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Abstract: Since the development of information and communication technology ‘learning media’
have been recognized as increasingly important courses by educators to assist students training to
be professional teachers to understand the process of designing, developing, utilizing, managing,
and evaluating learning resources. The context-aware ubiquitous learning approach design based on
case methods and team-based projects has been proposed to guide activities in the student learning
process. Therefore, this research aims to describe the design and determine the feasibility or validity
of context-aware ubiquitous learning based on case methods and a team-based project model using
the research and development (R&D) approach. The procedure consists of (1) model development
and (2) product validation. It is important to note that the validation aspect involved five learning
material/design experts, five ‘learning media’ experts, and 162 students from state and private
universities in Indonesia after which the data obtained from experts and students were analyzed
using the descriptive statistics. The results showed that the learning model designed is suitable for
use in the student learning process.

Keywords: context-aware ubiquitous learning; case methods; team-based projects; learning media

1. Introduction

The competencies of students need to be more compatible with societal needs in order
to adapt to the changes in the social and cultural space, the world of work, and the rapid
technological advancement. This implies the focus should not be placed only on aligning
their education with the industry and world of work but also to ensure they adapt to the
rapidly changing future [1]. Therefore, universities are required to design and implement
innovative and adaptive learning processes to achieve outcomes covering the aspects of
attitudes, knowledge, and optimal skills as well as to ensure the students keep up with
relevant innovations.

‘Learning media’ is one of the compulsory courses for students enrolled in educational
study programs at tertiary institutions categorized as Educational Personnel Education In-
stitutions charged with producing professional teacher candidates in Indonesia [2,3]. It was
designed in an effort to respond and adapt to the recent rapid development and progress
of information and communication technology (ICT) and to create different resources to be
used in teacher training. These are also intended to support the formation of pedagogic
competencies for potential teachers, especially in terms of designing, developing, utilizing,
managing, and evaluating learning resources or media.

An analysis of documentation studies, surveys, and observations, as well as personal
experiences of those involved in teaching ‘learning media’ courses has provided some
data and information. First, the course has a fairly wide range of material consisting of
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theoretical concepts as well as practical and empirical materials. The competencies to be
achieved include the knowledge, skills, and attitudes in the fields of design, development,
utilization, management, and evaluation or study of ‘learning media’. It is weighted with
three credits with each equivalent to 50 minutes and this signifies the time allocated to
study in class is relatively small compared to the extensive material developed for the
course. Therefore, a learning strategy is needed that allows students to be able to learn
anytime, anywhere, and independently outside of the formally allocated time. Second,
the final score for the ‘learning media’ course in 2021 showed that 1 student (2%) had C,
3 (3%) had C+, 5 (4%) had B-, 19 (10%) had B, 62 (35%) had B+, 60 (33%) had A-, and only
27 students represented by 14% had A grade. In the learning system approach, the low
student learning outcomes indicate that learning components such as instrumental, process,
and learning environments are not running optimally. These non-optimal results reflect
the low quality of learning caused by the poor quality of activities. Third, almost all the
students that participated in the course already had the ability to operate information and
communication technology devices and possess laptops, tablets, and smartphones with
some even having more than one device. However, based on previous research, Ref. [4]
found that students mostly use these devices for entertainment, to play games, and use
social media with only a few using them to seek information, study, collect assignments,
and discuss. The fourth is related to environmental and infrastructure support and the
campus was observed to already have several computer laboratory units with adequate
numbers of PCs, Wi-Fi for internet connection, and almost all lecturers and students had
information and communication technology tools and the capacity to use them. It was also
observed that most of the lecturers and students subscribed to cellular data packages to
have internet access outside the campus area.

Online learning activities increased significantly when the COVID-19 pandemic
started [5] but this led to several problems due to the unpreparedness of both the lecturers
and students. The challenges faced by the lecturers were reported by Irfan, Kusuman-
ingrum, Yulia, and Widodo [6] to be caused by the presentation of monotonous and boring
materials as well as the difficulty in being active and creating interaction with their students
and between the students. It was also observed that online learning was more stressful
than studying in a regular classroom because students were stuck studying alone and the
absence of authentic activities made it difficult to focus on learning [7]. Moreover, online
contents are theoretical and did not provide opportunities for students to practice, learn
meaningfully, and study effectively [8]. This led to an incomplete learning process using
these platforms [9].

The present industrial revolution 4.0 era has massively increased our dependence on
information and communication technology to the extent that ICT has become the main
basis of human life. In particular, the COVID-19 pandemic ushered in the new normal era
or the adaptation of new habits and caused several changes in educational and learning
practices [10,11]. Examples of these include making work and studying from home effective
and successful while being interesting, challenging, and fun. It is important to note that the
availability of technology such as the internet, various online meeting applications, tablets,
smartphones, a computing software, graphics, animation, visuals, audio, games, and other
digital devices provide new opportunities to develop meaningful online learning strategies
which can be used anytime, anywhere, and in different ways.

These conditions served as the driving force to develop and implement the learn-
ing that can be completed anytime and anywhere using different methods in relation to
the modalities or preferences of students. This approach considered one of the relevant
solutions to several problems including those associated with ‘learning media’ courses.
An innovative learning approach perceived to be effective is ubiquitous learning which
is defined as any scenario where students are allowed to be fully immersed or involved
in the learning process [12,13]. Such learning environments allow the creation of more
active and adaptive learning activities in the real world. They provide the students with the
opportunity to learn at the right time, in the right place, with the right content, and using
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the right device [14]. Ubiquitous learning works on three main resources which include
learning collaborators, contents, and services [15–17]. Some of its characteristics include
context-awareness, interactivity, personalization, and flexibility [18].

Contextualized and context-aware learning refers to active strategies to utilize context
in studying design [19]. Context-awareness is a strategy that adapts students to their
environment by capturing and understanding their characteristics. It is an authentic
learning strategy supported by personalized digital technology which allows students
to observe or study real-world objects and activities through digital guidance [20]. This
strategy ensures access to specific learning resources, content, or interactive activities
based on the location, time, activity, and environment of the students. It also supports
individual and group learning as well as content and information management while
providing instruction and feedback based on the time, location, or activity conducted by
the students. Context-awareness learning strategies allow seamless learning from one
place to another within a predetermined area [14]. Moreover, context-awareness consist
of ten context components which include personal, task, device, social, spatio-temporal,
environmental, user interface, infrastructure, strategic, and historical contexts. It can be
built using a web-based learning management system (LMS) using different features to
include many functions [21].

It is also possible to apply several student-centered learning methods to implement
the principles of context-aware ubiquitous learning [22] such as case [23] and team-based
project learning methods [24]. The case method is constructivist learning which involves
presenting real problems close to the students’ lives. Ali et al. [25] stated that it allows the
students to (1) analyze cases and content, (2) increase exploratory knowledge through the
independent exploration of information, data, and literature, (3) improve critical thinking
by solving the cases provided, (4) achieve better collaboration through discussions to find
answers, and (5) increase the opportunity to receive feedback through presentations and
improvements. The cases presented usually have problems related to the environment,
conditions, situations, or a picture associated with the future of the student [26].

The team-based project involves using projects and activities as the learning medium
such that the students are expected to explore, assess, interpret, and synthesize information
to produce different forms of learning outcomes [27]. It is a student-centered learning
model usually applied to investigate a topic in depth by ensuring the students apply
collaborative and constructive deep learning with a research-based approach to serious,
real, and relevant problems and questions [28]

The learning innovations developed based on context-aware ubiquitous learning
strategies through case methods and team-based projects are considered relevant to tech-
nological developments in the industrial revolution 4.0 era. This is due to the fact that
this model allows seamless learning anywhere and anytime according to the preferences
and environment of the students. It also ensures an uninterrupted learning process while
moving from one place to another and has the ability to connect, integrate, and share
learning resources in the right place at the right time through an interoperable, pervasive,
and seamless learning environment.

Therefore, the objectives of this research are to (1) describe the model and (2) determine
the feasibility of the context-aware ubiquitous learning model, designed based on case
methods and team-based projects for ‘learning media’ courses.

2. Materials and Methods
2.1. Research Design

Learning design models can be developed theoretically, practically, or with both
methods. The theoretical approach works by synthesizing related literature while the
practical method utilizes a simulation or a learning activity design project [29,30]. The
model used in this study was developed by synthesizing relevant literature, simulating
design tasks, and implementing a learning activity project.
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Learning design models can be classified into three stages which include (1) develop-
ment, (2) validation, and (3) use [31]; however, this research focuses on two
stages—development and validation. It is important to note that the instructional de-
sign model validation is a carefully planned process of collecting and analyzing empirical
data to (1) provide support for each component of the model or (2) prove its usefulness
in practice [32]. It can be conducted internally, externally, or through both methods after
which the model can be tested or implemented in learning activities.

2.2. Procedure
2.2.1. Model Development

The first step in the research design adopted is model development. The context-
aware ubiquitous learning based on case methods and the team-based project design model
was developed in line with the model proposed by Hsu and Hwang [33]. The structure
consists of a registration and authorization module, a learning sequence or step guide
module, a management system, a student account database, a learning material database,
and a learning portfolio database. The learning system design model is guided by basic
pedagogical theories, especially case methods [25] and project-based learning [34], and
supported by learning management system technology [35] as shown in the following
Figure 1.

Educ. Sci. 2022, 12, x FOR PEER REVIEW 4 of 18 
 

 

model used in this study was developed by synthesizing relevant literature, simulating 
design tasks, and implementing a learning activity project. 

Learning design models can be classified into three stages which include (1) devel-
opment, (2) validation, and (3) use [31]; however, this research focuses on two stages—
development and validation. It is important to note that the instructional design model 
validation is a carefully planned process of collecting and analyzing empirical data to (1) 
provide support for each component of the model or (2) prove its usefulness in practice 
[32]. It can be conducted internally, externally, or through both methods after which the 
model can be tested or implemented in learning activities. 

2.2. Procedure 
2.2.1. Model Development 

The first step in the research design adopted is model development. The context-
aware ubiquitous learning based on case methods and the team-based project design 
model was developed in line with the model proposed by Hsu and Hwang [33]. The struc-
ture consists of a registration and authorization module, a learning sequence or step guide 
module, a management system, a student account database, a learning material database, 
and a learning portfolio database. The learning system design model is guided by basic 
pedagogical theories, especially case methods [25] and project-based learning [34], and 
supported by learning management system technology [35] as shown in the following 
Figure 1. 

 
Figure 1. The structure of the context-aware ubiquitous learning design model based on case meth-
ods and team-based projects. 

Figure 1 shows the design structure of the model which combines the pedagogical 
and technological aspects. A context-awareness learning environment can be built using 
a web-based learning management system (LMS) using different approaches to include 
many functions. This model allows students to access specialized learning resources, con-
tent, and interactive activities at their convenience. It also supports information, content 
management, and individual activities as well as the provision of instructions and feed-
back in line with the situation, environment, and desires of the students. The development 

Figure 1. The structure of the context-aware ubiquitous learning design model based on case methods
and team-based projects.

Figure 1 shows the design structure of the model which combines the pedagogical
and technological aspects. A context-awareness learning environment can be built using
a web-based learning management system (LMS) using different approaches to include
many functions. This model allows students to access specialized learning resources,
content, and interactive activities at their convenience. It also supports information, content
management, and individual activities as well as the provision of instructions and feedback
in line with the situation, environment, and desires of the students. The development of an
authentic learning environment supported by personalized digital technology is an effort
to create context-awareness ubiquitous learning. This allows students to observe or classify
real-world objects in learning activities through digital guidance. The model also ensures
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the provision of seamless learning from place to place within a defined area. It is important
to note that the ten principles of context awareness were implemented in each step of the
case method and team-based project learning.

Case-based learning (CBL) is closely related to realistic problem scenarios relevant to
the material being studied and involves the active participation of students to integrate
several sources of information into context to solve cases based on previous experience and
knowledge. The application of this method is characterized by several components or steps
which include (1) determination of the case, (2) analysis of the case, (3) independent explo-
ration of information, data, and literature, (4) determination of the steps to solve the case,
(5) conclusion of the answers discussed together, (6) presentation, and (7) improvement.

The team-based project method is, however, characterized by several components
or steps which involve (1) formulation of the expected outcome, (2) understanding the
concept of the teaching materials, (3) skills training, (4) designing the project theme,
(5) making the project proposal, (6) execution of the project task, and (7) presentation
of the project report.

The next step based on the design is the development which involves translating the
design into a physical form such as a portal and an e-learning course. The portal creation
process includes (1) obtaining a server/web hosting, (2) changing the identity of the portal
such as the site name and description, (3) setting up the Moodle mobile app, (4) changing
the theme, (5) creating categories, and (6) creating and uploading user status. Meanwhile,
the course creation stages include (1) creating and changing course settings, (2) uploading
resources such as books, files, folders, IMS content packages, labels, pages, and URLs, and
(3) creating activities such as assignments, chat, choice, database, feedback, forum, glossary,
lesson, LTI/external tool, quiz, SCORM, survey, wiki, and workshop.

2.2.2. Product Validation
Validator

The product developed was validated by 5 lecturers teaching media courses and
5 experts in ‘learning media’ with the appropriate educational background and significant
experience in their fields such as doctors in educational technology. This expert validation
is important to improve and guarantee the feasibility of implementing the context-aware
ubiquitous learning model based on case methods and team-based projects in learning.

Trial Subject

In addition to the experts, the product was also tested on 162 students to determine its
usefulness and quality before being used in actual learning. The students were asked to fill
out the product assessment questionnaire after which their responses were analyzed, and
the findings were then used for revision before the final product was produced. This trial
process is expected to ensure better quality for the products developed.

Instrument

The instrument used to validate the learning material or design is a questionnaire
developed by Walker and Hess [36] while the online ‘learning media’ aspect was assessed
through the comprehensive standard or rubric questionnaire for online learning design
developed by Debattista [37]. The questionnaires used during the trial activities were
prepared and evaluated by the material or design and media experts by adjusting the
statements or questions to suit the students as the users of the product. The items used are
indicated in Tables 1 and 2.
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Table 1. Grid of material assessment instruments and learning design.

Aspect Indicator

Material

The suitability of the material with the competencies to be achieved
Concept truth

Material updates
Order of material presentation

The suitability of the given example

Learning

Learning objectives
Motivation
Summary

Clarity of learning indicators
Giving training

Suitability of images, and videos provided to clarify the material

Language

The suitability of language with students’ thinking level
Simple language

Accuracy of terms
Grammar and spelling accuracy

Ability to arouse students’ curiosity

Table 2. Grid of online ‘learning media’ assessment instruments.

Main Standards Specific Standards

Course opening

Behavior
Role

Accessibility
Integrity

Technical competences
Ownership

Instructional resources for teaching and learning

Openness
Provision

Entitlement
Application

Variety
Academic integrity

Interaction and community
Peer learning

Fostering
Management

Learner support

Academic
Instructional

Administrative
Technical

Technology design

Interface
Access

Centricity
Investment

Authentication
Management

Course closing
Conclusions
Archiving
Resolution
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Table 2. Cont.

Main Standards Specific Standards

Assessment of learning

Measurement
Grading

Management
Feedback

Instructional design cycle
Academic

Administrative
Technical

Data Analysis Technique

The data obtained after the learning model had been validated were classified into
2 parts—qualitative and quantitative. The qualitative data were in the form of criticism
and suggestions put forward by the experts to improve the learning model while the
quantitative data were the scores provided for each item of the instrument. Moreover,
descriptive statistical analysis techniques were applied to determine the value or quality
of the digital learning system developed. The scores obtained were added up, averaged,
and converted into scores using a 5-scale criterion-referenced test table adapted from
Sukardjo [38] as presented in Table 3.

Table 3. Scores converted on a five scale.

Value/Category Score

Formula Calculation

Very good X > Xi +1.80 Sbi X > 4.21

Good Xi+ 0.60 Sdi < X ≤ Xi + 1.80
Sdi

3.40 < X ≤ 4.21

Quite good Xi − 0.60 Sdi < X ≤ Xi + 0.60
Sdi

2.60 < X ≤ 3.40

Not good Xi − 1.80 Sdi < X ≤ Xi − 0.60
Sdi

1.79 < X ≤ 2.60

Bad X ≤ Xi − 1.80 Sdi X ≤ 1.79

Description: Ideal average (Xi) = 1/2 × (max score + minimum score); standard deviation ideal
(Sdi) = 1/6 × (max score–minimum score); maximum score = 5; minimum score = 1; Xi = 1/2 × (5 + 1) = 3;
Sdi = 1/6 × (5 − 1) = 0.67; X = actual score.

A minimum feasibility value of “Good” was obtained in this research based on the
assessments of the experts. It is important to note that the achievement of at least a “good”
score for the final (overall) assessment by the experts indicates the learning design model
developed is considered feasible to be applied in learning.

3. Results
3.1. Context-Aware Ubiquitous Learning Model Design Based on Case Methods and Team-Based
Projects for the ‘Learning Media’ Course

The components of the learning model design including the materials/topics, methods,
types of teaching materials, resources, and activities were organized in the form of scenarios
or a mapping program. The mapping program is a table containing the materials/topics,
sequence of learning steps/methods, types of teaching materials, resources, and activities
for one semester with a link connected to the complete material integrated into each
element [35]. The benefit of this mapping program includes ease and accuracy in connecting
learning elements to develop the course. Moreover, the creation of a course requires
preparing the learning materials in digital formats such as documents (doc, pdf, xls, txt),
presentations (ppt), images (jpg, gif, png), videos (mp4, mpg, wmv), sound (mp3, au,
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wav), and animation (swf, gif). It is important to reiterate that the methods used were
case methods and team-based projects. Therefore, the Moodle LMS feature consists of the
resources (books, files, folders, ims content packages, labels, pages, and URLs) and activities
(assignments, chat, choice, database, feedback, forums, glossary, lessons, lti/external
tools, quizzes, scorms, surveys, wikis, workshops). The last element is related to the
implementation of context-aware ubiquitous learning principles which include the personal,
task, device, social, spatio-temporal, environmental, user interface, infrastructure, strategic,
and historical contexts. These are, therefore, presented in the following Table 4.

Table 4. Mapping context-aware ubiquitous learning program based on case methods and team-based
projects for the ‘learning media’ course.

Topics Method Type of Teaching
Material

Moodle LMS Features Implementation of
Context-Aware

Ubiquitous LearningResource Activities

Position of ‘learning
media’ Case methods Document (pdf)

Page
File
URL

Forum
Assignments
Feedback

Personal context
Social context
Spatio-temporal context
Environmental context
Historical context

The basic concept of
‘learning media’ Case methods Presentation (ppt)

Page
File
URL

Forum
Assignments
Feedback

Personal context
Social context
Spatio-temporal context
Environmental context
Historical context

Classification of
‘learning media’ Team-based projects Videos (mp4)

Book
File
URL

Assignments
Chatting
Feedback

Task context
Device context
User interface
Infrastructure
Strategic context

Characteristics of
various types of
‘learning media’

Case methods Document (pdf) File
URL

Lesson
BigBlueButtonBN
(web
conference)
Messages

Personal context
Social context
Spatio-temporal context
Environmental context
Historical context

Learning media
management Case methods Presentation (ppt) Label

Page
Workshop
Assignments

Personal context
Social context
Spatio-temporal context
Environmental context
Historical context

Selection of ‘learning
media’ Case methods Videos (mp4)

Page
File
URL

Forum
Assignments
Feedback

Personal context
Social context
Spatio-temporal context
Environmental context
Historical context

Analysis of ‘learning
media’ needs Team-based projects Documents (doc, pdf)

Page
File
URL

Forum
Assignments
Feedback

Task context
Device context
User interface
Infrastructure
Strategic context

‘Learning media’
design and
production

Team-based projects Presentation (ppt)
Page
File
URL

Forum
Assignments
Feedback

Task context
Device context
User interface
Infrastructure
Strategic context
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Table 4. Cont.

Topics Method Type of Teaching
Material

Moodle LMS Features Implementation of
Context-Aware

Ubiquitous LearningResource Activities

Evaluation of
‘learning media’ Team-based projects Images (jpg, png)

Page
File
URL

Forum
Assignments
Feedback

Task context
Device context
User interface
Infrastructure
Strategic context

Use of ‘learning
media’ Case methods Videos (mp4)

Page
File
URL

Forum
Assignments
Feedback

Personal context
Social context
Spatio-temporal context
Environmental context
Historical context

Simple media
production practice Team-based projects Document (pdf)

Page
File
URL

Forum
Assignments
Feedback

Task context
Device context
User interface
Infrastructure
Strategic context

Digital ‘learning
media’ production
work practice

Team-based projects Presentation (ppt)
Page
File
URL

Forum
Assignments
Feedback

Task context
Device context
User interface
Infrastructure
Strategic context

3.2. The Final Product

The final product is an e-learning course developed based on context-aware ubiquitous
learning through the case and team-based project methods for ‘learning media’. It consists
of 15 segments/sections which are stated as follows:

(1) Introduction to courses
(2) Learning activities 1: The position of ‘learning media’
(3) Learning activities 2: Basic concepts of ‘learning media’
(4) Learning activities 3: Classification of ‘learning media’
(5) Learning activities 4: The characteristics of the types of ‘learning media’
(6) Learning activities 5: ‘Learning media’ management
(7) Learning activities 6: Selection of ‘learning media’
(8) Mid-semester exam
(9) Learning activities 7: Analysis of ‘learning media’ needs
(10) Learning activity 8: Design and production of ‘learning media’
(11) Learning activity 9: Evaluation of ‘learning media’
(12) Learning activities 10: Use of ‘learning media’
(13) Work practice 1: Production of simple ‘learning media’
(14) Work practice 2: Digital ‘learning media’ production
(15) Final exams

There are six activity segments designed through the case study method and these
include the learning activities 1, 2, 4, 5, 6, and 10. The topics are very relevant to the stu-
dents because they cover realistic problems associated with their environment, conditions,
situations, or a description of their future. The application of this method is facilitated
by interactive guidance/student worksheets (LKM-case method). Moreover, the steps
involved in line with the context-aware ubiquitous learning principles are stated as follows:

(1) Determine cases based on the environmental context by selecting issues associated
with using ‘learning media’ in schools close to the student environment

(2) Analyze cases with the principle of social context by identifying or perceiving cases
based on the closest social environment
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(3) Independently find information, data, and literature based on personal context by
using the device brought individually in line with their interests, motivations, knowl-
edge, and concerns

(4) Determine the steps to solve the cases through spatio-temporal context by applying
spatial-temporal reasoning to solve multi-step problems

(5) Discuss and conclude the answers together using the historical context by paying
attention to the social, political, cultural, economic, and environmental situations
affecting the events or trends observed at a certain time.

(6) Present the findings through the spatio-temporal, environmental, and historical contexts
(7) Improve on the findings based on the personal and social contexts

There are six activity segments designed to be implemented through the team-based
project method and these include learning activities 3, 7, 8, and 9, as well as work practices
1 and 2. The topics are very relevant to the students in ensuring they have the ability to
provide a hands-on experience (skills in developing ‘learning media’) collaboratively and
present learning that is not limited to mere knowledge (cognitive). This method is also
facilitated by interactive guides/student worksheets (LKM-team-based projects). The steps
in relation to the context-aware ubiquitous learning principles are as follows:

(1) Formulate the expected learning outcome based on the task context by having a set
of special conditions characterizing the situation related to the task. This assists in
adjusting the resource capabilities and directing efforts to better fit the situation in
order to reduce inefficiencies and avoid several potential errors.

(2) Understand the concept of the teaching materials based on personal context through
the provision of subject matter by considering the preferences, interests, motivations,
knowledge, and concerns of each individual.

(3) Develop skills based on the device and infrastructure contexts by providing different
alternative exercises based on the device owned by each individual

(4) Design the project theme based on the task context
(5) Produce the project proposal through the task, personal, device, and infrastructure contexts
(6) Execute the tasks of the projects based on the strategic context by ensuring accuracy

in the steps to achieve the stated goals
(7) Present the project report based on the spatio-temporal, environmental, and

historical contexts

The complete ‘learning media’ course can be accessed through the guest login feature
at the following address: https://u-learningclass.site/course/view.php?id=2 (accessed on
15 August 2022).

3.3. Product Validity

The next process was internal testing of the product to ensure it runs smoothly and this
was followed by the evaluation stage which includes (1) validation by five material/design
experts that are teaching media courses from five different universities and five media
experts that are doctors in the field of learning technology as well as (2) the application
of the product to 162 students from the state (Universitas Pendidikan Ganesha, Open
University) and private universities (IKIP PGRI Jember) in Indonesia.

The assessment by the material/design experts produced the results presented in the
following Table 5.

Table 5. Material expert validation results for the product developed.

Assessment Aspect Average Score Category

Material Aspect 4.32 Very good

Learning Aspect 4.23 Very good

Language Aspect 4.24 Very good

Average Overall Score 4.26 Very good

https://u-learningclass.site/course/view.php?id=2
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Table 5 shows that the average score for the overall assessment of the learning ma-
terial/content aspects was 4.26 which, according to the conversion table of quantitative
to qualitative data on a scale of 5, belongs to the “Very Good” category. This implies the
learning materials developed are feasible to be applied in learning activities.

The suggestions for revision and improvement made by the material/learning design
experts are as follows (1) it is necessary to add learning/introduction instructions to each
learning activity to assist students in self-study, (2), enrich the ‘learning media ‘material
based on digital/ICT technology to ensure it is updated, (3) the presentation of the material
should allow students to think critically by presenting factual problems related to the
non-optimal application of ‘learning media’ in schools, and (4) add more tutorials on using
different authoring tool applications to create digital ‘learning media’ in order to develop
the materials.

The assessment made by media experts on the product quality is also presented in the
following Table 6.

Table 6. Media expert validation results for the product developed.

Assessment Aspect Average Score Category

Opening 4.83 Very good

Learning resources 4.67 Very good

Interaction and
communication 4.67 Very good

Student/study support 4.70 Very good

Technology design 4.73 Very good

Closing/course closing 4.73 Very good

Evaluation 4.80 Very good

Learning cycle 4.60 Very good

Average Overall Score 4.72 Very good

Table 6 shows that the average score for the overall assessment of the ’learning media’
aspects is 4.72 which, according to the conversion table of quantitative to qualitative data
on a scale of 5, belongs to the “Very Good” category. This also indicates the ‘learning media’
developed is feasible to be applied in learning activities.

The comments and suggestions for revision/improvement by the ‘learning media’
experts include: (1) the variety of learning resources needs to be increased to accommodate
different student learning modalities, (2) a relevant and personal learning path is demanded
to increase student interest in learning, (3) game elements such as progress bars, badges,
points, and others should be considered to elevate student motivation in learning, and
(4) feedback features are required to improve performance which can further assist the
students to rethink.

The assessment results obtained from the trial activities conducted on 162 students are
presented in the following Table 7.

Table 7 shows that the average score for the overall assessment of the online learning
module aspects in the ‘learning media’ course is 4.37 which, according to the conversion
table of quantitative to qualitative data on a scale of 5, belongs to the “Very Good” category.
This further indicates the product developed is feasible to be applied in learning activities.

The comments from students generally indicate that (1) learning becomes more flexible
because the course can be accessed anytime and anywhere, (2) assignments are clearly
described and this is very helpful in ensuring they are completed, (3) assignments are given
in groups, thereby, allowing the students to exchange experiences and complement each
other, (4) the existence of group projects allows students to apply the theory and knowledge
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gained, and (5) the course is easier to use and highly accessible, thereby, making learning
more efficient.

Table 7. Students’ assessment of the product through trials.

Assessment Aspect Average Score Category

Material Aspect 4.35 Very good

Learning Aspect 4.44 Very good

Language Aspect 4.38 Very good

Opening 4.40 Very good

Learning resources 4.39 Very good

Interaction and
communication 4.38 Very good

Student support 4.32 Very good

Technology design 4.29 Very good

Closing/course closing 4.36 Very good

Evaluation 4.38 Very good

Learning cycle 4.34 Very good

Average Overall Score 4.37 Very good

The comparison of the average overall scores recorded from experts’ validations and
student trials is presented in the following Figure 2.
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Figure 2. Comparison of results from product validation and trial.

Figure 2 shows that the average overall assessment score for the learning mate-
rial/content aspect by five material experts is 4.26, the media aspect by five media experts
is 4.72, and the average assessment score of 162 students in the product trial is 4.37. These
figures, according to the table used in converting quantitative to qualitative data on a scale
of 5, are in the “Very Good” category and this means the material and media aspects of the
product developed are feasible to be applied in learning activities.

The suggestions, input, and comments from experts and students led to some im-
provements which include (1) the provision of a brief introduction to deliver the learning
scenarios which include the learning objectives, resources, and the activities to be com-
pleted in each activity, (2) the addition of learning resources, both by design and utilization,
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(3) the addition of problems regarding ‘learning media’ sourced from research results,
especially in the presentation of case study methods, (4) the presence of video tutorials on
the use of digital ‘learning media’ development applications, (5) the inclusion of lesson
features in several segments to accommodate students with different learning speeds,
(6) the addition of gamification features by installing gamification plugins on LMS such as
Progress Bars, Badges, and Experience Points (XP).

4. Discussion

The process of developing a context-aware ubiquitous learning model design using
the case method and team-based projects for the ‘learning media’ course was completed
through the stages of model development and product validation. The model can run
smoothly, quickly, and more orderly because it was established on a pre-made plan while
the readiness of the required materials was obtained from the analysis conducted.

The validity assessment by material and media experts as well as the trials con-
ducted on the students showed that the product is in a very good category. This indicates
the design of the context-aware ubiquitous learning model using the case method and
team-based projects for the ‘learning media’ course met the eligibility criteria for appli-
cation in wider learning. It is feasible because the model combines varied and student-
centered approaches.

The context awareness approach was implemented by providing field assignments to
the students through an interactive guidance mechanism which was conducted digitally
based on their location, time, and activities. This is necessary to assist the students in
recognizing and distinguishing learning objects in the real world. The interactive guides
also aid the collection and organization of the things observed and learned in the real
world through the personal context. Moreover, the students’ independent exploration
of different learning resources, available in an unlimited environment and with social
interactions conducted with different parties having direct or indirect relevance to the
knowledge learned, indicate the application of the strategic, task, social, and environmental
contexts. The learning goal was also achieved through the LMS features which are applied
as assignments, chats, and feedback to represent the device context. The previous study
by Wu, P.-H., Hwang, G.-J., and Tsai [39] showed that context-aware ubiquitous learning
can significantly improve learning achievement on several cognitive processes in Bloom’s
taxonomy such as “analyzing” and “evaluating”. It also indicated that the inclusion of an
interactive guided approach in the model benefited students by improving their higher-
order thinking competencies.

Activities in other learning segments are designed to support the historical context
principle as indicated by the history or past experience of students. The use of the lesson
feature also allows lecturers to deliver content and/or practicum activities in an interesting,
flexible, and adaptive way, thereby, adjusting to the student achievement or learning
outcomes. The lecturers create a series of pages of linear content or learning activities to
offer the students different paths or options to ensure the students understand the concepts
being taught through the provision of different true-false statements/questions. The choice
of answers determines the next activity such that those with correct answers are allowed to
proceed to the next activity while those with incorrect answers are returned to the previous
page/enrichment material or path/discussion page. This enables the students to learn at
their own pace in order to ensure optimal achievement of the learning outcomes [40].

Another method is for the lecturers to grade assignments and provide direct feedback
to the students through the LMS. This feedback can either be a positive or negative rein-
forcement and this is related to the personal and device contexts. This is in line with the
findings of previous studies that the existence of different assessment methods and access
to grades usually spur students to continue studying hard to excel in class [41,42].

The context awareness approach facilitates students to access specific learning re-
sources, content, and interactive activities based on their preferences and time. The concept
supports information, content management, and individual activities while instructions
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and feedback are provided based on the location, time, and activities. It also provides an
authentic learning environment through case method and team-based projects through the
support of digital technology and personalized activities. This allows students to observe
real-world events and objects during the learning process through digital guidance [20].
Moreover, a context-awareness learning environment allows seamless learning from place
to place within a defined area [14].

The other pedagogical elements such as the depth of the material, novelty, flow of
the material presented, and linguistic aspect have also been fulfilled in the model design.
This is due to the fact that it covers the course opening, instructional resources for teaching
and learning, interaction and community, learner support, technology design, course
closing, assessment of learning, and instructional design cycle. The other factors such as
the provision of richer content or teaching materials, strategies, and a learning environment
close to the student also have the ability to improve learning performance [43].

The application of the case-based method is a complex learning strategy closely related
to realistic problem scenarios which are relevant to the material being studied. It allows
the students to actively participate in integrating several sources of information into the
context in an effort to solve cases based on their previous experience and knowledge [44].
This method is characterized by several components or steps which include (1) setting the
case, (2) analyzing the case, (3) finding information, data, and literature independently,
(4) determining the completion steps for the case, (5) discussing and concluding answers
together, (6) presenting the findings, and (7) improving. This shows that the students do
not only act as recipients of lessons explained verbally by the lecturers but also play a
role in finding the core of the subject matter. The case-based learning method emphasizes
student activities maximally as learning subjects by searching, finding, connecting, and
applying concepts representatively in a low-risk environment [45].

There are several benefits for the students that complete this case-based learning
process. It offers the opportunity to consider problems similar to those to be faced in the
real world and to make connections between existing problems and the knowledge of the
students [46]. The method also develops the “teamwork, critical thinking, and cultural
awareness” skills of the students [47]. Moreover, all the activities conducted are directed
toward finding answers to a particular concept and this allows the students to foster
self-confidence and develop intellectual abilities as part of the mental process [48]. This
simply means that case-based learning is effective for the development of problem-solving
skills [49,50].

The team-based project method was applied to several other learning segments and
has the ability to place the students in a role with greater autonomy, involvement, and
responsibility for their learning activities [51]. The steps involved in this method include
(1) formulating the expected learning outcome, (2) understanding the concept of the teach-
ing materials, (3) skills training, (4) designing the project theme, (5) making the project
proposal, (6) executing the tasks of projects, and (7) presenting the project report. It is
important to note that all the project learning stages contribute to the improvement of
critical thinking skills starting from the selection of the project that suits the wishes and
needs of students. This is followed by the planning stage which begins with the students’
prior knowledge as well as the setting and formulating of questions which enables the
students to broaden their perceptions and thoughts on the activities built into project-based
learning strategies. It also allows them to practice the skills of recognizing assumptions and
evaluating arguments through class discussions. The next stages are project implementa-
tion, data collection and analysis followed by the evaluation phase and presentation of the
project reports. These stages allow the students to connect their knowledge with real-life
experience and also stimulate serious thinking when acquiring new knowledge [52].

The use of LMS features in the form of messages, chat, and forums is intended to create
interaction between the lecturers and students as well as between the students during the
project completion stage. This computer-mediated online social interaction is important in
education due to some of its benefits such as flexibility and efficiency in terms of cost and
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time. The findings of Araújo et al. [53] showed that social interaction and collaborative work
in an ubiquitous learning environment can improve student performance. This implies
interactive features enhance collaborative learning interactions as well as the teaching and
learning process.

The design of the context-aware ubiquitous learning model using the case method
and team-based projects for the ‘learning media’ course was based on the environment,
preferences, and learning modalities of students. This is important because an effective
learning environment is expected to consider the individual differences of the students
because they learn in different ways and speeds according to their needs, interests, desires,
and environment [54]. The model designed in this research provides an implementable, in-
depth, and integrated learning architecture with three important components which include
(1) collaborative learning, (2) learning activities or contents, and (3) learning services. The
context-aware ubiquitous learning is characterized by the provision of an intuitive method
of identifying the right collaborative learning, appropriate learning content, and adequate
learning services at the right place and time [55].

5. Conclusions

The analysis and discussion showed that (1) the procedure to develop a context-aware
ubiquitous learning model design using case methods and team-based projects in ‘learning
media’ courses involves two stages of model development, and validation and (2) the
design is feasible to be applied in learning.

6. Recommendations

The findings and discussion were used to formulate the following recommendations:

• This research product needs to be implemented among groups of university students
taking ‘learning media’ courses.

• The lecturers should provide directions for students using this learning model for the
first time even though it is designed for independent learning.

• The model design can be disseminated through different activities such as academic
seminars organized by universities, training activities for the development of ‘learning
media’, collaboration with learning centers, educational and training institutions, and
other forums. It is designed and developed for several people interested in studying
‘learning media’.

• The efforts to develop context-aware ubiquitous learning need to be implemented by
the optimization of more varied presentation methods.

• It is necessary to pursue further research activities to identify the effectiveness of
using this product through both classroom action research methods and experimental
research in a wider target group.

7. Limitations

The development of this context-aware ubiquitous learning model design based
on case methods and team-based projects for ‘learning media’ courses is limited in the
following aspects:

• It needs to be applied using a computer or mobile device.
• It requires adequate internet access.
• It is limited to ‘learning media’ materials.
• No effectiveness test was conducted.
• The evaluation conducted did not consider the long-term impact.



Educ. Sci. 2022, 12, 802 16 of 18

Author Contributions: Conceptualization, I.K.S.; Data curation, K.S.; Formal analysis, K.S.; Inves-
tigation, K.S.; Methodology, I.K.S.; Project administration, I.K.S.; Resources, E.T.; Software, E.T.;
Supervision, K.S.; Validation, E.T.; Visualization, E.T.; Writing—original draft, I.K.S.; Writing—review
and editing, I.K.S. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Directorate of Research, Technology and Community
Service, Directorate General of Higher Education, Research, and Technology, Ministry of Education,
Culture, Research and Technology of the Republic of Indonesia in accordance with the Contract for the
Implementation of the National Competitive Research Program Number: 135/E5.PG.02.00.PT/2022.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Indira, E.W.M.; Hermanto, A.; Pramono, S.E. Improvement of Teacher Competence in the Industrial Revolution Era 4.0. In

Proceedings of the International Conference on Science and Education and Technology (ISET), Semarang, Indonesia, 29 June 2020;
Volume 443, pp. 350–352. [CrossRef]

2. Astuti, M.; Arifin, Z.; Mutohhari, F.; Nurtanto, M. Competency of Digital Technology: The Maturity Levels of Teachers and
Students in Vocational Education in Indonesia. J. Educ. Technol. 2021, 5, 254–262. [CrossRef]

3. Zein, S. Pre-service education for primary school English teachers in Indonesia: Policy implications. Asia Pac. J. Educ. 2014,
36, 119–134. [CrossRef]

4. Sudarma, I.K.; Prabawa, D.G.A.P.; Suartama, I.K. The Application of Information Processing Theory to Design Digital Content in
Learning Message Design Course. Int. J. Inf. Educ. Technol. 2022, 12, 1043–1049. [CrossRef]

5. Lemay, D.J.; Bazelais, P.; Doleck, T. Transition to online learning during the COVID-19 pandemic. Comput. Hum. Behav. Rep. 2021,
4, 100130. [CrossRef] [PubMed]

6. Irfan, M.; Kusumaningrum, B.; Yulia, Y.; Widodo, S.A. Challenges During The Pandemic: Use of E-learning in Mathematics
Learning in Higher Education. Infin. J. 2020, 9, 147–158. [CrossRef]

7. Yusnilita, N. The Impact of Online Learning: Student’s Views. Eternal. Engl. Teach. J. 2020, 11, 57–61. [CrossRef]
8. Dhawan, S. Online Learning: A Panacea in the Time of COVID-19 Crisis. J. Educ. Technol. Syst. 2020, 49, 5–22. [CrossRef]
9. Adnan, M.; Anwar, K. Online learning amid the COVID-19 pandemic: Students perspectives. J. Pedagog. Sociol. Psychol. 2020,

2, 45–51. [CrossRef]
10. Deák, C.; Kumar, B.; Szabó, I.; Nagy, G.; Szentesi, S. Evolution of New Approaches in Pedagogy and STEM with Inquiry-Based

Learning and Post-Pandemic Scenarios. Educ. Sci. 2021, 11, 319. [CrossRef]
11. Mhlanga, D.; Moloi, T. COVID-19 and the Digital Transformation of Education: What Are We Learning on 4IR in South Africa?

Educ. Sci. 2020, 10, 180. [CrossRef]
12. Vallejo-Correa, P.; Monsalve-Pulido, J.; Tabares-Betancur, M. A systematic mapping review of context-aware analysis and its

approach to mobile learning and ubiquitous learning processes. Comput. Sci. Rev. 2020, 39, 100335. [CrossRef]
13. Subiyakto, A.; Hidayah, N.A.; Gusti, G.; Hikami, M.A. Readiness and Success of Ubiquitous Learning in Indonesia: Perspectives

from the Implementation of a Pilot Project. Information 2019, 10, 79. [CrossRef]
14. Hwang, G.-J.; Tsai, C.-C.; Yang, S.J.H. Criteria, Strategies and Research Issues of Context-Aware Ubiquitous Learning. Educ.

Technol. Soc. 2008, 11, 81–91.
15. Cheng, Z.; Sun, S.; Kansen, M.; Huang, T.; He, A. A Personalized Ubiquitous Education Support Environment by Compar-

ing Learning Instructional. In Proceedings of the 19th International Conference on Advanced Information Networking and
Applications (AINA’05) Volume 1 (AINA Papers), Taipei, Taiwan, 25–30 March 2005; Volume 2, pp. 567–573. [CrossRef]

16. Haruo, N.; Koyoharu, P.H.; Yasufumi, K.; Shiho, M. Designing Ubiquitous and Universal Learning Situations: Integrating
Textbooks and Mobile Devices. In Proceedings of the 19th Annual Conference of Distance Teaching and Learning, Madison, WI,
USA, 13–15 August 2003; pp. 93–100.

17. Chang, C.Y.; Sheu, J.P. Design and implementation of ad hoc classroom and eSchoolbag systems for ubiquitous learning. In
Proceedings of the IEEE International Workshop on Wireless and Mobile Technologies in Education, WMTE 2002, Vaxjo, Sweden,
30 August 2002; pp. 8–14. [CrossRef]

18. Virtanen, M.A.; Haavisto, E.; Liikanen, E.; Kääriäinen, M. Ubiquitous learning environments in higher education: A scoping
literature review. Educ. Inf. Technol. 2017, 23, 985–998. [CrossRef]

19. Glahn, C.; Gruber, M.R. Designing for Context-Aware and Contextualized Learning., In Emerging Technologies and Pedagogies
in the Curriculum. Bridging Human and Machine: Future Education with Intelligence; Yu, S., Ally, M., Tsinakos, A., Eds.;
Springer: Singapore, 2020. [CrossRef]

20. Hwang, G.-J.; Chu, H.-C.; Shih, J.-L.; Huang, S.-H.; Tsai, C.-C. A Decision-Tree-Oriented Guidance Mechanism for Conducting
Nature Science Observation Activities in a Context-Aware Ubiquitous Learning Environment. J. Educ. Technol. Soc. 2010,
13, 53–64. [CrossRef]

http://doi.org/10.2991/assehr.k.200620.068
http://doi.org/10.23887/jet.v5i3.35108
http://doi.org/10.1080/02188791.2014.961899
http://doi.org/10.18178/ijiet.2022.12.10.1718
http://doi.org/10.1016/j.chbr.2021.100130
http://www.ncbi.nlm.nih.gov/pubmed/34568640
http://doi.org/10.22460/infinity.v9i2.p147-158
http://doi.org/10.26877/eternal.v11i1.6069
http://doi.org/10.1177/0047239520934018
http://doi.org/10.33902/JPSP.2020261309
http://doi.org/10.3390/educsci11070319
http://doi.org/10.3390/educsci10070180
http://doi.org/10.1016/j.cosrev.2020.100335
http://doi.org/10.3390/info10020079
http://doi.org/10.1109/AINA.2005.46
http://doi.org/10.1109/WMTE.2002.1039215
http://doi.org/10.1007/s10639-017-9646-6
http://doi.org/10.1007/978-981-15-0618-5_2
http://doi.org/10.2307/jeductechsoci.13.2.53


Educ. Sci. 2022, 12, 802 17 of 18

21. Goh, T.T. Multiplatform E-Learning Systems and Technologies: Mobile Devices for Ubiquitous ICT-Based Education; IGI Global: Hershey,
PA, USA, 2010. [CrossRef]

22. Thongkoo, K.; Panjaburee, P.; Daungcharone, K. A development of ubiquitous learning support system based on an enhanced
inquiry-based learning approach. Int. J. Mob. Learn. Organ. 2019, 13, 129. [CrossRef]

23. Zhao, W.; He, L.; Deng, W.; Zhu, J.; Su, A.; Zhang, Y. The effectiveness of the combined problem-based learning (PBL) and
case-based learning (CBL) teaching method in the clinical practical teaching of thyroid disease. BMC Med. Educ. 2020, 20, 381.
[CrossRef] [PubMed]

24. Park, J. Pre-Service Teachers’ Project-Based Instruction with Mathematics Problem-Solving. Educ. Sci. 2022, 12, 526. [CrossRef]
25. Ali, M.; Han, S.C.; Bilal, H.S.M.; Lee, S.; Kang, M.J.Y.; Kang, B.H.; Razzaq, M.A.; Amin, M.B. iCBLS: An interactive case-based

learning system for medical education. Int. J. Med. Inform. 2018, 109, 55–69. [CrossRef]
26. Mayer, R.E. The Promise of Educational Psychology Volume II: Teaching for Meaningful Learning; Pearson Education Inc: Upper Saddle

River, NJ, USA, 2002.
27. Soboleva, E.V.; Karavaev, N.L. Characteristics of the project-based teamwork in the case of developing a smart application in a

digital educational environment. Eur. J. Contemp. Educ. 2020, 9, 417–433. [CrossRef]
28. Lam, S. Project-Based Learning. In Encyclopedia of the Sciences of Learning; Springer: Boston, MA, USA, 2012; pp. 2707–2709.

[CrossRef]
29. Lee, J.; Lim, C.; Kim, H. Development of an instructional design model for flipped learning in higher education. Educ. Technol.

Res. Dev. 2016, 65, 427–453. [CrossRef]
30. Suartama, I.K.; Setyosari, P.; Sulthoni, S.; Ulfa, S. Development of an Instructional Design Model for Mobile Blended Learning in

Higher Education. Int. J. Emerg. Technol. Learn. (iJET) 2019, 14, 4–22. [CrossRef]
31. Richey, R.C.; Klein, J.D. Design and Development Research; Lawrence Erlbaum: Mahwah, NJ, USA, 2007.
32. Richey, R.C. Validating instruction design and development models. In Innovations in Instructional Technology: Essays in Honor of

M. David Merrill; Routledge: New York, NY, USA, 2005; pp. 171–185.
33. Hsu, C.-K.; Hwang, G.-J. A context-aware ubiquitous learning approach for providing instant learning support in personal

computer assembly activities. Interact. Learn Environ. 2012, 22, 687–703. [CrossRef]
34. Jalinus, N.; Nabawi, R.A.; Mardin, A. The Seven Steps of Project Based Learning Model to Enhance Productive Competences of

Vocational Students. In Proceedings of the International Conference on Technology and Vocational Teachers (ICTVT), Yogyakarta,
Indonesia, 28 September 2017; Volume 102, pp. 251–256. [CrossRef]

35. Suartama, I.K.; Setyosari, P.; Sulthoni, S.; Ulfa, S. Development of Ubiquitous Learning Environment Based on Moodle Learning
Management System. Int. J. Interact. Mob. Technol. (iJIM) 2020, 14, 182–204. [CrossRef]

36. Walker, D.F.; Hess, R.D. Instructional Software: Principles and Perspectives for Design and Use; Wadsworth Publishing Company:
Belmont, OH, USA, 1984.

37. Debattista, M. A comprehensive rubric for instructional design in e-learning. Int. J. Inf. Learn. Technol. 2018, 35, 93–104. [CrossRef]
38. Sukardjo, S. Evaluasi Pembelajaran. Buku Pegangan Kuliah; PPs Universitas Negeri Yogyakarta: Yogyakarta, Indonesia, 2010.
39. Wu, P.-H.; Hwang, G.-J.; Tsai, W.-H. An expert system-based context-aware ubiquitous learning approach for conducting science

learning activities. Educ. Technol. Soc. 2013, 16, 217–230.
40. Munawaroh, N. The Influence of Teaching Methods and Learning Environment to the Student’s Learning Achievement of Craft

and Entrepreneurship Subjects at Vocational High School. Int. J. Environ. Sci. Educ. 2017, 12, 665–678.
41. Bonnel, W. Improving feedback to students in online courses. Nurs. Educ. Perspect. 2008, 29, 290–294.
42. Divayana, D.G.H.; Sudirtha, I.G.; Suartama, I.K. Digital Test Instruments Based on Wondershare-Superitem for Supporting

Distance Learning Implementation of Assessment Course. Int. J. Instr. 2021, 14, 945–964. [CrossRef]
43. Hao, S.; Dennen, V.P.; Mei, L. Influential factors for mobile learning acceptance among Chinese users. Educ. Technol. Res. Dev.

2016, 65, 101–123. [CrossRef]
44. Sanjaya, D.B.; Suartama, I.K.; Suastika, I.N.; Sukadi, S. The Effect of the Conflict Resolution Learning Model and Portfolio

Assessment on the Students’ Learning Outcomes of Civic Education. Int. J. Instr. 2022, 15, 473–488. [CrossRef]
45. Ertmer, P.A.; Koehler, A.A. Online case-based discussions: Examining coverage of the afforded problem space. Educ. Technol. Res.

Dev. 2014, 62, 617–636. [CrossRef]
46. Koehler, A.A.; Cheng, Z.; Fiock, H.; Janakiraman, S.; Wang, H. Asynchronous Online Discussions During Case-Based Learning: A

Problem-Solving Process. Online Learn. J. 2020, 24, 64–92. [CrossRef]
47. Yadav, A.; Bozic, C.; Gretter, S.; Nauman, E. Benefits and challenges of implementing case-based instruction: A student perspective.

Int. J. Eng. Educ. 2015, 31, 1554–1563.
48. Bada, S.O.; Olusegun, S. Constructivism Learning Theory: A Paradigm for Teaching and Learning. J. Res. Method Educ. 2015,

5, 66–70.
49. Tawfik, A.A.; Kolodner, J.L.; Tawfik, A.A.; Illinois, N.; Kolodner, J.L.; Concord, T. Systematizing Scaffolding for Problem-Based

Learning: A View from Case-Based Reasoning. Interdiscip. J. Probl. Learn. 2016, 10, 5–6. [CrossRef]
50. Koehler, A.A.; Ertmer, P.A.; Newby, T.J. Developing Preservice Teachers’ Instructional Design Skills Through Case-Based

Instruction: Examining the Impact of Discussion Format. J. Teach. Educ. 2018, 70, 319–334. [CrossRef]
51. Guo, P.; Saab, N.; Post, L.S.; Admiraal, W. A review of project-based learning in higher education: Student outcomes and measures.

Int. J. Educ. Res. 2020, 102, 101586. [CrossRef]

http://doi.org/10.4018/978-1-60566-703-4
http://doi.org/10.1504/IJMLO.2019.098179
http://doi.org/10.1186/s12909-020-02306-y
http://www.ncbi.nlm.nih.gov/pubmed/33092583
http://doi.org/10.3390/educsci12080526
http://doi.org/10.1016/j.ijmedinf.2017.11.004
http://doi.org/10.13187/ejced.2020.2.417
http://doi.org/10.1007/978-1-4419-1428-6_1095
http://doi.org/10.1007/s11423-016-9502-1
http://doi.org/10.3991/ijet.v14i16.10633
http://doi.org/10.1080/10494820.2012.745425
http://doi.org/10.2991/ictvt-17.2017.43
http://doi.org/10.3991/ijim.v14i14.11775
http://doi.org/10.1108/IJILT-09-2017-0092
http://doi.org/10.29333/iji.2021.14454a
http://doi.org/10.1007/s11423-016-9465-2
http://doi.org/10.29333/iji.2022.15127a
http://doi.org/10.1007/s11423-014-9350-9
http://doi.org/10.24059/olj.v24i4.2332
http://doi.org/10.7771/1541-5015.1608
http://doi.org/10.1177/0022487118755701
http://doi.org/10.1016/j.ijer.2020.101586


Educ. Sci. 2022, 12, 802 18 of 18

52. Issa, H.B.; Khataibeh, A. The Effect of Using Project Based Learning on Improving the Critical Thinking among Upper Basic
Students from Teachers’ Perspectives. Pegem. Egit. Ve. Ogr. Derg. 2021, 11, 52–57. [CrossRef]

53. Araújo, R.D.; Brant-Ribeiro, T.; Mendonça, I.E.S.; Mendes, M.M.; Dorça, F.A.; Cattelan, R.G. Social and collaborative interactions
for educational content enrichment in ULEs. Educ. Technol. Soc. 2017, 20, 133–144.

54. Suartama, I.K.; Setyosari, P.; Sulthoni, S.; Ulfa, S.; Yunus, M.; Sugiani, K.A. Ubiquitous Learning vs. Electronic Learning: A
Comparative Study on Learning Activeness and Learning Achievement of Students with Different Self-Regulated Learning. Int. J.
Emerg. Technol. Learn. (iJET) 2021, 16, 36–56. [CrossRef]

55. Yang, S.J.H. Context aware ubiquitous learning environments for peer-to-peer collaborative learning. Educ. Technol. Soc. 2006,
9, 188–201. [CrossRef]

http://doi.org/10.14527/pegegog.2021.06
http://doi.org/10.3991/ijet.v16i03.14953
http://doi.org/10.1186/1477-7517-7-24

	Introduction 
	Materials and Methods 
	Research Design 
	Procedure 
	Model Development 
	Product Validation 


	Results 
	Context-Aware Ubiquitous Learning Model Design Based on Case Methods and Team-Based Projects for the ‘Learning Media’ Course 
	The Final Product 
	Product Validity 

	Discussion 
	Conclusions 
	Recommendations 
	Limitations 
	References

