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Abstract—The results of literature review show that Problem Based Learning
(PBL) and Hybrid Learning models have been proven to increase students’ higher
order thinking skills (HOTS), but also still have weaknesses that need to be refined. To complete the weaknesses in the implementation of the PBL Model and
the Hybrid Learning Model, it is necessary to develop an Innovative Learning
Model that can increase students' HOTS. The BWML (Blended Web Mobile
Learning) Model is a learning model that integrates the Hybrid Learning model
with PBL model, which is supported by the use of MoLearn application in each
learning activity. The development of the Blended Web Mobile Learning model
is supported by the latest learning theories and the empirical foundation of the
latest research. The BWML model has five phases, namely: (1) Orientation based
on IoTs and Big Data, (2) Investigation, (3) Analyzing, (4) Presenting, and (5)
Evaluating, which each phase is carried out and supported by using the MoLearn
application. The emphasis on BWML model implementation use percentage of
70% (on the job experience), 20% (mentoring and coaching), and 10% (classroom, course, and reading).
Keywords—Higher order thinking skills, BWML, MoLearn

1

Introduction

The 21st Century learning and in the era of industrial revolution 4.0 requires human
resources with competency standards for graduate students who are directed at higher
order thinking skills (HOTS) and innovative learning, including: critical thinking skills,
problem solving skills, literacy, collaboration, decision making, think creatively, be responsible, and be able to learn independently [1-3]. Based on these competencies, education in Indonesia has a significant role in striving for the quality of the process and
learning outcomes in accordance with the demands of the 2013 Curriculum and KKNI,
including HOTS-based student learning processes and outcomes through effective and
efficient learning.
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In connection with improving the quality of students’ learning process and outcomes
according to the demands of the 2013 Curriculum and KKNI in the era of the industrial
revolution 4.0 above, there are important problems faced by the Indonesian education
world today, namely how to strive the HOTS improvement [4-7]. One of them is on
high-level thinking skills through innovative learning that integrates web and mobile
learning into effective and efficient learning.
HOTS is a student learning achievement that involves the high hierarchy cognitive
level thinking activities of Bloom's thinking taxonomy. Hierarchically from Bloom's
taxonomy, HOTS indicators include analyzing, evaluating, and creating [8]. HOTS is
very important because it provides students competency to compete and excel in the era
of the industrial revolution 4.0. Therefore, the urgency of HOTS must really be
strengthened through innovative learning models in Indonesia. Reinforced by research
results [4,6,7] which show that the learning process still use teacher center and more
emphasis on the process of knowledge transfer so that it has not been able to make
students capable in constructing knowledge. The low HOTS of students is thought to
be related to the used learning process. The learning model used, namely the conventional learning model is less able to facilitate the development of students’ HOTS-based
learning outcomes, so it can be suspected as a cause of the low learning achievement
[2-8]. Therefore, to improve the quality of students’ learning outcomes in Indonesia in
accordance with the demands of the 2013 Curriculum and KKNI in the era of the industrial revolution 4.0 and in order to facilitate the HOTS-based learning process and
results of students through effective and efficient learning, alternative solutions need to
be sought. As an alternative solution to these problems, among others, is by developing
innovative learning models that can improve students' HOTS.
This paradigm shift in learning certainly has an impact on the demands of changing
the educators’ ability. Educators are not enough to just hone their abilities in material /
scientific fields, but also on the methods and media that will be used, especially methods and media that use information technology. This is based on the fact that students
today are students in the Generation Z era [9]. Adjusting to the characteristics of Generation Z, learning cannot be done conventionally. Educators cannot turn a blind eye to
Generation Z's need for learning models that adapt to their characteristics. Learning is
centered on educators, learning media are only face-to-face, paper assignments are collected, working on assignments must be at home or on campus, educators can only be
met through face-to-face, it is not appropriate for current students anymore. Educators
must begin to think of a learning model that can align themselves with the needs of
students, who always follow the rapid development of the current gadget. However,
this does not mean leaving the conventional method, namely face to face, because a
touch of humanity is still needed. This concept is often referred to as Hybrid Learning.
The results of the literature review about PBL Model [10-31] and Hybrid Learning
Model [32] have been proven to increase students' HOTS, but also still have weaknesses
that need to be refined. To complement the weaknesses in the implementation of the
PBL Model and the Hybrid Learning Model [28-32], it is necessary to develop an Innovative Learning Model that can increase students' HOTS. This is because the facts
above have become a serious problem in the world of education in Indonesia. As an
alternative solution that can be taken to answer the above problems by developing an
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innovative learning model that can increase students’ HOTS to prepare them to excel
in competing in the 21st Century and the industrial revolution era 4.0, the developed
innovative learning model is the Blended Web Mobile Learning (BWML) model that
is feasible to improve students' HOTS.

2

Literature Review

2.1

The learning model characteristics

The learning model is a frame of mind that guides someone to design and implement
learning to help students to gain information, ideas, skills, values, ways of thinking, and
the meaning of their expressions [33-34]. According to Arends [35] at least four specific
characteristics of the learning model that can be used to achieve the learning objectives
are (1) the logical theoretical rationale of the design, (2) the learning objectives of the
developed model, (3) the teaching behavior that is needed for the learning to be done,
and (4) the needed learning environment to achieve the learning objectives.
2.2

PBL model

The PBL model is a problem-based teaching that describes views on education in
which schools are seen as a mirror of the community and the class becomes a laboratory
for the investigation of daily life problems [35-36]. The PBL model also has five syntaxes, namely directing students to the problems, organizing students to learn, helping
independent and group investigations, developing and presenting artifacts and exhibits,
then analyzing and evaluating problem solving processes [35]. The characteristics of
the PBL Model are designed to help students improving their investigation and problem-solving skills, social behavior and skills according to adult roles, and independent
learning skills [10,35].
The PBL model starts with real life which is complex [20], unstructured, and involves interdisciplinary content [21], involved in collaborative teaching to manage an
increasingly diverse student population [15,18]. PBL is an important practice that provides a suitable learning environment for students [12,17,19,23]. The PBL model also
regulates student-centered learning environments that are not seen as empty vessels, but
are able to bring their own frameworks and different learning [13,14,30].
PBL model can improve independent learning skills and provide a more realistic
picture of higher academic challenges, more confidence, can improve problem solving
skills, critical thinking skills, and increase communication and literacy skills [1-27].
However, the PBL Model is still weak in terms of the orientation component of the
investigation, alternative solutions, having difficulty in formulating problems and developing hypotheses, lack of giving initiation and time management, lack of student
discipline, and need more challenging authentic problems [28-31]. Therefore, PBL still
needs improvement and refinement in increasing students’ HOTS in facing the era of
the industrial revolution 4.0.
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2.3

Hybrid learning model

The Hybrid Learning Model is a learning to provide the learning model contents in
a variety media (including, but not limited to traditional, web-based, computer-based
and video) to follow the current learning needs [32,37]. The application of Hybrid
Learning can improve students’ HOTS learning outcomes, but still needs improvement
by integrating applications that can prepare high school students to compete in the industrial revolution era 4.0 that is marked by the Internet of Things (IoTs) and Big Data.
Therefore, there is still a need for improvement and refinement of the Hybrid Learning
model in increasing the students’ HOTS in welcoming the era of the industrial revolution 4.0.
2.4

MoLearn application

The MoLearn application is an application for Hybrid Learning that has been developed in Business and Informatics Institute of Stikom Surabaya (Dynamics University,
Surabaya, Indonesia) with the aim of increasing students' HOTS. MoLearn application
is free access for another people in the world. The mobile-based learning application is
called as 'MoLearn' for both web version and android version. The produced learning
applications 'MoLearn' can be grouped into two, namely (1) the web version and (2) the
android version. This MoLearn application is a hybrid learning application, it can be
used for face-to-face learning (with teachers) and for independent learning without
teachers. In the 'MoLearn' web version and android version, the initial appearance when
we enter will look like Figure 1.

a) Web Version

b) Android Version
Fig. 1. Initial Display of 'MoLearn'

(Source: https://www.molearn.net/)
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The MoLearn application provides learning tools that utilize the Internet of Things
(IoTs). By using the concept of Hybrid Learning, learning is not only carried out in the
classroom, but also carried out in cyberspace so that students can learn anywhere, anytime, with anyone, through any media. In the MoLearn application, the teacher functions as a facilitator, guide, and consultant so that students are required to learn actively.
To produce a learning process that can help students, teachers act as facilitators and be
able to make students active to learn in the classroom and cyberspace, the MoLearn
application is the right learning application.

3

Discussions

3.1

Characteristics of BWML model

The BWML Model have 3 (three) major characteristics, they are: (1) The Logical
Theoretical Rationale of Learning Model Design, (2) The Purpose of BWML model
Development, (3) Learning Environment.
The logical theoretical rationale of learning model design: The development of
the Blended Web Mobile learning model is supported by current learning theories (constructivism, learning through observation, discovery learning, cognitive processes, metacognition, and scaffolding), the empirical foundation of the latest research and scientific publications of researchers as presented in Figure 3. These theories form the basis
in compiling the steps of the BWML Model, which has five phases, namely: (1) Orientation based on IoTs and Big Data, (2) Investigation, (3) Analyzing, (4) Presenting, and
(5) Evaluating, which each phase is implemented and supported by using the MoLearn
application. The emphasis on BWML implementation use a percentage of 70% (on the
job experience), 20% (mentoring and coaching), and 10% (classroom, course, and reading) [32-33].
To optimize the impact of applying the BWML Model, which is to improve students'
literacy skills and critical thinking skills, both instructional and accompanying impacts,
the implementation of the model with regard to the teacher's way of managing learning
will be describe, it includes: (1) planning tasks; (2) interactive tasks; (3) learning environment and task management; and (4) Evaluating. The things done on these planning
tasks are: (1) formulating goals; (2) choosing content, (3) doing a task analysis; and (4)
planning time and space.
The main idea that becomes the background of task analysis is that the completely
complex understanding and skills cannot be learned in a given time. To develop easy
understanding and ultimately improve data literacy skills and critical thinking skills
must be divided into logically sequential parts and step-by-step. Interactive tasks based
on IoTs and Big Data in the application of the BWML Model for learning outcomes to
improve students' HOTS in welcoming the industrial revolution era 4.0 is referring to
the phases in the syntax of the BWML Model as presented in Figure 3.
Teacher must identify the compatibility between the materials taught by the BWML
Model to students. The discussion order of the material, whether it is done directly by
the teacher or presented in the textbook must be arranged logically, so students can
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easily see the relationship between facts and key concepts that are the subject matter in
various IoTs and Big Data-based. This model emphasizes investigation through hybrid
learning based practice or experiments. Therefore, the selection of material must be
related to phenomena in everyday life or to relate to a phenomenon based on IoTs and
Big Data.

Fig. 2. Rationality of the Developed a BWML Model

Phase 1: IoTs and big data-based orientation: Aiming to attract students 'interests,
focus students' attention, and motivate them to play an active role in the learning process. In this phase the MoLearn application plays an important role in the success of
phases 2, 3, 4, and 5 because the teacher's ability to use the MoLearn application will
facilitate the management of real and virtual classes where students will be more motivated and interactive in learning. In addition, students have been directed to understand
IoTs and Big Data based problems that they must solve in the learning process. This
phase is supported by cognitive theory, which explains that learning as a relatively persistent change in mental structure that occurs as a result of the individuals’ interaction
with the environment. Students share ideas with others to improve their understanding,
because they are encouraged to clarify and organize their own ideas, elaborate what
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they know, find weaknesses in reasoning, and enjoy alternative views that are as valid
as those they have that is known as distributed cognition learning [38].
Piaget explained that students are natural explorers who are always curious to continue trying to understand the world by interacting with their environment and others
[38]. For example, when students experience learning disabilities (difficulty in obtaining and using reading, writing, reasoning, listening, or mathematics ability), they will
think of finding new ways and stepping into new stages of development [39-40]. Cognitive strategies are the ways students have in managing the learning process. If a student is confronted with a new problem, then to solve it they must connect with the
results of previous learning, namely information and intellectual skills that have been
learned (phase 1: IoTs and Big Data based Orientation), and must have a strategy to
solve the new problem.
Findings from cognitive psychology provide a theoretical foundation for the BWML
Model. The basic premise in cognitive psychology is that learning is a process of constructing new knowledge based on current knowledge. Learning is a constructive process and not acceptance [42-43]. Cognitive processes called metacognition affect the
use of knowledge, and social and contextual factors in learning. This theory underlies
phase 1. Dewey's Pedagogy encourages teachers to involve students in problem-oriented projects and helps to investigate important social and intellectual problems.
Dewey and his followers insisted that learning in schools should be more meaningful
(purposeful), not too abstract [46-47]. The purposeful vision of learning in problem
centered is supported by the innate desire of students to explore situations personally
for them.
Phase 2: Investigation: This is aiming to gather information with the help of worksheets, then the teacher guides to carry out a step-by-step inquiry by using the MoLearn
application, seeking explanations and solutions to build students' HOTS through scientific inquiry activities. This phase is supported by sociocognitive theory that is focusing
on learning as a result of observing others or observing the consequences of other people's behavior. Students actively construct their knowledge from personal experiences
with others and the environment [38]. Teachers can develop students’ HOTS by providing learning environments, materials, tasks that stimulate and encourage them to construct their own data literacy abilities through observation and experimentation. The
teacher uses an advanced organizer to help students encode new information [38,40].
The teacher helps to understand pedagogical knowledge (teaching strategies that is specific to the taught content) and pedagogic content knowledge (making a topic understood by students, and understanding what makes learning a particular topic easy or
difficult) [38-39]. Strengthened by Bandura's Theory that explains social learning occurs from the results of observing the behavior of others and the environment. Such
learning involves processing information in four stages, including: (a) attention, (b) retention, (c) production, (d) motivation [38]. Bandura also introduced self-regulated
learning, a process of setting personal goals, combined with motivation, thought processes, strategies, and behaviors that lead to the achievement of goals [39].
Bruner emphasizes constructivism through discovery learning, namely processing
what students know about new situations [38]. Students are accustomed to actively par-
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ticipating in constructing concepts and principles to gain experience and conduct experiments to discover the concepts and principles themselves [41]. Learning with problems by John Dewey describes the view of education, with the school as a mirror of the
larger community and classrooms as a laboratory for the investigation and resolution of
real-life problems.
Phase 3: Analyzing: The aim is to guide students in making analysis, conclusions
and discussion of the investigations results. Improving students’ HOTS will be developed in this phase because students are encouraged to analyze the data investigation
results optimally to answer problems in phase 2. This phase is supported by Vygotsky
theory that explain four learning principles: (a) social learning, students actively constructing their knowledge through personal experiences with others and the environment [38,40]; (b) the Zone of Proximal Development (ZPD), assistance is intended so
that students are able to work on tasks or questions that are higher in complexity than
cognitive development; (c) cognitive apprenticeship, the process of making students
gradually gain intellectual skills through interactions with people who are more expert,
adults, or smarter friends; and (d) The teacher uses scaffolding to help students overcoming certain problems that are beyond their developmental capacity with the help of
more capable friends or teachers [35]. Assistance in the form of instructions, encouragement, warnings, breaking down problems into solving steps, providing examples,
and other actions that enable students to be able to learn independently.
Strengthened by Bruner [48] who provides theoretical support for discovery learning, a teaching model that emphasizes the importance of helping students to understand
the structure or key ideas of a discipline, the need for active student involvement in the
learning process, and the belief that true learning takes place through personal discovery. When discovery learning is applied in the fields of science and social science,
Bruner emphasizes inductive reasoning and the process of inquiry that characterizes the
scientific method. Problem-based learning is also aware of another concept originating
from Bruner, namely the idea of scaffolding. According to Bruner, scaffolding is a process of students who are helped to overcome certain problems that are beyond their
developmental capacity with the help of teachers or people who are more capable.
Phase 4: Presenting: Aims to make conclusions and discussion of the investigation
results in various representation, and help to guide students in planning, preparing, and
presenting their work with hybrid learning based on IoTs and Big Data. Students’
HOTS will be enhanced in this phase because students are encouraged to be optimal in
analyzing the data investigation to answer problems in phase 3. This phase is supported
by Vygotsky's theory that emphasizing constructivism through two main ideas, namely:
(a) students' intellectual development can be understood only in the cultural and historical context of their experience; and (b) intellectual development depends on the sign
system of each individual. Multi representation has three main functions, namely as a
complementary, limiting interpretation, and understanding builders [49-50]. Sign systems are symbols that are created culturally to help someone in thinking, communicating, and solving problems, for example, language culture, writing systems, and calculation systems [40]. Students become easier to transfer what is learned to solve real
life problems when contextual learning activities are presented (phase 4: Presenting).
Students ultimately integrate reading, writing, and language and communication skills
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throughout the curriculum in authentic contexts or real-life materials, problems, and
assignments that is known as whole language learning [40].
Phase 5 Evaluating: Aiming to carry out evaluation processes, problem solving, and
processes based on IoTs and Big Data, see students’ work as evidence of learning, and
facilitate follow-up learning through structured assignments in each phase, which are
needed by using the MoLearn application. This phase is supported by the results of
required research by students on how to learn and take steps to obtain maximum learning outcomes. Students are required to do learning (learning through the process of
assessing from their own learning) and reflection (the process of thinking about think
and practice by HOTS, learning from the process, and applying what is learned to improve future actions) [38,40].
Strengthened by intrinsic theory, which states that students provide feedback to help
improving the working quality, self-perception, and intrinsic motivation [39]. Students
who are intrinsically motivated on certain activities or topics will focus their efforts on
learning and produce higher performance with only a little effort [38,40]. Lev Vygotsky
also believes that intelligence is developed when individuals face new experiences and
try to overcome arisen problems. Efforts in overcoming problems are done by connecting new knowledge with prior knowledge and constructing new knowledge. Vygotsky
stressed the importance of the social aspects of learning because social interaction with
others spurs the construction of new ideas and enhances students' intellectual development [44-45]. The results of research on the use of ICT in learning can improve student
learning outcomes [51-55].
The purpose of BWML model development: Each learning model has specific
characteristics to teach certain learning outcomes, as well as the learning model that
will be developed. Learning models that are already available are not maximized to
increase students’ HOTS and prepare students to excel in competing in the 21st century
and the era of the industrial revolution 4.0, so the development of this model is designed
to fill these gaps.
Learning environment: As in general learning models, teaching and learning activities use the BWML Model to improve students' HOTS, teachers plan activities in a
structured and rigorous manner through the MoLearn application. The successful use
of this learning model is determined by the preparation of a good learning environment
and learning media [51] to support every teacher and student activity at every stage in
the syntax of the BWML Model by using the MoLearn application to improve students’
HOTS.
3.2

Component of BWML model

The learning process in the developed learning model is contained in the components
of the BWML model. According to Joyce et al [5], a good learning model should have
5 (five) major components in the model, they are: (1) Syntax, (2) Social systems, (3)
Reaction principles, (4) Support systems, (5) The instructional and companion impact.
Syntax: The BWML model has five-phase syntax; they are: (1) Orientation based
on IoTs and Big Data; (2) Investigation; (3): Analyzing; (4): Presenting; and (5) evaluating.
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Table 1. Syntax of BWML model
Learning Activity
HOTS Indicator
Orientation based on IoTs Analyzing (C4) dan Evaluating (C5)
and Big Data
Investigation
Analyzing (C4), Evaluating (C5), and
Creating (C6)
Analyzing
Analyzing (C4), Evaluating (C5), and
Creating (C6)
Presenting
Analyzing (C4), Evaluating (C5), and
Creating (C6)
Evaluating
Evaluating (C5)

Allocation Distribution
10% (classroom, course, and reading)
70% (on the job experience)

20% (mentoring and coaching)

Table 2 shows that the core of the Blended Web Mobile learning model implementation has a percentage of 70% (on the job experience), 20% (mentoring and coaching),
and 10% (classroom, course, and reading) to maximize the increase of students’ HOTS
in welcoming the industrial revolution era 4.0.
Social system: The social system in the learning model is based on constructivist
Vygotsky. The social system that exists in the syntax of the model include the relationship of students with other students and the relationship of students with teachers. This
social system emphasizes the construction of knowledge that every student actively engages, but the construction will be stronger if it is done collaboratively. Based on the
syntax that has been prepared, the recommended social system is: (1) Students are proactive in learning activities by contributing to students’ HOTS in groups; (2) The
teacher acts as a guide, moderator, facilitator, consultant and mediator in the learning
process to improve students' HOTS.
Reaction principles: This reaction principle is related to how students pay attention
and treat other students, including students respond to questions, answers, responses,
or what other students do. In the WBML Model by using the MoLearn application, the
way teachers’ pay attention and treat students should be: (1) Teachers motivate and
remind students to always emphasize students' HOTS; (2) The teacher provides feedback, praise, an opportunity for students to ask questions, think, criticize the learning
process so that the students’ HOTS increases; (3) Emphasis on BWML implementation
with a percentage of 70% (on the job experience), 20% (mentoring and coaching), and
10% (classroom, course, and reading).
Support systems: The support system of a learning model is all the instruments,
materials and tools for implementing the WBML Model by using the MoLearn application. The support system in the WBML Model by using the MoLearn application are:
(1) Learning instruments of the WBML Model are: Syllabus, lesson plan, worksheet,
Student Teaching Materials, and HOTS evaluation instruments; (2) MoLearn application as the main support in learning; and (3) Learning media in the form of virtual labs
and provided by computers or laptops, as well as internet networks in accessing data
literacy.
Instructional impact and nurture impact: One reference of the learning model is
said to be effective if the application is able to produce and achieve what the main goal
as an instructional impact of the learning. The instructional impact of the WBML Model
by using the MoLearn application is that students are able to increase their HOTS. The
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accompanying impact is another learning outcome created from the learning process
experienced by students with the teacher's direction. The nurture impact of the WBML
Model by using the MoLearn application are: (1) The concepts mastery, (2) ICT Literacy, (3) Student activities towards positive learning, (4) Student responses to positive
learning.
3.3

The benefits of BWML model development

The developed learning models through theoretical and empirical studies are expected to provide several benefits including: (1) Alternative choices of learning models
that can be used to train students to improve HOTS; (2) The availability of learning
models that can bridge the students’ HOTS that is needed in the 21st century; and (3)
reference material in developing other learning models.

4

Conclusion

The BWML Model is a learning model that integrates the Hybrid Learning Model
with the PBL Model, which is supported by the use of the MoLearn application in each
learning activity. The development of the BWML Model is supported by current learning theories (constructivism, learning through observation, discovery learning, cognitive processes, metacognition, and scaffolding), empirical foundations of current research and scientific publications of researchers. The BWML model has five phases,
namely: (1) Orientation based on IoTs and Big Data, (2) Investigation, (3) Analyzing,
(4) Presenting, and (5) Evaluating, which in each phase is carried out and supported by
using the MoLearn application. Emphasis on BWML implementation with a percentage
of 70% (on the job experience), 20% (mentoring and coaching), and 10% (classroom,
course, and reading). Further research is necessary to prove that the hypothetical
BWML model is feasible by fulfilling the validity, practicality, and effectiveness to
improve HOTS of students.
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