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Abstract.  This study aims to design online training for teachers based on a learning 

management system (LMS) so that teachers can provide higher-order thinking skills 

(HOTS) learning. In the era of the industrial revolution 4.0, the need for competent 

human resources is shown from the capabilities they have. Higher-order thinking skills 

are abilities that a person needs to have since sitting in school. This ability needs to be 

developed through learning in schools. The teacher's role determines to learn in the class 

that can increase students' HOTS. Thus, it is necessary to conduct training for teachers to 

be competent in providing learning that emphasizes HOTS. The internet can be one of 

the tools that can be used in developing HOTS, so that teacher training can be done 

online without being limited to any situation. The design of the training provided is 

focused on the way the teacher manages the class, an understanding of the characteristics 

of students, the ability of the teacher to prepare material, and several other training items.  
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1 Introduction  

Indonesia is entering the era of the industrial revolution 4.0, where competition and 

development are a necessity for all sectors, one of which is education. The era of the industrial 

revolution 4.0 became an era where humans were always in touch with technology and 

information [1]. Even so, the 4.0 industrial revolution made it easy for humans [2]. Education 

today needs to adjust to the industrial revolution of 4.0, which demands a variety of abilities. 

If the human ability does not develop, then the role of humans can be shifted. Even though in 

the era of the industrial revolution, 4.0 people were facilitated, human resources could be 

replaced by existing technology [1]. One of the abilities that need to be possessed today is 

higher-order thinking skills.  

Higher-order thinking skills (HOTS) is a process of thinking not only in understanding 

someone learning something but also being able to take advantage, apply it in their 

BICED 2020, September 14-15, Bukittinggi, Indonesia
Copyright © 2021 EAI
DOI 10.4108/eai.14-9-2020.2305684



environment, and create innovation. It can be said that higher-order thinking skills are one's 

ability to think so that they can acquire new knowledge [3], [4]. Also, HOTS in bloom 

taxonomy is very closely related to several abilities such as critical thinking, creativity, and so 

on [5]. Thus, increasing HOTS in students will significantly help students to become 

individuals who can survive in the current era.  

Through structured and well-structured education, HOTS can be owned by students and 

can be developed optimally. Higher-order thinking skills can be one of the potential needs of 

students in developing knowledge and technology in the current era [4], [6]. Teachers have an 

essential role in the administration of education. In curriculum 2013, it’s important to teach 

student about HOTS by design the learning more focus on problem solving task  [7]. Thus, for 

HOTS that students have to develop optimally, teachers need to have sufficient capacity and 

ability to master the concepts of HOTS themselves.  

Teachers need to train and continue to learn the concepts of HOTS by doing various kinds 

of training. As a profession, students and the teaching profession are closely related to 

developing potential; this is because the teacher is optimizing the development potential [8]. 

In the other hand, as a profession, teacher is not just a work but a unique thing that has the 

characteristics of expertise [9]. The training, which is followed by the teacher, will be able to 

develop competencies and make teachers able to provide learning that instills HOTS to 

students. The training is given to the teacher given by an expert who has the experience and 

understands HOTS's concepts. It should be understood that the quality of education is limited 

to certification and the abilities, strategies of teachers, and other abilities [8].  

However, currently, teacher training is experiencing limitations. This limitation indicated 

by a variety of phenomena such as the coronavirus pandemic (Covid-19), which has been 

ongoing for six months in Indonesia. Thus, the concept of HOTS training for teachers needs to 

be updated and adjusted to current conditions, so that the training given to teachers can 

continue and be provided.  

The development of technology such as the internet makes it easy for many people, 

especially educators, to provide classes to students. Online-based learning becomes learning 

that is considered severe in the current era because this learning can facilitate broader, varied, 

and exciting learning [10]. The concept of online learning can be utilized in providing training 

to teachers. Thus, teachers will continue to receive training without limited conditions that are 

not conducive.     

a. Higher Order Thinking Skill (HOTS) 

The current environment requires a variety of abilities such as critical thinking, creativity, 

collaboration, and so forth. However, it can be trained with higher-order thinking skills (HOTS) 

developed by teachers to students. HOTS will significantly assist students in learning-related 

concepts from science better [11]. Thus, HOTS can be developed so that someone has the skills 

needed in the current era.  

HOTS can be defined as cognitive abilities at the C4 level in analysis, C5 in Synthesis, and 

C6 in Evaluation  [4], [12]. HOTS is the level in the human mindset in which its 

implementation is carried out to evaluate a matter. Besides, with HOTS, students will have the 

potential to develop technology and knowledge, which is done more attractively and able to 

solve human-environmental problems [4], [6].  Thus, if this level can be applied in learning, it 

can be said that the learning use is implemented based on HOTS.  

b. Teacher Competency Development  

In optimizing the ability of teachers to teach, competence becomes one of the indicators of 

teacher development. This development is because the teacher's more professional learning will 



have a high impact on teaching and learning [13]. The importance for teachers to continue to 

develop their competencies. Various ways can be done in developing teacher competencies. 

Lesson study is one way to develop teacher competencies. Lesson study is a teacher's 

professional development program that was created in Japan [14]. This lesson study is done by 

collaborating with other teachers, supervising with experts, and discussing each other over the 

same problem. In lesson study, each teacher will discuss and collaborate on solving a problem, 

and the activity will help teachers find new ways of learning  [8]. Thus the lesson study will 

obtain excellent abilities through experience that has been received before and the results of 

fellow teacher discussions.  

Also, there is an online learning community (OLC). Here teacher competencies will be 

developed with a variety of activities carried out online. Here teachers will be brought together 

with experts online, which will help develop their competence [8]. The activities carried out 

such as online discussions with fellow teachers, experts to other networks. Each member of the 

OLC will share information and discuss issues related to difficulties experienced in developing 

teacher competence [15]. The output of this competency development model is more flexible in 

developing teacher competencies, even though face-to-face meetings are going forward.  

Another model that can be applied to developing teacher competency is the scaffolding 

model. This model uses three main aspects: diagnosis, responsiveness, and handover  [8], [16]. 

Activities in developing this scaffolding model are diagnoses to look for strengths and 

weaknesses, responsiveness to establish communication and thought development, handover is 

more to provide space for teachers to develop. The output of this model is to obtain higher 

quality teacher competencies and understand teachers more comprehensively.      

Although there are various types of teacher competency development currently available, it 

is essential to note that each school and teacher has their method that suits their characteristics. 

Not all the development of teacher competency can be applied. Thus, in developing teacher 

competency, it is necessary to look at the teacher's situation, characteristics, conditions, and 

needs.  

c. Learning Management System (LMS) 

Learning today needs to use a better and current system following the times. Not leaving the 

old way, the new way of teaching gives flexibility and ability to optimize learning in the old 

way. By using media and technology, learning can be carried out quickly, one of them is by 

learning management systems or LMS.  

LMS is a system that can be applied in providing structured learning. LMS is a software 

application that is used. There are structured hosts and learning materials for students online at 

any time [17].  The virtue of a Learning Management System (LMS) can be determined based 

on the LMS needs from two different perspectives. Namely: developers and users, so that 

evaluations can be carried out by users and the needs of two perspectives are conceptually 

formed from the literature studies conducted [18]. Thus, LMS provides convenience in the 

learning process.  

Some various websites or platforms provide LMS tools for teaching. Moodle® is a platform 

that can be used online with easy access and relatively complete features. In Moodle®, the 

teacher can provide learning material, assignments, and have discussions online.  



2 RESEARCH  METHOD 

This research uses the RnD method, which is carried out through several stages. Research 

and development methods are used to make various kinds of products, and tests are carried out 

to determine its effectiveness [19].  The stages carried out in this study began with gathering 

research sources such as finding a literature review, then conducting an analysis, then making 

a design, and conducting training. In this study, it was carried out only at the design stage.  

This research's primary focus is to produce designs from LMS-based online training, 

which can be given to teachers to develop their competencies to provide learning that is in line 

with HOTS. This study and research source is based on journals, conferences, and experts who 

understand in the field of HOTS and teacher competency development.    

3 RESULT AND DISCUSSION 

a. Teacher Training improves HOTS  

Providing training to teachers that are following HOTS is something that needs to be 

prepared carefully. To learn HOTS that will be given to students, teachers need to have high 

enough competence. Studying HOTS can also be interpreted as practicing and engaging oneself 

to behave with HOTS abilities.  

In the training that develops HOTS, the first thing to consider is understanding the 

characteristics of teachers and schools. There are various models of training or development of 

teacher competencies. Teacher competencies can be developed with models, sustained and 

regular activities, Job Embedded, Collaboration, Coaching, and Using Technology  [13]. In this 

study, the five models can be used and applied in the same program but at different times.   

However, in providing teacher training, there are characteristics of training that must be 

present for the training to run well. According to DeMonte, there are five characteristics of 

professional teacher training, among others: definite goals and standards, focus on content, 

provide opportunities for active learning, have opportunities to collaborate, and there are 

feedback and follow-up [13]. Although schools and teachers' characteristics vary, essential 

points of teacher training need to be raised when developing teacher training.      

After identifying the training model, the next step is to prepare the material to be given. In 

this case, the school needs' priority is determined in advance, so the material provided is 

appropriate. The core material is provided in training, such as understanding HOTS, forms of 

activities that use HOTS, and so on.  

After the model and material have been prepared, the next step is to arrange the form of 

assignments, duration, and session duration. In this study, we planned training with a duration 

of 32 hours divided into four days, four days in 2 days each. The duration of the training was 

made to make it easier for teachers to take part in the training without overloading their 

schedules.  

The form of assignments given to teachers who participated in the training. Following 

HOTS, the teacher collects learning outcomes from material that has been given with the HOTS 

model. Such for example, creating a material, analyzing a case, and so on. Experiences and 

learning to improve teacher competence are limited to the material received. Still, they are more 

interactive and many activities so that teachers understand HOTS is not only limited to theory 

but also experience.  



The 32-hour training schedule is as follows.  

Table 1. Material Design Training Activities  

Session activity Material Activities  Duration of activities  

First Session  Assessment of Teacher Needs   2 hours 

 Introduction to HOTS  2 hours 

Open Discussion about HOTS   2 hours 

Evaluation of sessions 1 2 hours 

Second Session Teaching strategy 2 hours 

Teaching methods  2 hours 

Teaching Design Project 2 hours 

Evaluation of sessions 2 2 hours 

Third Session HOTS-based learning design 2 hours 

Preparation of HOTS-based 

learning media 

2 hours 

Open discussion HOTS-based 

learning design 

2 hours 

Evaluation of sessions 3 2 hours 

Fourth Session Implementation of HOTS design 

and media 

2 hours 

Supervision 2 hours 

Evaluation of HOTS learning 

design 

2 hours 

Training feedback and further 

monitoring 

2 hours 

 

After four days are finished, in the last session, trainees will be asked to provide training 

feedback and commit to carrying out learning according to HOTS. Of course, it does not stop 

with commitment but will always be monitored by the HOTS learning achievements. Thus, 

through this training offset the teacher to learn to improve their competence with theory and 

also experience.  

b. Design of LMS in developing HOTS in teacher   

Training Providing training to teachers directly requires a variety of preparations. Careful 

preparation also applies to online LMS-based teacher training. The LMS that is used in teacher 

training needs to pay attention to the form of tasks the teacher does in training, the process of 

assigning work and providing material to teachers, and the process of assigning tasks, feedback, 

and evaluation.  

Some LMS that we know that can be used is moodle® or blackboard® [20]. This online 

LMS-based training uses the Moodle® platform, which has various features that support 

teacher training. The features provided such as the provision of interactive material, collection 

of tasks that are comprehensive and easy to use. In this Moodle®, the training organizers will 

compile and design the form of activities in each session.    



The form of assignments given to teachers in this online LMS can be in the form of long 

term projects, group discussions, case studies, and so on. The assignment of these tasks is 

determined based on what is listed in HOTS. Thus, the task's form is adjusted to the skills 

learned and given to students. Through this form of assignment, the teacher will learn how to 

make assignments to students based on the experiences teachers feel.   

The teaching material in this training is partly a teaching material related to pedagogical 

competence. Pedagogic competencies are teacher competencies which emphasize the ability of 

teachers to think and implement abilities in teaching. Pedagogic competencies that will be 

taught by teachers, such as material about class characteristics, student characteristics, public 

speaking skills, Creativity and Innovation, teaching strategies, and several other materials. 

Besides, the teacher will also be taught about HOTS's concepts, accompanied by concrete 

examples.  

The collection of tasks in this training is essential. Assignments collected by the teacher 

through training will be an evaluation of the training in developing content and ways of 

providing training. The task collection is done through Moodle® by uploading files or 

documents. The uploaded file or document can be in the form of videos, summaries, drawings, 

or simple scripts that can be used as discussion material between teachers in training. The 

collected tasks will also determine to what extent the teacher's ability and teacher's competence 

in providing HOTS learning.  

The collection of tasks and all forms of previous activities need to be evaluated to obtain 

feedback in improving training. Training evaluations and feedback are provided in digital 

format Moodle®, for instance, using scales and questionnaires to interviews with individual 

teachers. The evaluation in this training will examine the level of competence of teachers in 

teaching HOTS. Thus, there will be specific tasks for teachers who have less competence than 

other teachers—the following table of activities and activities during the training.  

 
Table 2. Design of Training Activities and Training Tasks   

Activity Material Activity Forms  Task Collecting Assignments 

Teacher Needs Online Assessment - 

Introduction to HOTS Conference Essay 

Open Discussion about HOTS Community Chat  Accumulation discussion 

Teaching strategies Interactive Video Observation Essay 

Teaching methods Practical / 

Experiential learning 

Online Practice 

Project learning plans Group Project Online Submission 

HOTS based learning design Group Project Online Presentation 

Preparation of HOTS based 

learning media 

Project based learning  Individual Report 

Open discussion HOTS based 

learning design 

Community Chat Accumulation discussion 

Implementation HOTS Teaching 

Plan and HOTS Media 

Job Embedded Student study report 

Supervision Coaching Individual Report 

Evaluation of HOTS Learning 

Design 

Community Chat Individual Report 

Training Feedback and Further 

Monitoring 

Online Feedback - 

Evaluation of sessions 1 

Evaluation of sessions 2 

Evaluation of sessions 3 

Online Discussion  Online Chat 



All a teacher training plan and design described in the previous table may change at any time. 

Changes in the activity plan table adjust the needs of each school. This training design can be 

applied at school or home, without being hindered by conditions and situations.  

4 CONCLUSION 

The industrial revolution 4.0 requires many competent human resources to survive in the 

current era. Humans who have competence today are seen from their abilities. Of course, there 

are various kinds of abilities needed, one of which is HOTS. HOTS ability is needed because 

the thought process is not only limited to understanding but also developing, and HOTS can be 

instilled through learning provided by the teacher. Therefore, the teacher has a vital role in 

developing HOTS, and so that teacher learning can be applied according to HOTS, the teacher 

needs to be appropriately trained.  

However, Indonesia is currently experiencing a pandemic corona (COVID-19), making it a 

bit difficult for teachers to conduct face-to-face training. Thus, it is necessary to do it online 

based on LMS. With the design of structured and structured material, it is expected that teacher 

competence in providing learning can improve students' HOTS. As for this LMS, the need to 

involve several parties. Some experts, such as lecturers, experts, experts, and parents, to the 

government. Collaboration with some of these parties will help teachers understand HOTS 

better and apply HOTS according to the experience gained from the training process to the 

insights provided by experts.   
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