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Abstract
This study provides a comparative analysis of three instructional design models—ADDIE, SAM, and
Dick & Carey in the context of online course design. The objective is to evaluate the effectiveness of
these models across different learning environments, including synchronous, asynchronous, and
blended learning. A meta-analysis methodology was employed, reviewing articles published between
2010 and 2023. Data were collected through a systematic literature review of studies focused on
applying these models in online education, and analyzed using statistical tools such as effect size
and variance analysis. Results indicate that the ADDIE model excels in asynchronous learning
environments due to its structured, linear approach. In contrast, the SAM model proves more
effective in synchronous settings where adaptability and rapid prototyping are crucial. The Dick &
Carey model is particularly well-suited for blended learning environments due to its comprehensive
and detailed instructional design process. The findings of this research offer practical insights for
instructional designers and educators in selecting the most appropriate model based on course
objectives and the specific learning context. The study concludes by emphasizing the need for a
tailored approach to instructional design, recommending further research into emerging technologies
like AI and adaptive learning.
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Résumé

Cette étude propose une analyse comparative des modèles pédagogiques ADDIE, SAM et Dick &
Carey dans le contexte de la conception de cours en ligne. L'objectif est d'évaluer l'efficacité de ces
modèles dans différents environnements: l'apprentissage synchrone, asynchrone et hybride. Une
méthodologie de méta-analyse a été employée, en revue des articles publiés entre 2010 et 2023. Les
données ont été collectées à travers une revue systématique de la littérature sur l'application de ces
modèles dans l'éducation en ligne, analysées à l'aide d'outils statistiques tels que la taille d'effet et
l'analyse de variance. Les résultats indiquent que le modèle ADDIE excelle dans les environnements
asynchrones grâce à son approche linéaire, tandis que le modèle SAM s'avère plus efficace dans les
environnements synchrones, où l'adaptabilité et la création rapide de prototypes sont essentielles. Le
modèle Dick & Carey est bien adapté aux environnements d'apprentissage hybride en raison de son
processus de conception pédagogique détaillé. Cette recherche offre des perspectives pratiques aux
concepteurs pédagogiques et éducateurs pour sélectionner le modèle le plus approprié en fonction
d'apprentissage spécifique. La conclusion souligne la nécessité d'une approche personnalisée de la
conception pédagogique, et recommande les recherches sur les nouvelles technologies telles que l'IA
et l'apprentissage adaptatif.

Mots-clés : conception pédagogique, modèle ADDIE, modèle SAM, modèle Dick & Carey,
apprentissage en ligne

Introduction

Background of the Study

Online education, previously seen as a complement to traditional learning, has become central to
higher education delivery, offering flexible and scalable options for students and institutions alike
(Garrett et al., 2021). This transformation has led to the widespread adoption of some distance
education formats including synchronous, asynchronous, and blended learning models. Synchronous
learning (a teaching approach in which students and instructors interact with course material and
one another at the same time), allows real-time interaction between instructors and students, while
asynchronous learning (An instructional approach that lets students study at their speed and from
different locations without having to be present at a set time), provides flexibility, enabling students
to access course materials and complete assignments at their own pace (Amiti, 2020).

Technological innovations such as learning management systems (LMS), video conferencing tools,
and interactive digital platforms have further enhanced the capabilities of online education. Tools
like discussion forums, whiteboards, quizzes, and video lectures have enabled educators to create
more engaging learning environments, bridging the gap between traditional face-to-face instruction
and remote learning (Sadiku et al., 2018). Despite these advancements, there is a significant
challenge in identifying which instructional models are most effective for delivering online courses,
particularly in terms of engagement, motivation, and overall student performance. While many
instructional design models have been implemented to support online learning, there is limited
research that directly compares the effectiveness of models such as ADDIE, SAM, and Dick & Carey
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in different educational contexts (Sun et al., 2008). The existing literature often focuses on individual
models but lacks comprehensive studies that examine how these models perform when applied to
different types of learning environments, such as higher education and corporate training.

Research Questions

This study seeks to answer the following research questions:

o What characterizes the differences between ADDIE, SAM, and Dick & Carey models as it
relates to designing effective online courses and environments?

o What characterizes the similarities between ADDIE, SAM, and Dick & Carey models as it
relates to designing effective online courses and environments?

o What is the implication of meta-analysis in choosing the right model for student engagement
and retention in online learning?

By answering these questions, the study will contribute valuable insights into the selection and
application of instructional design models for online learning environments, ultimately improving
educational outcomes in the digital age.

1. Literature Review

1.1 Overview of Online Education

The rise of internet connectivity and digital tools has enabled institutions to expand access to
education beyond traditional classrooms. Asynchronous and synchronous learning models have
become central to online education, providing learners more flexibility and options. Synchronous
learning allows for real-time interaction between students and instructors through tools like video
conferencing. In contrast, asynchronous learning enables learners to engage with materials at their
own pace through pre-recorded lectures, discussion forums, and other digital resources (Amiti, 2020).

The pandemic accelerated this shift, as institutions worldwide had to transition quickly to online
platforms. The demand for robust, scalable solutions to deliver quality education remotely surged,
leading to the widespread adoption of Learning Management Systems (LMS) and other educational
technologies. Massive Open Online Courses (MOOCs) also gained prominence during this period,
offering free or low-cost access to a wide range of subjects (Sun et al., 2008). Blended learning,
which combines online and face-to-face instruction, emerged as a flexible model, allowing students
to benefit from both digital tools and in-person engagement (Sadiku et al., 2018). Mobile learning
has also expanded access, with students increasingly using smartphones and tablets to participate in
courses and access materials on the go (Pellas et al., 2019).
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1.2 Instructional Design Models

ADDIE Model: The ADDIE (Analysis, Design, Development, Implementation, and Evaluation) model
is one of the most widely used frameworks for instructional design. Developed in the 1970s, it
provides a step-by-step process that ensures thorough planning, development, and assessment of
instructional materials (Ali et al., 2021). As a prescriptive model, ADDIE follows a linear structure,
which can be advantageous when designing structured learning environments, where clear goals and
assessments are required. However, the rigid nature of the model has been critiqued for its limited
flexibility, particularly in dynamic learning contexts where course content and learner needs may
evolve rapidly (Garrett et al., 2021). Despite this, ADDIE remains an essential tool in higher
education and corporate training settings for creating detailed, outcome-focused learning experiences
(Abernathy, 2019).

SAM Model: The Successive Approximation Model (SAM) takes a more iterative approach to
instructional design. Unlike ADDIE’s linear process, SAM emphasizes rapid prototyping and ongoing
feedback from learners, which allows for adjustments throughout the course development phase.
SAM is handy in fast-paced environments where learning content needs frequent updates or
refinement (Ali et al., 2021). The iterative nature of SAM fosters collaboration between designers,
subject matter experts, and learners, facilitating a more dynamic and responsive course creation
process. However, some instructional designers may find the model's less structured approach
challenging, particularly when managing large-scale projects (Brown & Green, 2019).

Dick & Carey Model: The Dick & Carey model, often referred to as the Systems Approach Model,
offers a comprehensive, systematic method for instructional design. It breaks down the design
process into interconnected components, including instructional goals, learner analysis, and
formative evaluation (Khalil & Elkhider, 2016). This model expands on the basic ADDIE framework
by incorporating additional steps emphasizing goal setting and continuous revision. The Dick &
Carey model is well-suited for instructional environments where precise, measurable outcomes are
critical. However, its complexity can be a limitation in situations requiring more flexibility or rapid
iteration (Brown & Green, 2019).

1.3 Defining Meta-analysis and Existing Gaps in Research

Meta-analysis is a statistical synthesis of data from two or more research. Meta-analysis has the
potential to increase accuracy, answer problems not addressed by individual research, and settle
disagreements resulting from competing claims. (Deeks et al, 2023) A crucial stage in a systematic
review is to carefully assess if it is suitable to aggregate the numerical data of all, or possibly only
part of the research. In this systematic review, a flow diagram is used for assessment, screening, and
records. The PRISMA flow diagram represents the movement of information during the various stages
of a systematic review. It shows how many records were detected, which were included and which
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were eliminated, as well as why they were excluded. The diagram below represents the sources
utilized for this select research:

Appendix A: PRISMA Flow Diagram

This type of meta-analysis produces an overall statistic (together with its confidence interval) that
summarises the efficacy of an experimental intervention when compared to a comparator intervention.
Meta-analyses may have the following advantages: enhancing precision; answering problems not
addressed by individual research; resolving disagreements emerging from seemingly contradicting
findings; and developing new theories. Most meta-analysis approaches are variants of a weighted
average of impact estimates from several studies. Many decisions are necessary while producing a
meta-analysis. Based on this, sensitivity analysis is done to see if the overall findings are resilient to
potentially significant decisions relating to adopting the right model for online study.

While substantial research has been conducted on individual instructional models, much of the
literature tends to focus on their standalone effectiveness, rather than providing direct comparisons
across different models. This is particularly evident when considering how these models perform in
various learning environments such as higher education, corporate training, or K-12 education
(Spatioti et al., 2022). Moreover, although studies are highlighting the theoretical advantages and
disadvantages of models like ADDIE, SAM, and Dick & Carey, there is a notable gap in empirical
research comparing their long-term impact on student engagement, retention, and overall learning
outcomes. A lack of meta-analyses exists that systematically compare how these instructional models
influence key factors like learner motivation, engagement, and performance across different contexts.
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Understanding which models are more effective for specific environments remains underexplored,
particularly in the context of rapidly changing educational technologies and learning preferences
(Pellas et al., 2019).

1.4 Significance of the Study

This comparative study aims to address the gaps in the existing literature by offering data-driven
insights into which instructional design models are best suited for specific learning contexts. By
evaluating the effectiveness of ADDIE, SAM, and Dick & Carey models in synchronous,
asynchronous, and blended learning environments, this research will help educators and
instructional designers make more informed decisions about how to structure their online courses.
The findings from this study will serve as a valuable resource for instructional designers, educators,
and policymakers by providing guidance on which model to adopt based on the specific needs of
their learning environment. Whether the focus is on higher education, corporate training, or K-12
education, this study will help optimize course design for engagement and success in the evolving
landscape of online learning (Naseer & Perveen, 2023).

2. Methodology

2.1 Research Design

The ADDIE model serves as the primary framework for this study, aligning with its structured,
methodical approach to instructional design. ADDIE’s five stages—Analysis, Design, Development,
Implementation, and Evaluation—will be used to systematically guide the research. During the
Analysis phase, the study will identify key challenges in online course design, focusing on learner
engagement, retention, and motivation. The Design and Development phases will involve selecting
and curating the relevant research articles, followed by an evaluation of how the findings align with
the objectives of this study. The Implementation phase will see the application of insights derived
from the comparative analysis of instructional models to hypothetical course designs. Finally, the
Evaluation phase will assess the outcomes in terms of the effectiveness of the instructional models
based on their performance in various online learning contexts (Garrett et al., 2021). A Comparative
Meta-Analysis will be employed to examine the effectiveness of the ADDIE, SAM, and Dick & Carey
instructional models across different online learning environments. This meta-analysis will
systematically review and synthesize research published between 2010 and 2023, focusing on
empirical studies that evaluate the practical application of these models in online education.
Through this method, the study will provide a data-driven comparison of how these instructional
models perform across synchronous, asynchronous, and blended learning environments (Pellas et al.,
2019).

2.2 Data Collection

The data collection process will involve a comprehensive search of relevant academic articles using
specific keywords that align with the instructional models under investigation. Keywords such as
"ADDIE model," "SAM model," "instructional design," "e-learning," "distance learning," and "meta-
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analysis" will be used to identify relevant studies. The databases utilized for this research will
include Google Scholar, ERIC, and Scopus, ensuring access to a wide array of peer-reviewed journals
and academic publications (Pellas et al., 2019). Inclusion criteria will focus on empirical studies or
meta-analyses that provide data on the effectiveness of the ADDIE, SAM, and Dick & Carey models
in online learning. To ensure the rigor of the research, studies that evaluate these models in varying
contexts (e.g., higher education, corporate training, K-12 education) will be prioritized. Articles that
only offer theoretical insights without supporting empirical data, as well as studies that do not
specifically address the three models in question, will be excluded (Khalil & Elkhider, 2016).

2.3 Data Analysis

The meta-analysis procedures will follow the guidelines set forth by Kitchenham (Pellas et al., 2019)
to ensure a systematic and transparent synthesis of the collected studies. The data will be classified
according to learning environments, including synchronous, asynchronous, and blended learning
contexts, as well as other specific types like MOOCs and mobile learning platforms (Amiti, 2020).
This classification will allow for a focused comparison of how each instructional model performs
under different conditions, providing a nuanced understanding of their strengths and limitations.

The study will employ a variety of statistical tools to analyze the effectiveness of the instructional
models. Effect size analysis will be used to quantify the impact of each model on learner engagement
and performance. Regression analysis will help identify any relationships between the instructional
model used and learning outcomes. Variance analysis (ANOVA) will be applied to determine if there
are statistically significant differences in the effectiveness of the models across different learning
environments (Ali et al., 2021). These methods will provide robust, empirical evidence to support the
study's conclusions on which instructional models are best suited for online learning contexts.

This comprehensive approach to data collection and analysis will ensure that the study delivers a
thorough and credible comparison of ADDIE, SAM, and Dick & Carey models in online learning
environments, contributing valuable insights to the field of instructional design.

3. Results

3.1 Comparative Analysis of Models

ADDIE Model: The ADDIE model remains widely recognized for its structured, step-by-step
approach, making it highly effective for designing detailed and organized instructional materials. Its
strength lies in its ability to clearly define learning objectives and ensure thorough evaluation at each
phase—Analysis, Design, Development, Implementation, and Evaluation (Garrett et al., 2021). This
structured approach ensures consistency in instructional design and works well in environments
where course goals and content are stable. However, the model’s rigidity can be a limitation when
applied to fast-paced learning environments. The linear progression of ADDIE can struggle to
accommodate rapid changes in learner needs or course content, reducing its adaptability to evolving
educational requirements (Ali et al., 2021). Despite this, ADDIE remains a reliable tool in
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traditional educational settings, such as higher education, where clear structure and predefined
outcomes are essential.

SAM Model: The SAM model’s strength lies in its flexibility and iterative nature. Unlike ADDIE,
SAM allows instructional designers to revisit and refine course elements throughout the development
process. This makes it ideal for dynamic and fast-paced environments, where courses often require
quick revisions based on feedback from learners or subject matter experts (Ali et al., 2021). A
notable advantage of SAM is its focus on rapid prototyping, which fosters ongoing collaboration
between designers and learners, enabling continuous improvement of the course as it evolves.
However, this emphasis on iteration and rapid prototyping can sometimes compromise the depth of
learning strategies. There is a risk that the SAM model prioritizes speed and adaptability over
thorough instructional planning, especially in environments that demand more detailed learning
objectives (Brown & Green, 2019).

Dick & Carey Model: The Dick & Carey model offers a more comprehensive approach to
instructional design, breaking the process into interconnected components that include goal setting,
learner analysis, and formative evaluation (Khalil & Elkhider, 2016). This model’s strength is its
ability to provide detailed instructional sequences, making it well-suited for environments that
demand measurable outcomes and precise goal alignment. The model’s systematic nature ensures
that learning objectives are consistently tied to assessments, which enhances its applicability in
formal education and corporate training settings. However, the complexity of the Dick & Carey model
can be a drawback. Its multi-step process, while thorough, can be time-consuming and difficult to
manage in contexts that require flexibility or rapid deployment (Brown & Green, 2019). As a result,
it is best suited for well-defined instructional settings where time constraints are less of a concern.

3.2 Model Effectiveness by Learning Type

Synchronous and Asynchronous Learning: The meta-analysis reveals that instructional models
perform differently depending on the type of learning environment. In synchronous learning, where
real-time interaction is critical, the SAM model is particularly effective. SAM’s iterative process
allows instructional designers to adapt quickly based on ongoing feedback from learners, making it
highly responsive to the needs of synchronous environments (Pellas et al., 2019). For instance,
courses designed using SAM in a synchronous setting were shown to improve learner participation by
20% due to the model's ability to quickly address issues as they arise (Ali et al., 2021).

In asynchronous learning environments, where learners engage with course materials at their own
pace, the ADDIE model stands out. Its structured approach ensures that all instructional materials
are carefully designed and evaluated before being implemented, providing learners with clear
guidance and expectations. This is particularly useful in asynchronous environments, where learners
do not have immediate access to instructor support and must rely on well-organized content (Garrett
et al., 2021). ADDIE’s emphasis on structured evaluation and pre-defined outcomes makes it an
ideal model for this type of self-paced learning.
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Blended Learning: Blended learning environments, which combine online and in-person instruction,
present unique challenges that require careful integration of different instructional formats. The Dick
& Carey model excels in these environments due to its comprehensive approach to instructional
design. The model’s detailed focus on goal setting, instructional sequences, and formative evaluation
ensures that learning objectives are met in both online and face-to-face settings (Khalil & Elkhider,
2016). By aligning instructional goals with various modes of delivery, Dick & Carey ensures that
blended learning environments maintain consistency across different instructional formats. However,
the model's complexity can slow down the course design process, making it less suitable for settings
that require quick adaptability or rapid deployment (Ali et al., 2021).

These findings highlight the importance of selecting the right instructional model based on the
learning environment. The SAM model thrives in dynamic, real-time learning situations, ADDIE
provides a solid framework for self-paced asynchronous learning, and Dick & Carey offers the depth
and structure needed for managing the complexities of blended learning environments. Each model
brings distinct advantages and limitations, underscoring the need for instructional designers to
carefully consider the context in which their courses will be delivered.

4. Discussion

4.1 Key Findings

Appendix B: Comparative Performance of Instructional Models

Summary of Findings:

The Comparative Performance Table evaluates the ADDIE, SAM, and Dick & Carey models across
three learning environments: synchronous, asynchronous, and blended. Each model has distinct
strengths depending on the context:

 Synchronous Learning: The SAM model performs best due to its iterative nature, allowing for
rapid adjustments and real-time feedback during live sessions.

 Asynchronous Learning: The ADDIE model excels with its structured design, making it ideal
for self-paced learners in environments that require organization and clear instructions.

 Blended Learning: The Dick & Carey model is most effective in balancing both online and
face-to-face elements, given its comprehensive and systematic approach.

Comparative Performance Table:

Learning Context ADDIE Model SAM Model Dick & Carey Model

Synchronous 3 5 4

Asynchronous 5 3 3

Blended 4 4 5
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The meta-analysis reveals that the effectiveness of instructional models depends largely on the
specific learning environment in which they are applied. The ADDIE model excels in well-structured
and goal-oriented courses, particularly in asynchronous learning environments where learners
engage with content independently. Its structured, linear approach ensures that course objectives are
clearly defined, and assessments are thoroughly evaluated before implementation. This makes
ADDIE a strong fit for higher education and corporate training settings that require consistency and
clear learning outcomes (Garrett et al., 2021).

In contrast, the SAM model proves most effective in environments that demand adaptability and
rapid changes, such as synchronous learning settings. The iterative nature of SAM, which focuses on
prototyping and feedback, allows instructional designers to respond quickly to learner needs and
evolving content requirements. This model is particularly useful in fast-paced environments, where
courses need to be regularly updated or refined based on real-time feedback from learners (Ali et al.,
2021).

The Dick & Carey model demonstrates its strength in blended learning environments. Its
comprehensive and systematic approach to instructional design, which integrates goal setting,
learner analysis, and formative evaluation, ensures that learning objectives are met in both online
and face-to-face instruction. While the model’s complexity can be a challenge in fast-paced settings,
its thoroughness makes it ideal for situations that require a deep and well-organized instructional
process (Khalil & Elkhider, 2016).

4.2 Implications for Online Course Design

The findings from this study offer several practical applications for instructional designers and
educational institutions. Designers can select and adapt instructional models based on the specific
needs of their courses, student demographics, and available technological infrastructure. For example,
institutions that prioritize learner autonomy in asynchronous learning environments might favor the
ADDIE model for its structured nature. On the other hand, organizations needing rapid course
development and iteration, such as corporate training programs, may benefit from adopting the SAM
model, which emphasizes speed and flexibility (Pellas et al., 2019).

To address challenges such as student attrition and motivation, institutions should consider the
strengths of each model. The ADDIE model’s thorough structure can help create clear, measurable
learning goals that keep students on track, particularly in self-paced courses. In more dynamic
settings, such as live online classes, the SAM model’s rapid feedback loop can be crucial for keeping
learners engaged by allowing instructors to make adjustments during the course, and addressing
issues before they lead to dropouts (Ali et al., 2021).

By understanding the strengths and limitations of each instructional model, institutions can make
more informed decisions about course design, ultimately improving student engagement and
retention across various learning environments.
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4.3 Limitations

While this meta-analysis provides valuable insights into the effectiveness of instructional models,
there are limitations to consider. One potential limitation lies in the selection of studies used for the
analysis. Studies that focused exclusively on certain educational levels (e.g., higher education) may
introduce bias, as the findings may not fully represent the effectiveness of these models in other
contexts, such as K-12 or corporate training. Furthermore, the challenge of comparing models across
vastly different learning environments presents another limitation. Each instructional model is
applied under different conditions, making it difficult to isolate variables such as instructor
experience, learner motivation, and technological infrastructure (Khalil & Elkhider, 2016).

Another limitation is that the meta-analysis primarily draws on published research that evaluates the
performance of instructional models over relatively short timeframes. Longitudinal studies that assess
the impact of these models on long-term learning outcomes and learner retention are still limited,
highlighting an area for further investigation.

4.4 Future Research Directions

Future research should explore the integration of emerging technologies into instructional design
models, such as artificial intelligence (AI) and adaptive learning systems. These technologies have
the potential to enhance the flexibility and adaptability of models like ADDIE and SAM, offering
personalized learning experiences tailored to individual learner needs. Studies could focus on how
AI-driven tools could be embedded into the design and evaluation phases of instructional models to
improve learner engagement and retention (Pellas et al., 2019). There is also a need to expand the
scope of research into more diverse contexts, including K-12 education and non-formal adult
education. These settings often present different challenges, such as limited access to technology or
varying levels of student readiness, that instructional models may need to accommodate. Future
studies should investigate how models like ADDIE, SAM, and Dick & Carey perform in these
environments and what modifications might be necessary to optimize their effectiveness (Ali et al.,
2021).

This study highlights the importance of instructional design in the success of online learning. By
continuing to explore how these models can be adapted to meet the evolving needs of learners and
technologies, future research can further contribute to the development of more effective, engaging,
and scalable online courses.

Conclusion

Instructional design models are essential tools in the creation of effective online courses. The
structured, iterative, and comprehensive approaches offered by models like ADDIE, SAM, and Dick
& Carey provide instructional designers with frameworks to organize, develop, and assess
educational content. These models ensure that online courses are not only well-planned but also
adaptable to the needs of both instructors and learners in various educational settings (Ali et al.,
2021). As the landscape of online learning continues to evolve, the application of these models
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becomes even more critical in maintaining the quality and effectiveness of online education. The
findings of this research contribute significantly to the field of instructional design by offering a data-
driven comparison of the three models, demonstrating their effectiveness in different learning
environments. The ADDIE model proves highly effective in asynchronous learning contexts where
structure and clarity are crucial for self-paced learners. The SAM model, with its iterative process, is
shown to be ideal for synchronous settings, where rapid adjustments and real-time feedback enhance
the learning experience. The Dick & Carey model, with its comprehensive and systematic approach,
is best suited for blended learning environments that require a balance between online and face-to-
face instruction (Pellas et al., 2019). By understanding the specific strengths and weaknesses of each
model, educators, and instructional designers can make more informed decisions about which
framework to adopt for their particular learning context.

On a broader scale, this research underscores the importance of promoting student-centered online
learning. By providing detailed insights into the application of these instructional models, the study
supports the development of courses that not only align with educational goals but also meet the
needs of diverse learners. As the demand for online education grows globally, these findings help
institutions design courses that improve learning outcomes, encourage greater engagement, and
address issues such as student retention and motivation (Garrett et al., 2021). Ultimately, the study
contributes to the global effort to enhance the quality of online education by providing evidence-
based strategies for course design, thereby fostering more effective and inclusive learning
environments.
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