importance of feedback in learning outcomes. Bates (2014) focused on time and cost efficiency in instructional design. Hrastinski (2009) demonstrated that increased engagement improved learning outcomes. Mayer’s (2024) cognitive load theory stressed the need for engaging, interactive learning materials.

 
Previous review studies on instructional design have predominantly focused on general pedagogical models or traditional educational settings, with limited consideration of the distinct challenges and dynamics of online learning environments (Abuhassna & Alnawajha, 2023; Spatioti et al., 2022). These studies often provided broad categorizations or examined widely recognized frameworks, such as ADDIE, without adequately addressing their adaptation to the complex requirements of virtual learning spaces.

 
Reigeluth’s ID theory emphasized the importance of considering the conditions of instruction, such as learner characteristics, task characteristics, and environmental characteristics, when designing effective instructional strategies (Bannan-Ritland, 2008; Tennyson, 2010). This aligned with the findings from our review, which suggested that instructional design models have become more complex and user-centered over time, shifting from a focus on design and content development to emphasizing learner-centered aspects like motivation, engagement, and social learning (Kulkarni et al., 2013; Majid & Stapa, 2017; Wang et al., 2022). Our study distinguished itself by systematically mapping instructional design models specifically developed for online leaerning and thus integrated contemporary technological advancements and pedagogical trends. Grounded in Reigeluth’s (2016) instructional design theory, it has presented a nuanced classification that accounted for instructional conditions and desired outcomes unique to digital environments. Furthermore, this research not only evaluated theoretical foundations but also incorporated innovative practices, including learner-centered designs, cognitive load management strategies, and mechanisms for fostering social interaction. By addressing these gaps in innovative practices, this study has contributed a comprehensive, practice-oriented framework aligned with the evolving demands of modern online education.

 
The e-learning system model, which addressed multiple teaching conditions and focused on both the learner and the environmental as well as pedagogical aspects of the teaching process, reflected Reigeluth’s emphasis on considering the conditions of instruction (Warburton & Perry, 2020). In contrast, models like T5, IDEL, and RID, which focused on specific conditions such as learner needs, pedagogical structures, or material use, aligned with Reigeluth’s (2016) idea of designing instructional strategies based on the specific conditions of the learning environment (Bliuc & Ellis, 2017).

 
Reigeluth’s theory (2016) also highlighted the importance of considering the desired outcomes of instruction, as reflected in our findings that each instructional design model prioritized one or more desired outcomes (Bliuc & Ellis 2017). The e-learning system model’s multidimensional approach, which addressed effectiveness, efficiency, and engagement, aligned with Reigeluth’s emphasis on considering multiple outcomes (Warburton & Perry, 2022).

 
The increased attention to learning and learning environment conditions in models like e-learning instructional design, T5, and IDOL supported Reigeluth’s (2016) notion that the design of learning environments is a critical component in the digital age (Bliuc & Ellis, 2017; Surahman et al., 2019; Warburton & Perry, 2022). However, our finding that the roles of organization and teachers are less prominent in some models suggested that technology has often taken precedence over human factors, which may not be fully aligned with Reigeluth’s emphasis on considering all aspects of the instructional conditions (Adnan & Anwar, 2020).

 
The diversity of methods used in the development of instructional design models, including constructivist and interaction-based approaches, reflected Reigeluth’s (2016) view that instructional design should be informed by a variety of theoretical perspectives and empirical evidence (Ayumba, 2023; Dennick, 2016; Roh, 2015). Staying current with theoretical approaches and integrating new technological advancements, as suggested by the findings, aligned with Reigeluth’s emphasis on the continuous evolution of instructional design theory and practice (Kirkwood, 2014).

 
The findings from the review largely aligned with Reigeluth’s ID theory (2016), particularly the importance of considering the conditions of instruction, desired outcomes, and need for a multifaceted and evidence-based approach to instructional design. However, the findings also suggested that the role of human factors in online learning design may be an area that requires further attention in the context of Reigeluth’s theory.

 
In summary, this study examined the diversity and evolution of instructional design models over time, offering a longitudinal perspective rarely explored in prior reviews. By analyzing both foundational and contemporary approaches, it highlighted developmental trajectories and their implications for online learning contexts. Key factors such as (a) learning theories, (b) instructional tools, (c) organizational structures, (d) interaction strategies, and (e) learner motivation were critically evaluated to provide a holistic understanding of instructional design. Moreover, the study integrated emerging pedagogical innovations, such as constructivist strategies, social learning mechanisms, and multimedia-enhanced designs, reflecting the current state and future directions of the field. In doing so, it advanced beyond earlier works, offering a forward-looking and multifaceted perspective on instructional design for online learning environments.

 
Limitations

 
This study’s limitations included the scope of the literature reviewed, data source constraints, and the issue of generalization. The analyzed models may not represent all online instructional design models, and some lesser-known or non-English models may have been missed. The methods used (i.e., literature review and content analysis) were dependent on keywords and database coverage, so results may vary with different search terms or databases. Technological advancements might also impact the relevance of the findings as new models emerge. Additionally, while systematic mapping was used, model categorization may have involved subjective interpretation. A more detailed model comparison would require a different methodology. Recognizing these limitations is essential for accurate interpretation and to guide future research.

 
Recommendations

 
Future studies could consider rapid changes in technology and the diverse learning needs of students to examine the design of new models integrated with innovative technologies such as artificial intelligence, augmented reality, and virtual reality. Additionally, exploring the impact of existing models across different disciplines could expand the application areas of these models. For example, studies focused on science, social sciences, or vocational education could provide a more comprehensive evaluation of the models. Furthermore, longitudinal studies examining the long-term effects of online instructional design models on learning outcomes could be conducted. Such research would make valuable contributions to assessing the sustainability and retention of learning. Future research has the potential to bring new perspectives to the field of online instructional design from both theoretical and practical standpoints.
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Appendix

Summary of Instructional Design Models: Sources and Characteristics


   	Source
 	Online ID Model
 	Instructional conditions
 	Desired outcomes
 

  	Al Mamun, M. A., Lawrie, G., & Wright, T. (2020). Instructional design of scaffolded online learning modules for self-directed and inquiry-based learning environments.
 	POEE
 	Learning environment
 	 
 

  	Alonso, F., López, G., Manrique, D., & Viñes, J. M. (2005). An instructional model for Web‐based e‐learning education with a blended learning process approach.
 	e-Learning instructional design model
 	Learning

Learner

Learning environment


 	Effectiveness

Efficiency


 

  	Byrne, M. (2023). The 6P4C model: An instructional design conceptual model for delivery of e-learning. 
 	6P4C
 	Learning

Learner

Learning environment


 	Appeal
 

  	Chen, K. C. & Chuang, K. W. (2008). Building an e-learning system model with implications for research and instructional use.
 	e-Learning system model
 	Learning

Learner

Pedagogy

Teaching


 	Effectiveness
 

  	Chen, L. L. (2016). A model for effective online instructional design. 
 	ICCEE
 	Tools/Material

Learning environment


 	Appeal
 

  	Czerkawski, B. C., & Lyman, E. W. (2016). An instructional design framework for fostering student engagement in online learning environments. 
 	ELED
 	Learning
 	Effectiveness
 

  	Javaid, M. A., Schellekens, H., Cryan, J. F., & Toulouse, A. (2021). eNEUROANAT-CF: A conceptual instructional design framework for neuroanatomy e-learning tools.
 	eNEUROANAT-CF
 	Learning

Learner

Pedagogy


 	Appeal

Effectiveness


 

  	Kuciapski, M. (2015). Effective management of e-learning projects with limited resources supported by the integration of rapid instructional design concept.
 	RID
 	Organization

Tools/Material


 	Efficiency
 

  	Salter, D., Richards, L., & Carey, T. (2004). The ‘T5’design model: An instructional model and learning environment to support the integration of online and campus‐based courses. 
 	T5
 	Learning

Learning environment


 	Effectiveness
 

  	Simonson, M., & Schlosser, C. (2004). We need a plan: An instructional design approach for distance education courses. 
 	U-M-T
 	Learning

Organization

Tools/Material


 	Effectiveness
 

  	Siragusa, L., Dixon, K. C., & Dixon, R. (2007). Designing quality e-learning environments in higher education. 
 	IDOL
 	Pedagogy

Learning environment


 	Effectiveness
 

  	Zimnas, A., Kleftouris, D., & Valkanos, N. (2009). IDEL: A simple instructional design tool for e-learning.
 	IDEL
 	Learning

Tools/Material


 	Effectiveness

Efficiency
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