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ABSTRACT 

Teachers use instructional design to solve problems and creatively develop and implement various 
concepts, theories, and techniques to design and manage the elements of teaching and learning and assess 
learning outcomes that are generally accepted according to Bloom’s taxonomy, in which the cognitive 
domains of lower-order thinking connect to higher-order thinking. Teachers apply various learning 
theories that are appropriate for efficient and effective learning management. Constructionism can be 
used as a guideline to enhance a learning process that develops thinking and responds to the interests 
and needs of individual learners. This article proposes a synthesis of the elements of constructionism 
as a guideline to design instruction that emphasizes the enhancement of the higher-order thinking skills 
of learners, supports a more varied instructional design for teachers, and integrates technology-based 
learning, especially in an online learning context. It also proposes some applicable models and processes 
as practical guidelines for instructional design to support learners’ learning environments and develop 
core competencies and skills for the 21st century and beyond. 
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INTRODUCTION
For several decades, technology has influenced 

society and culture to accelerate rapid changes. 
Today’s society is knowledge-based, diverse, and 
complex, with a large learning ecosystem, many 
sources, and multiple platforms accessible by learn-
ers at any time (Wongyai & Patphol, 2020). In the 
meantime, knowledge and thinking are produced, 
demolished, recreated, transited, sent and received, 
and passed on conveniently and rapidly from one 
person to another in this environment. Learners 
are capable of using technologies to make their 
own choices to receive and learn in a different and 
diversified way according to their aptitudes and 
interests through new models of learning methods 

in response to the nature and needs of individual 
learners (i.e., personalized learning) (Azukas, 
2019; Clark, 2017; Herath & Jayarathne, 2018).

Learning in modern times is now about devel-
oping the competencies of continuous self-learning 
and becoming lifelong learners that can adjust and 
be flexible to respond to the modern world learners 
are living in. Therefore, the world requires people 
with learning competencies who possess discre-
tionary thinking and decision-making, can analyze 
data, create and innovate, and harness the power of 
digital technologies to support continued learning 
to develop their lives and confront crises (Johnson 
& Davies, 2014; Ossiannilsson, 2017; Shishigu et 
al., 2019). 
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Each level of the education system prioritizes 
the development of learners’ competencies by pro-
moting quality education and learning in response 
to challenges and changing contexts. Teachers are 
required to have knowledge and skills in current 
pedagogy and technologies. They should also have 
competencies in innovative learning design and 
management and need to promote new models of 
learning to use modern technological instruction 
media to help learners achieve crucial skills for the 
21st century (Ehlers & Kellermann, 2019) such as 
systematic thinking, self-learning, collaborative 
learning, creativity and innovation, interaction and 
creative communication, and media and digital lit-
eracy (Bakhshi et al., 2017; Grand-Clement, 2017). 
These skills are generated by promoting and devel-
oping higher-order thinking skills in learners.

Current teaching and learning models have 
changed in different ways, depending on the social 
situation, learning problems, or restrictions on edu-
cation management in each area. Online learning is 
a new context that grew in response to the teaching 
and learning management crisis during the COVID-
19 pandemic. This event motivated, in a serious 
manner, many parties in education management to 
be alert and aware of learner-centered teaching and 
learning approaches (Rapanta et al., 2020). 

Teachers must establish clear and specific rules 
for problem-solving. The pandemic provided an 
opportunity for teachers at various educational levels 
to learn a body of interdisciplinary knowledge about 
redesigning, utilizing, and integrating technology, 
collaborating, developing innovative instructional 
materials, and publicizing this to share professional 
knowledge widely (Crowley & Overton, 2021; 
Theodosiou & Corbin, 2020). 

Instructional design is an important process 
that teachers use to solve problems and creatively 
develop and implement through systematically 
analyzing situations or conditions of learning 
and various concepts, theories, and techniques 
to design and manage important components of 
teaching and learning management as a guide-
line for managing teaching and learning and for 
evaluating the learning outcomes of learners 
(Kunarak, 2019). These guidelines lead to desir-
able learning outcomes as generally accepted 
according to Bloom’s taxonomy, in which the 
cognitive domains of lower-order thinking, 
i.e., remember, understand, and apply, relate to 

higher-order thinking, i.e., analyze, evaluate, and 
create (Krathwohl, 2002).

Bloom’s learning objectives focus on review-
ing and improving outcomes within a framework, 
especially in an online learning context in which 
technology is needed for a virtual classroom and 
instrumental to learning and creativity (Songkram 
et al., 2021). These are considered key elements in 
designing teaching and learning outcomes that are 
consistent in the online context. Teachers apply 
different learning theories that are consistent and 
suitable with a learning management guideline that 
leads to efficient and effective learning management. 
Constructionism is one of many theories that form 
the basis of learning development and are applied to 
instructional design (Girvan & Savage, 2019).  

Constructionism is a paradigm and process 
for active teaching and learning management 
that focuses on promoting important skills for 
learners by learning from and with technology. 
Constructionism is currently successful in the 
field of education since it can be used as a guide-
line to enhance a learning process that develops 
thinking and responds to the interests and needs 
of individual learners. It also encourages learners 
to construct a body of knowledge and think in real 
terms to develop their creativity to its full capacity. 
This includes promoting participatory learning that 
leads to meaningful and valuable learning that is 
beneficial to themselves and society (Griffin, 2018; 
Kafai, 2012; Papavlasopoulou et al., 2019).

This article proposes a synthesis of the ele-
ments of constructionism as a guideline to design 
instruction that emphasizes the enhancement of the 
higher-order thinking skills of learners, supports a 
more varied instructional design for teachers, and 
integrates technology-based learning, especially in 
an online learning context. Also, some applicable 
models and processes as practical guidelines for 
instructional design are proposed to support learn-
ers’ learning environments and processes according 
to actual situations in a learning community.
INSTRUCTIONAL DESIGN

Instructional design has evolved over a long 
time. It started with making a systematic school 
implementation plan in the early 19th century 
and grew to include a formal instructional design 
process in the early 20th century (Gibbons et al., 
2014). It emphasized means and system methods, 
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i.e., input, processes, and output that could be con-
trolled, checked, and evaluated from the feedback 
of its implementation to reach set goals. The models 
of instructional design were customized according 
to the levels of teaching and learning management 
and depending on the goals of development.

The development goals vary according to the 
philosophy of education during certain periods. 
Therefore, instructional design was significant for 
inventing, designing, and creating methods, includ-
ing new tools. According to the study of theories 
related to teaching and learning, a model obtained 
from the development is a draft plan to be used to 
design and manage efficiently teaching and learn-
ing. The system can be checked and developed; this 
is considered a type of innovation. In this regard, 
instructional design is a design thinking process, 
and Galyen et al. (2020) proposed six principles 
as follows: (1) considering decision-making when 
using learning innovation; (2) using the design 
thinking process; (3) gaining an empathic under-
standing to find out and determine a problem and 
target it by considering learners’ needs; (4) hav-
ing visionary implementation plans and an explicit 
framework in designing lessons; (5) reviewing 
concepts and checking accuracy and development; 
and (6) engaging in continuous learning. 

Instructional design is a concept for managing 
processes, procedures, and models when planning 
or determining important components and set-
ting up systems. The relationship of elements is 
prioritized as (1) goals, (2) content, (3) purposes/
objectives, (4) learning activities, (5) methods, 
strategies, techniques, (6) instructional media/
sources of learning, (7) application, (8) evalua-
tion, and (9) improvement or development of a 
guideline for implementing teaching and learning 
management to achieve efficiency and effective-
ness according to learning outcomes in terms of 
knowledge, skills, and adhered values determined 
to be the goals for education management (Joyce et 
al., 2015; Wiboolyasarin, 2018). 

Learning management design relies on learn-
ing unit design according to components by 
determining goals, developing teaching and learn-
ing activities, and choosing evaluation criteria. 
The teacher is expected to focus on the learning 
outcomes empirically and determine a guideline 
to reach those outcomes. In that situation, the idea 
of backward design can be considered. There are 

three procedures, namely: (1) specify desirable 
outcomes; (2) check, consider, and determine evi-
dence for learning outcome evaluation; and (3) 
make a plan for learning experience management 
and methods of teaching and learning (Wiggins & 
Mc Tighe, 2011). 

In cases where instructional media and teaching 
and learning innovations are directly developed, 
the ASSURE model can be employed. It is struc-
tured in six major steps that include: (1) analyzing 
learners; (2) stating goals and objectives; (3) select-
ing instructional methods, media, and technology; 
(4) utilizing media and technology; (5) requiring 
learner participation; and (6) evaluating and revis-
ing the blended learning strategy (Smaldino et al., 
2019). The ADDIE model can also be used since 
it will respond to the implementation as it is an 
instructional system design framework. There are 
five stages of a development process: (1) analysis; 
(2) design; (3) development; (4) implementation; 
and (5) evaluation (Gibbons et al., 2014). I synthe-
sized and adjusted instructional design procedures 
for this article according to the backward design, 
the ASSURE model, and the ADDIE model. I 
present this model in the final part of this article. 
Constructionism Theory

Constructionism is a learning theory developed 
by professor Seymour Papert of the Massachusetts 
Institute of Technology during the 1960s and 1980s. 
Later, it became the basis for changes in teaching, 
learning management, and educational technol-
ogy (Noss & Clayson, 2015). Born from an idea 
used to test theories in various research studies, 
constructionism shows the integrated relationship, 
connection, and development in both dimensions 
of psychology and sociology that focuses on using 
learning activities to encourage learners to interpret 
evidence, construct knowledge, and perform indi-
vidual learning outcomes (Kafai & Resnick, 2011).

Advanced technologies have been used to 
support learning activities while serving various 
objectives. The principle is making a conceptual 
model that tangibly reflects what learners learn, 
how they learn, or what methods of learning they 
learn from, and then check if what they learn is 
correct or not based on creative and re-creative 
approaches. This is a cycle of development made 
in the cognitive process in learners surrounded by 
a sociocultural atmosphere that affects learning 
(Parmaxi & Zaphiris, 2014). 
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Consequently, the outstanding feature of con-
structionism is giving importance to a complex 
conceptual framework, explaining and checking 
thinking to consider the knowledge learned. From 
the perspective that any concept, paradigm, or bit 
of knowledge can be shown practically, learners 
can develop a category of presentation, interaction, 
connection, and connectivity of those thoughts, par-
adigms, or bits of knowledge that can be developed 
further into higher-order thinking skills. Therefore, 
teachers need to consider what knowledge should 
be taught and what skills both teachers and learners 
possess, as well as the abilities learners should have 
in modern learning communities that have been 
established with new learning goals, tools, and revi-
sion and evaluation (Holbert et al., 2020). 

The experimentalism of thought served as the 
foundation for constructionism. Its primary traits 
are as follows: 

(1) Using technologies to facilitate knowl-
edge creation, i.e., surveying and solving problems 
of experiments by oneself and connecting new 
knowledge to existing and previous experiences 
(according to the steps of inquiry, collection, 
analysis, conclusion, knowledge creation, and 
knowledge storage).

(2) Using technologies for creative design, in 
which existing knowledge is brought to create new 
things. Computer technology shall be a tool that 
helps develop learning and create new things that 
challenge learners to explore and apply the knowl-
edge they have obtained from learning. 

(3) Using technologies such as media to pres-
ent outcomes and communicate knowledge and 
ideas arising from the learning process. It is the 
principle of expressing intangible things tangibly 
and using tangible things to get a deep understand-
ing of intangible things. 

(4) Using technologies for learning and 
working cooperatively through computer pro-
grams, social media sites, and other platforms 
with the idea of creating knowledge in which 
environment and culture play an important role in 
establishing interactions in the process of social 
learning (i.e., social constructionism). This pro-
motes learners using their metacognition to direct 
themselves, take responsibility for their work, and 
learn in groups and includes measuring and eval-
uating thoughts and outcomes from practice as 
well as thinking about and practicing systematic 

management for learning improvement (Nam & 
Osman, 2017; Noss & Clayson, 2015; Papert, 1993; 
Vanichwatanavorachai, 2019).  

The important elements in constructionism 
that should be taken into consideration are (1) con-
struction, (2) task of artifacts, (3) technology, (4) 
interactive and collaborative learning, (5) individ-
ual creation, and (6) empowerment to determine 
and set an instructional system. The principles 
of the theory can be synthesized as follows: (1) 
organizing multiple experimental learning environ-
ments; (2) learning through design and creativity; 
(3) learning about systems such as computers and 
technology, thinking, and working and social; 
(4) learning in communities; and (5) ICT literacy 
(Griffin, 2018; Kafai, 2012; Papavlasopoulou et al., 
2019; Rojprasert et al., 2020).  

The teaching and learning model is the same as 
constructivism and integrates learning to be more 
powerful, e.g., through problem-based learning, 
project-based learning, research-based learning 
management, etc. Each of these emphasizes the 
process of problem-solving based on learners’ 
interests or their awareness and how they man-
age information and restate knowledge. From this 
arises a discussion that leads to analysis, synthe-
sis, and the correct application of the scientific 
method in case problems have to be solved from 
a situation or from phenomenon-based learning 
or design-based learning management that piques 
their interests. 
HIGHER-ORDER THINKING SKILLS ENHANCEMENTS  

Developing higher-order thinking is a goal 
for learners. According to Bloom’s Taxonomy, 
it is thinking developed from lower-order think-
ing that adheres to a conceptual framework with 
six levels in the form of a pyramid. Anderson & 
Krathwohl (2001) reviewed and proposed two 
new dimensions, i.e., a knowledge dimension 
that includes (1) factual knowledge, (2) concep-
tual knowledge, (3) procedural knowledge, and (4) 
metacognitive knowledge, and a cognitive process 
dimension that is comprised of (1) remember, (2) 
understand, (3) apply, (4) analyze, (5) evaluate, 
and (6) create. These dimensions need to be con-
sistent and associated with the educational trilogy 
comprising educational objectives, learning expe-
riences, and evaluation. In this article, the three 
higher-order thinking skills that are on top of the 
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pyramid of learning are as follows (Brookhart, 
2010; Krathwohl, 2002): 

1) Analytical thinking is the ability to identify 
and determine the relationships in a structure. This 
process of thinking requires the ability to differen-
tiate, organize, and attribute.

2) Critical thinking is the ability to consider 
and judge value based on standard principles and 
criteria. This process of thinking requires the abil-
ity to check and critique.

3) Creative thinking is the ability to make 
new things while knowing that what already exists 
can produce something in a new structure. The 
process of thinking requires generating, planning, 
and producing. 

Higher-order thinking is cited as one of the 
21st Century skills and refers to the ability to 
solve problems. This is thinking that is developed 
from recognizing the facts and details of informa-
tion and knowledge as the base of understanding 
to which the complex thinking process can be 
applied. It starts with analytical thinking, which 
is a system of relationships for problem-solv-
ing, then critical thinking, which is to determine 
goals and processes that lead to problem-solving, 
gather hypotheses used in problem-solving, con-
sider thoughtfully, and creatively make decisions 
for solving problems, and finally creative think-
ing, which is creating new things and processes. 
Creative thinking is flexible and diversified, and it 
is the initial thinking for solving problems in a bet-
ter way. (Bellanca et al., 2019)

Higher-order thinking skills are an umbrella of 
skills and competencies in the digital society that 
supports learning development. Enhancing and 
developing higher-order thinking skills starts with 
modifying both teaching methods and learning 
processes to use intervention strategies to promote 
deep learning. Learners possess skills that lead to 
competencies according to their educational levels. 
Learning management design should give impor-
tance to (1) learning motivation, (2) teaching and 
learning strategies, (3) learning interaction, (4) 
learning activities and learning tasks that give rise 
to various skills, (5) time for reflection and revi-
sion, and (6) skills assessment.   

There are criteria for considering abilities to 
be skill components and authentic assessments in 
terms of processes and performance that use a par-
ticipatory assessment. These emphasize evaluating 

the thinking process, practices, presentation of 
knowing, and knowledge processed through task 
creation or further independent study. This is 
done in conjunction with learning assessment 
and feedback from teachers and peers, including 
reporting progress from learners’ self-assessments 
(Darling-Aduana, 2021; Lu et al., 2021; Mahoney 
& Harris-Reeves, 2019; Saifer, 2018). 

Teachers play a vital role in promoting the 
learning environment by using strategies to inte-
grate content and sources of learning, especially 
entertainment media, into instructional media and 
related content to fill the gap between the curricu-
lum and learners’ real lives. The use of teaching 
methods and learning strategies such as high-level 
questions, the flipped classroom, STEM educa-
tion, problem-based or research-based learning, 
situation-based learning, educational games, 
micro-learning, etc., are utilized to practice cre-
ative intelligence by integrating knowledge and 
self-learning, blending professional learning and 
practice, and practicing in diverse situations all 
of which increase the capability to use technolo-
gies for modern education (Alawi & Soh, 2019; 
Brennan, 2015; Dagiene & Futscheck, 2019; 
Daniela & Lytras, 2018; Montiraj et al., 2018). 

Constructionism can be applied to enhance 
higher-order thinking skills because it contains a 
significant characteristic, i.e., a new way of think-
ing and learning. In addition to possessing design 
thinking and the design process mentioned above, 
important principles and components of the theory 
must be considered. 
ONLINE LEARNING

Since 2005, online learning has been widely 
used as both fully online and blended learning, 
including using technologies to promote a learning 
environment for web-based learning. Online learn-
ing is a learning experience managed in a learning 
environment over the internet through commu-
nication devices such as mobile phones, laptop 
computers, tablets, etc. This learning model allows 
learners to learn by themselves. Embraced by larger 
digital platforms, learners can interact with con-
tent, teachers, and other learners while acquiring 
learning processes for inquiring about knowledge, 
creating new meanings, and developing complex 
thinking processes from their learning experiences 
(Dhawan, 2020; Gregor, 2020; Keengwe & Kidd, 
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2010; Means et al., 2014; Singh & Thurman, 2019). 
Online teaching and learning management are 

divided into synchronous learning, in which learn-
ers learn from a distance by virtually attending 
a class session at the same time as their instruc-
tors and classmates, much like a live lecture, and 
teleconferencing through different video confer-
ence services such as Webex, Zoom, Google Meet, 
etc., and asynchronous learning, which is a form 
of education, instruction, and learning that does 
not occur in the same place and allows learners to 
learn on their schedule, within a certain timeframe, 
using a web board, web block, audio lessons, con-
tent modules, etc. (Mayanondha, 2019; Tolga, 2021; 
Wang & Wang, 2021).  

Instructional design focusing on synchronous 
learning maintains real-time interaction since a 
regular classroom is adapted to a virtual classroom 
through an e-classroom system, which requires 
(1) teleconferencing, (2) learning accessibility, (3) 
preparedness of equipment by teachers and learn-
ers to facilitate different platforms, (4) a teaching 
and learning log, and (5) feedback. Asynchronous 
learning can be employed to support learners’ 
self-learning by reinforcing their knowledge and 
understanding before attending synchronous learn-
ing and by providing a guideline for self-practice 
that has a flexible timeframe that learners can 
manage. According to many studies, a combina-
tion of synchronous and asynchronous learning 
should be employed since both affect the quality 
and efficiency of teaching and learning manage-
ment and have benefits and restrictions that should 
be thoroughly considered (Adedoyin & Soykan, 
2020; Leichty, 2021; Palvia et al., 2018; Phelps & 
Vlachopoulos, 2020; Tilotta, 2020).

Various elements need to be planned and deter-
mined for instructional design. Carrillo & Flores 
(2020) proposed considering three significant 
components, i.e., pedagogical approach, learning 
design, and facilitation in learning. Learning activ-
ities should be designed to be flexible, promote 
personalized learning, be associated with con-
texts, and be involved with formative assessment. 
Technologies and instruments need to be appropri-
ately considered and selected, with an emphasis on 
social skill development, learners’ attitudes, and 
promoting a learning environment based on the 
teaching abilities (teaching presence) of teachers 
who are committed to the development.

Cognitive presence is developed from action 
and emphasizes a learning process that helps learn-
ers transfer knowledge, skills, and attitudes using 
higher-order thinking skills in active learning 
activities by asking in-depth questions, criticizing 
evidence, and presenting thinking and knowledge 
in the form of task artifacts. Learners learn col-
laboratively in online learning communities based 
on a co-construct strategy, a narrative approach, 
an online reflection forum, in-depth discussion, 
higher-order questions, peer feedback, etc. 

Social presence is developed through partici-
patory learning in online learning communities. 
Skills, instruments, technologies, and communi-
cation are prepared to create learning interactions 
in a positive learning environment. Relationships 
and trust in each other are promoted by learning 
and working collaboratively, using a group mem-
ber strategy based on what they are interested in, 
having subgroup discussions, creating tasks, and 
periodically sharing content, knowledge, concepts, 
experiences, or feedback through different com-
munication channels in different forms. 

Most learning activities are based on content 
processing that is transferred through electronic 
media, including taking advantage of computer-
based learning platforms, submission of learning 
methods, and various media and sources of learn-
ing; therefore, learners have to learn increasingly 
by themselves. In this regard, teachers should 
consider and give importance to the addition of 
metacognition strategies to reflect the thinking and 
learning outcomes and use collaboration strategies 
to create interaction with others in a small virtual 
learning community (Camach & Legare, 2021; 
Kerr, 2016; Lewis, 2021).
DISCUSSION

To support constructionist learning processes 
and improve learners’ higher-order thinking abili-
ties, I propose an instructional design in this article 
by synthesizing the ideas, practices, and proce-
dures for each of the previously mentioned issues, 
including design and environmental management, 
as shown in Figure 1. 

Source: Synthesis of concepts according to the 
issues proposed in this article.

The advantage of the instructional design model 
is that it is a systematic approach to technology 
integration. Teachers can design an environment 
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to promote online learning, deploy information 
and communication technologies for e-learning, 
and adapt active learning management techniques 
by considering integration with the platforms and 
various characteristics of the learners. 

The model not only promotes the development 
of thinking skills, practical skills, and social skills 
in an integrated learning management approach, but 
it also provides teachers the opportunity to select a 
variety of assessment tools. The assessment focuses 
on processes, practice, and knowledge presentation 
by using educational technology in a supportive 
way, including providing feedback, giving learning 
suggestions from teachers or peers, and reporting 
the progress of the student’s self-assessment.

Moreover, this model also supports the integra-
tion of ICT competence with the development of 
cognitive processes. Learners who have enhanced 
their higher-order thinking skills will be able to 
develop other competencies that can be adapted to 

effectively integrate future learning for learners in 
the digital age.
CONCLUSION

Constructionism seeks to manage a new con-
cept of learning. Teachers have to create a modern 
classroom to move forward with constructionist 
learning, in which technologies give an oppor-
tunity and facilitate collaboration in learning. 
Teachers also need to create a learning commu-
nity by blending diversity and different points of 
view that are useful and valuable, which can lead 
to learning and the creation of new meaning for 
students and society.

The outstanding feature of this theory is the 
need to design a learning environment by inte-
grating technologies. Quality learning occurs 
with a positive learning environment and diverse 
learning design and requires a new vision from 
its inception. It is not just an idea to create some-
thing; it uses the “power of ideas” to create deep 

Figure 1. Instructional Design Model for Enhancing Higher-Order Thinking Skills of Learners in an Online Learning Context According to Constructionism.
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learning value. Therefore, teachers must consider 
and explore how to connect creative thinking and 
learning, including instilling ideas, processes, and 
skills that enable learners to grow in a world that 
never stops moving. The modern classroom will be 
changed in the future, so it is important to encour-
age learners to create with their intelligence, and 
learning management should have the quality and 
literacy to produce a quality of life and a quality of 
society. 

To achieve positive relationships among 
components in such an environment, including 
teaching and learning activities, requires teaching 
designs for creative problem-solving and develop-
ment, since in each learning context, each learner 
perceives information and understands it accord-
ing to what they perceive and how they apply it, 
which is known as lower-order thinking. Later, 
when learners inquire about diverse knowledge 
and use technology, a process of cooperative and 
collaborative learning between individuals and 
technologies occurs, along with conflicts. Thus, 
higher-order thinking is required to help learn-
ers adjust and transfer knowledge and experience 
to be able to think. Reasons can be given accord-
ing to the learner’s principles of decision-making, 
including reflecting on thinking assessments to 
determine the choice of problem-solving or other 
development, which brings about the power of 
thinking from social learning rooted in both real 
society and virtual society.

However, the concern is not about teaching 
methods and their quality but about revising the 
goals and vision of teaching and learning man-
agement to ensure learners follow the designated 
curriculum. In this regard, understanding the con-
texts and situations and being aware of the roles 
and duties in delivering learning to learners is 
important for developing a teaching and learning 
system in a better way. Teachers are required to use 
their skills to find a way of connecting systematic 
relationships, creating learning value, and devel-
oping synergy to promote learning in the world of 
modern education, in which teachers are both life-
long instructors and learners. 
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