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Abstract
The Internet has made online learning possible, and many educators and researchers are
interested in online learning courses to enhance and improve the student learning
outcomes while battling the shortage in resources, facilities and equipment particularly
in higher education institution. Online learning has become popular because of its
potential for providing more flexible access to content and instruction at any time, from
any place. It is imperative that the researchers consider, and examine the efficacy of
online learning in educating students. For this study, the researchers reviewed literature
through meta-analysis as the method of research concerning the use of ADDIE
(Analysis, Design, Development, Implementation and Evaluation) framework for de-
signing and developing instructional materials that can provide wider access to quality
higher education. This framework can be used to list generic processes that instruc-
tional designers and training developers use (Morrison et al., 2010). It represents a
descriptive guideline for building effective training and performance support tools in
five phases, as follows: 1.) Analysis, 2.) Design, 3.) Development, 4.) Implementation,
and 5.) Evaluation. The researchers collected papers relating to online learning courses
efficacy studies to provide a synthesis of scientifically rigorous knowledge in online
learning courses, the researchers searched on ERIC (Education Resources Information
Center), ProQuest databases, PubMed, Crossref, Scribd EBSCO, and Scopus. The
researchers also conducted a manual search using Google Scholar. Based on the
analysis, three main themes developed: 1.) comparison of online learning and tradi-
tional face-to-face setting, 2.) identification of important factors of online learning
delivery, and 3.) factors of institutional adoption of online learning. Based on the
results obtained 50 articles. The researchers examine each paper and found 30 articles
that met the efficacy of online learning courses through having well-planned, well-
designed courses and programs for higher education institution. Also, it highlights the
importance of instructional design and the active role of institutions play in providing
support structures for educators and students. Identification of different processes and
activities in designing and developing an Online Learning Courses for Higher Educa-
tion Institution will be the second phase of this study for which the researchers will
consider using the theoretical aspect of the ADDIE framework.
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1 Introduction

The management and operations of educational activities in academic institutions were
revolutionized because of the rapid development of Information and Communications
Technology (ICT). Introduction of ICT different methodologies in the learning envi-
ronment became one of the most significant factors in the teaching and learning process
as part of the educational system today. Application of information technology tools in
classroom learning and methodology for teaching helps to improve the quality of
education in schools, universities, and institutions.

One of the greatest contributions of Information and Communications Technology is
the birth of the Internet. The Internet and the World Wide Web (WWW) have made
significant changes to almost all aspects of our lives ranging from a global economy,
personal, and professional networks to sources of information, news, and learning. The
Internet has made online learning possible, and many educators and researchers are
interested in online learning courses to enhance and improve the student learning
outcomes while pacing the different challenges particularly in higher education insti-
tution (Pape, 2010). Moreover, there have also been increases in demand for online
learning from students from all paces of life.

Online learning is not a new development in the field of education. According to
Sherry in her study entitled “Issues in Distance Learning”, it has existed for more than a
century and has its beginnings in European correspondence courses. It is a field of
education that allows students to participate in classes while never setting foot inside a
classroom (Sherry, 1995). One reason why there is so much discussion around online
learning is that there are many claimed benefits and uses of online learning. Some of
the most important ones are its effectiveness in educating students, its use as profes-
sional development, its cost-effectiveness to fight the rising cost of postsecondary
education, postgraduate education and the possibility of providing a world-class edu-
cation to anyone with a broadband connection (Lorenzetti, 2013).

With today’s world population increasing, the people’s trend to study is growing
rapidly; education situations are changing and universities are looking to reach more
and more students who bring them more marketing. Nowadays many college and
university students are married, have children, involved in part-time or full-time jobs
and other responsibilities to meet the needs in their lives, the size of the cities is
increasing and many students are living a far distance from college and universities.
The need for online learning becomes essential to assist today’s student’s learning and
educational trends. The growth of the internet and its influence on the educational
system has created a significant factor that is considered as a great help in the world of
education. Online learning refers to the type of learning that people take a professional
or educational course without the use of traditional methods, taking a course or
program using the web as a classroom. Online learning also refers to the delivery of
educational material via any electronic media such as the internet, intranet, extranets,
satellite broadcast, audio/videotape, CDs, video conferencing and computer-based
training. Online learning currently is one of the most popular models of learning,
because of its advantages. Finch and Jacob, stated these advantages like reducing the
time and costs for travel; increasing opportunities to access and collaborate with expert
professionals in a global range; providing students with the flexibility to access courses
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at their convenience; and allowing adjustments to subjects and content need (Finch &
Jacobs, 2012).

The fast development of the Internet and the World Wide Web has produced
numerous benefits to education. Online learning provides potential opportunities to
open up new markets for schools, universities, and institutions. Many adult learners
may enjoy the flexibility when they have to balance their work, study, and family
responsibilities. The wide range of various technological advancement used by online
learning programs may enhance the interaction between students and among students at
large (Bell & Fedeman, 2013). Besides, the nature of the privacy in the online
environment may allow more students, who otherwise do not want to attend face-to-
face classes because of their shy personality, to participate in online learning where they
do not physically see each other. Also, the upgraded technology and software may
allow educators, students, and university administrators to collect data, feedback, and
evaluation regarding their online experiences.

With the ever-increasing popularity of online learning, there is a strong need for
developing an effective instructional design model to facilitate the development and
delivery of online learning environments. Instructional design (ID) models have some
history in education and thus many instructional design models exist, yet few are
specific to course design for online teaching and learning. The two most frequently
cited ID models are the ADDIE model (Razali & Nadiyah, 2015) and the Dick and
Carey model (Dick et al., 2014). Though online learning has been existing for a long
time, there are few online instructional design models, theories, and standards exist.
Literature review reveals that there are five instructional design models, theories, and
standards relevant to online learning design that derives from ADDIE model and Dick
and Carey model. They are: (1) Alonso, Lopez, Manrique, and Vines’ E-Learning
instructional model, (2) the Instructional Design Model for Online Learning (IDOL),
(3) Roblyer’s online and blended learning design theory, (4) the online instruction
rubric by Quality Online Learning and Teaching (QOLT), and (5) Quality Matters
(QM) Publisher Rubric (Chen, 2016). Each of the model or rubric will be described and
reviewed below.

In 2005, Alonso, Lopez, Manrique, and Vines proposed a web-based e-learning
education model with a blended learning approach (Alonso et al., 2005). They describe
their model is “a psycho-pedagogical instructional model based on content structure,
the latest research into information processing psychology and social constructivism,
and define a blended approach to the learning process”. They claimed that the purpose
of their model is “for learners to be engaged by the e-learning contents to the extent that
they get to understand things that they did not comprehend before. This will make them
ready to practice and take action to perform new activities.”

IDOL model planned and proposed by Siragusa, Dixon, and Dixon (Siragusa et al.,
2007), gears toward online course design in higher education with three proposed main
steps: analysis, strategy, and evaluation. One can tell that the model originates from the
two above-mentioned instructional design models, ADDIE and Dick and Carey model.
It presents 24 pedagogical considerations when designing online learning. The main
drawback of the model for online design is that it is only recommended for use
alongside with other ID models and is inefficient to use alone for designing an online
course.
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Roblyer’s instructional design model was proposed in his book, entitled “Introduc-
tion to Systematic Instructional Design for Traditional, Online, and Blended Environ-
ments” published in 2015 (Roblyer, 2015). His theory also draws from ADDIE and
Dick and Carey model. Besides the traditional instructional design process, he proposes
how to organize traditional, online, and blended learning environments. Strictly speak-
ing, it is not an online instructional design model but just suggestions and consider-
ations for online instructional design.

The rubric for online instruction by QOLT was first released in 2010 (Rubric for
Online Instruction, 2010). It is a state-wide program developed by the California State
University System. It provides a model for online course design and delivery and it also
serves as a means for supporting in developing online instruction. According to QOLT
(Rubric for Online Instruction, 2010), the rubric can be used for designing online
learning in two ways: “(1) as a course “self-evaluation” tool – advising instructors how
to revise an existing course to the Rubric for Online Instruction, and (2) As a way to
design a new course for the online environment, following the rubric as a road map”.
Although the rubric provides a great checklist to design online courses, it overlooks the
actual implementation and evaluation of online instruction.

Quality Matters Publisher Rubric (Quality Matters, 2015) was created by Quality
Matters (QM), a non-profit organization dedicated to assuring the quality of online and
blended instruction. There are two sets of rubric: one for higher education and the other
one for K-12 education. The rubric was created to address the need for design standards
for higher education and K-12 educational settings to guide the design of online and
blended instruction. The QM rubric is also a great guide for designing online courses.

The main goal of the online instructional design model is to assist online instructors
to better design online courses or programs, to facilitate online students focusing on
their learning, and to promote active teaching and learning. Today, the influence of the
ADDIE method can be seen on most ID models being used. Educators, instructional
designers, and training developers find the ADDIE model very useful because of
having stages which are clearly defined that it can facilitate the implementation of
effective training tools. As an ID model, ADDIE Model has found wide acceptance and
use (Serhat, 2017).

2 Methodology

This study is a literature review using meta-analysis. Meta-analysis is a review of
research results systematic, especially on the results of research empirically related to
online learning efficacy for designing and developing instructional materials that can
provide wider access to quality higher education. The researchers collected papers
relating to online learning courses efficacy studies to provide a synthesis of scientifi-
cally rigorous knowledge in online learning courses, the researchers searched for
nineteen (19) published research journal articles, thirteen (13) meta-analyses, eight
(8) systematic literature reviews, four (4) literature reviews, three (3) report, two (2)
case studies, and one (1) book on ERIC (Education Resources Information Center),
ProQuest databases, PubMed, Crossref, Scribd EBSCO and Scopus. The researchers
also conducted a manual search using Google Scholar. Based on the results obtained,
the researchers found 30 articles that met the online learning efficacy for a higher
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education institution. The results indicate that there are factors that influence the
efficacy of online learning programs which includes the assessment, benefits, con-
straints and the design delivery method. The assessment, benefits and constraints are
dependent on the design delivery which effects the evaluation of the efficacy of online
learning program. Each of these variables has either a positive or a negative effect on
the design delivery and the efficacy of online learning, while the design delivery plays a
major role in the evaluation of the efficacy of online learning programs.

The researchers noticed that through the use of the ADDIE model for designing and
developing instructional materials it can provide quality and better design courses for a
higher education institution. Among other instructional design models, ADDIE Model
can motivate online educators to come up with more effective guidelines and checklist
when designing online courses materials. Proper implementation of this model can
support an online student’s engagement, involvement, motivation, and focus on learn-
ing. The main goal of using ADDIE Model for the online instructional design is to
assist online educators to have a better design for online courses, to facilitate online
students focusing on their learning, and to promote active teaching and learning. The
ADDIE instructional design model provides a step-by-step process that helps training
specialists plan and create training programs that can help to address the different
factors affecting the efficacy of online learning programs. Figure 1, shows the instruc-
tional design process of the ADDIE Model (Intulogy, 2010).

The first step is the Analysis phase, it lays down the foundation because the designer
has to identify the goals that will be achieved, know the intended user, the learning
environment, and the materials that must be taught. The second step is the Design
phase, it is carefully designing a task analysis that includes a list of the main steps the
learner must take, along with a flowchart that maps out the entire training process. The

Fig. 1 Instructional Design Process. Source. Adapted from Intulogy (2010)
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third phase is the Development, the performance objectives are written and assessments
are created to provide feedback to the educator about the learner’s performance in
completing the goal.

The fourth phase is the Implementation where the overall plan is put into action by
setting procedures for training the learner. Instructional strategies, distribution of
materials, media selection, and first draft materials are also included in this phase.
The final phase is the Evaluation, which consists of two different types of evaluation:
formative and summative. Formative evaluation plays an active role in each stage of the
ADDIE process while summative evaluation is used for instructional feedback so that
revisions can be made to improve or enhance the program.

3 Result and discussion

The study of the literature shows that there has been much research done in the field of
online learning courses. Table 1 shows the results of the identification of research
related to the efficacy of using online learning courses for higher education institutions
in particular.

Based on the data in Table 1, each researcher has a different point of view in
determining the factors to measure the efficacy of online learning courses to create an
efficient and effective instruction for higher education institution. Also, from the
examination of the 50 studies, it highlighted the three main themes of the study: 1.)
comparison of online learning and traditional face-to-face setting, 2.) identification of
important factors of online learning delivery, and 3.) factors of institutional adoption of
online learning. In addition to the thematic analysis of this research literature, some
findings from Table 1 will be discussed and reviewed below:

Charlotte Neuhauser, conducted a study entitled, “Learning Style and Effectiveness
of Online and Face-to-Face Instruction,” she compared two sections of the same course.
One section was online and asynchronous; the other one was face-to-face by examining
gender, age, learning preferences and styles, media familiarity, the effectiveness of
tasks, course effectiveness, test grades, and final grades. The two sections were taught
by the same instructor and used the same instructional materials. The results revealed
no significant differences in test scores, assignments, participation grades, and final
grades, although the online group’s averages were slightly higher. 96% percent of the
online students found the course to be either as effective as or more effective to their
learning than their typical face-to-face course. There were no significant differences
between learning preferences and styles and grades in either group. The study showed
that equivalent learning activities can be equally effective for online and face-to-face
learners (Neuhauser, 2010).

Dongsong Zhang conducted two experiments to assess effectiveness of interactive e-
learning in his study entitled “Interactive Multimedia-Based E-Learning: A Study of
Effectiveness,” he found out that students in a fully interactive multimedia-based e-
learning environment achieved better performance and higher levels of satisfaction than
those in a traditional classroom and those in a less interactive e-learning environment
(Zhang, 2010).

Class Differences: Online Education in the United States, 2010 represents the eighth
annual report on the state of online learning in U.S. higher education. The survey is
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designed, administered and analyzed by the Babson Survey Research Group with
support from Alfred P. Sloan Foundation. Data collection is conducted in partnership
with the College Board. The study aimed at answering some of the fundamental
questions about the nature and extent of online education. Based on responses from
more than 2500 colleges and universities, the report showed that online instruction is as
good as or better than face-to-face instruction (Allen & Seaman, 2010).

Another study entitled, “Research in online and blended learning in the business
disciplines: Key findings and possible future directions,” the authors examine and
assess the state of research of online and blended learning in the business disciplines
with the intent of assessing the state of the field and identifying opportunities for
meaningful future research. The researchers reviewed research from business disci-
plines such as Accounting, Economics, Finance, Information Systems (IS), Manage-
ment, Marketing, and Operations/Supply Chain Management. They found that the
volume and quality of research in online and blended business education has increased
dramatically during the past decade. Results from the comparison studies suggest
generally that online courses are at least comparable to classroom-based courses in
achieving desired learning outcomes (Arbaugh et al., 2009).

Susan Patrick and Allison Powell examines the outcomes and descriptions of the
existing studies on K-12 online learning effectiveness and provides a literature review.
Several rigorous studies have examined the question, “Is online learning effective?”
However, there is not a single, large-scale, national study comparing students taking
online courses with traditional students, using control groups in the instructional
design. The most in-depth, large-scale study to date is a meta-analysis and review of
online learning studies from the U.S. Department of Education. The paper contains
three sections: (1) a summary of the major study by the U.S. Department of Education,
(2) a brief literature review of online learning research and studies, and (3) future
research recommendations. The meta-analysis of these studies concludes that online
learning offers promising, new models of education that are effective (Patrick &
Powell, 2009).

3.1 Comparison of interaction between online and face-to-face settings

The adoption of online learning also revealed various disadvantages of teaching and
learning in the online environment such as the cost for the training of educators,
feelings of isolation, and technology gaps. Therefore, recognizing a great opportunity
and numerous potential threats with the introduction of online learning programs,
educators, policymakers, and other relevant stakeholders raised questions about wheth-
er instructional technology affects learning and contributes to student achievement
(Schmid et al., 2014). This resulted in the researchers to provide evidence about
whether the design and structure of online learning influence the performance and
learning of the student. Initially, the researchers compared online learning with the
traditional classroom setting in order to check whether the online learning mode really
worked. The comparison of the two delivery media in terms of the efficacy for
improving learning outcome, student satisfaction with online courses, time and learning
efficiency and the effectiveness of problem-based learning demonstrated that online
learning is at least as effective of the traditional face-to-face learning (Table 2).
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Figure 2 below, shows the conceptual model that concisely synthesizes the findings
of the study regarding online learning programs. The results further indicate that
contemporary research into online learning almost univocally agrees that structured
online discussions with clear guidelines and expectations, well-designed courses with
interactive content and flexible deadlines, and continuous educator involvement that
includes the provision of personalized, timely, and formative feedback are the most
promising approaches to fostering learning in online environments. However, this also

Table 2 Comparison of Interaction between Online and Face-to-Face Settings

Online Face to Face

Mode Discussions through text only; Can be
structured; Dense; permanent; limited;
stark

Verbal discussions: a more common mode,
but impermanent

Sense of Instructor
Control

Less sense of instructor control; Easier for
participants to ignore the instructor

More sense of leadership from the
instructor; Not so easy to ignore the
instructor

Discussion Group contact continually maintained;
Depth of analysis often increased;
Discussion often stops for periods of
time, then is picked up and restarted;
Level of reflection is high; Able to
reshape conversation on basis of
ongoing understandings and reflection

Little group contact between meetings;
Analysis varies, dependent on time
available; Discussions occur within a set
of time frame; Often little time for
reflection during meetings;
Conversations are less likely being
shaped during a meeting

Group Dynamics Less sense of anxiety; More equal
participation; Fewer hierarchies;
Dynamics are ‘hidden’ but traceable; No
breaks, constantly in the meeting; Can
be active listening without participation;
Medium (technology) has an impact;
Different expectation about participa-
tion; Slower, time delays in interactions
or discussions

Anxiety at beginning/during meetings;
Participation unequal; More chance of
hierarchies; Dynamics evident but lost
after the event; Breaks between meet-
ings; Listening without participation
may be frowned upon; Medium (room)
may have less impact; Certain expecta-
tions about participation; Quicker, the
immediacy of interactions or discussions

Rejoining High psychological/emotional stress of
rejoining

The stress of rejoining not so high

Feedback Feedback on each individual’s piece of
work very detailed and focused; Whole
group can see and read each other’s
feedback; Textual feedback only; No
one can “hide” and not give feedback;
Permanent record of feedback obtained
by all; Delayed reactions to feedback;
Sometimes little discussion after
feedback; Group looks at all
participants’ work at same time

Less likely to cover as much detail, often
more general discussion; Group hears
feedback; Verbal/visual feedback; Pos-
sible to “free-ride” and avoid giving
feedback; No permanent record of feed-
back; Immediate reactions to feedback
possible; Usually some discussion after
feedback, looking at wider issues; Group
looks at one participant’s work at a time

Divergence/Choice
Level

Loose-bound nature encourages divergent
talk and adventitious learning; Medium
frees the sender but may restrict the
other participants (receivers) by increas-
ing their uncertainty

More tightly bound, requiring adherence to
accepted protocols; Uncertainty less
likely due to common understandings
about how to take part in discussions

Source. Adapted from McConnell (2000)

Education and Information Technologies (2021) 26:1367–1385 1381



implies a more complex role for the educator in online settings and a need for research
on instructional design strategies that would allow for the development of student self-
regulatory skills. Implications for future research and practice for the position of online
learning are further discussed.

Primary elements of online learning are students, educators, and content. The
learning experience is primarily shaped by the interaction of students with content,
other students, and educators. In order to successfully engage in interactions, students
are required to possess high levels of digital literacy, to be self-efficient and properly
motivated to productively engage in learning activities. Likewise, it is educators’
attitude towards technology use and their levels of digital literacy play an important
role in shaping overall learning experience. Educators should also pay special attention
in planning and designing course interactions, given the evidence of its advantages over
contextualized interactions. The quality of learning content is also important, particu-
larly informal educational settings, where standards of learning quality are of particular
importance. In addition to role of the students, educators, and content, our findings
indicate that other factors such as academic support, institutional adoption, and course

Fig. 2 A Conceptual Diagram of Online Learning Settings
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design play an important moderating role on the final learning experience and achieve-
ment of learning objectives. Important course design characteristics that shape learning
experience are flexibility, personalization, forms of assessment, use of small group
learning and designed interactions, and soundness of adopted mix of pedagogies,
technologies, and media. Likewise, factors related to the level of institutional adoption
of online learning include the quality of technological infrastructure, support for
academic staff, and role of academic management, level of coordination between
involved parties, and governmental support and policy development. Finally, academic
support for students, including technological and financial support is particularly
important for students that do not possess required levels of literacy and self-efficiency,
and for understanding the reasons behind student attrition (Siemens et al., 2015).

4 Conclusion

Online learning programs are an important strategy to improve course access and
flexibility in a higher education institution, especially in universities, with benefits
from both the student perspective and the institutional perspective. From the student
perspective, the convenience of online learning is particularly valuable to adults with
multiple responsibilities and highly scheduled lives; thus, online learning can be a help
to workforce development, helping adults to return to school and complete additional
education that otherwise could not fit into their daily routines. From an institutional
perspective, online modalities allow colleges to offer additional courses or course
sections to their students, increasing student access to required courses. Finally, to
maintain or increase enrolments, universities must be responsive to the needs and
demands of their students and believe that their students need the flexibility of online
learning (Parsad & Lewis, 2008). Given the value of these benefits, online learning
courses are likely to become an increasingly important feature of postsecondary and
postgraduate education. Accordingly, universities, offering open-access to education,
need to take steps to ensure that students perform as well in online learning courses as
they do in face-to-face courses.

5 Recommendations

It has become clear that online learning education is entering the mainstream and
becoming a growing market as it continues to expand access to learning for more
people (Gallagher & LaBrie, 2012). Therefore, online educators and students need to
synthesize information across subjects to critically weigh significantly different per-
spectives and incorporate various studies. In doing so, they need to conceptualize such
possibilities utilizing nurturing critical learning spaces, where students are encouraged
to increase their abilities of analysis, imagination, critical synthesis, creative expression,
self-awareness, and intentionality in action. Only well-designed and effectively deliv-
ered online courses can survive to achieve the possibility of joining together the borders
of the classrooms and to connect formal learning to broader space and massive social
issues through an active online learning community (Saba, 2012). In the end, education
is about encouraging different ideas, various viewpoints, and more creative design that

Education and Information Technologies (2021) 26:1367–1385 1383



really give enthusiast to the students. Educators should encourage students to relate
their discussions, assignments and group work to their own experiences, to the
viewpoints of others, to subject matters, and to their learning and work. The proposed
development of Online Learning Courses for Higher Education Institution for the
online instructional design program will assist online educators and instructors to have
a better design for online courses, to facilitate online students to focus on their learning,
to promote active teaching & learning and provide differentiated online instructions
through the course design.
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