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I. Introduction 
 

One of the formal education pathways that prepare its graduates to have an edge in 
the world of work is a Vocational High School (SMK). Education is carried out to achieve 

human resources (HR) with the ability to think which is formulated as "Higher Order 
Thinking Skills" (HOTS) which aims to form HR with the ability to innovate and be able 
to solve problems. Based on Widiastuti (2019) the curriculum is one component to 

produce achieving learning. According to Imelda (2019) the ability to think critically 
consists of the dimensions of the process of analyzing and evaluating, the ability to think 

creatively consists of the dimensions of the creating process.. Several studies have 
revealed a relationship between the quality of vocational education and economic growth, 
highlighting the fact that human capital is the key to growth. Meanwhile, the current 

condition of employment in Indonesia is still marked by a high unemployment rate. 
Judging from the level of education by the table for the open unemployment rate (TPT) 

according to the Central Statistics Agency (BPS) in August 2019, the highest was still 
dominated by Vocational High Schools (SMK) among other education levels, namely 
10.42%. Hidayat (2020) states that High Order Thinking Skills which in Indonesian are 

known as high level thinking skills. High-level thinking skills students think patterns by 
relying on the ability to analyze, create, and evaluate all aspects and problems. 

 
 
 

 

Abstract 

 
One of the formal education pathways that prepare its graduates to 
have excellence in the world of work is Vocational High Schools 
(SMK). Current problems in SMK are generally related to limited 
equipment, low practice costs, and a learning environment that is not 
suitable for the world of work. Education is carried out to achieve 
human resources with the ability to think which is formulated as 
"Higher Order Thinking Skills" (HOTS) which aims to form human 
resources with the ability to innovate and be able to solve problems. In 
developing CBI-based learning models, there are learning models that 
aim to provide a concrete learning experience through the creation of 
imitations of experiences that are closer to the actual atmosphere. 
Computer-based learning is strongly influenced by cognitive learning 
theory, a model of information processing that began to develop in the 

60s and 70s. 
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Table 1. Open Unemployment According to the Highest Education Completed in 2018 

No. The Highest Enthusiastic Education 
2018 

Februari Agustus 

1 No / Never attended school 42.039 31.774 

2 No, / Have not graduated from elementary school 446.812 326.962 

3 Primary school 967.630 898.145 

4 Junior High School 1.249.761 1.131.214 

5 General High School 1.650.636 1.930.320 

6 Vocational High School 1.424.428 1.731.743 

7 Diploma/Academy 300.845 220.932 

8 University 789.113 729.601 

 
Amount 6.871.264 7.000.691 

 Current problems in SMK are generally related to limited equipment, low practice 
costs, and a learning environment that is not suitable for the world of work. Schools have 
limitations in financing and providing a learning environment to increase national 

competitiveness, which is synonymous with improving the quality of human resources. In 
OECD (Organization for Economic Co-operation and Development) countries the 

development of vocational education has been implemented for a long time. This can be 
seen from the high enrollment rates in vocational secondary education for Austria, the 
Netherlands, Germany, and Turkey.  

The World Economic Forum (WEF) states that Indonesia's competitiveness (Global 
Competitiveness Index, GCI) in 2014 is at 34th place. Meanwhile, in 2015 Indonesia's 

position has decreased to be in 37th rank with a value of 4,521, or if compared to 2014 
decreased by three levels. This ranking is under Thailand (32), South Korea (26), Malaysia 
(18), and Singapore (2). If Indonesia does not prepare for the provision of intermediate to 

professional skilled workers, starting from improving access and quality of secondary 
education, certainly, Indonesia will only become a shelter for intermediate to professional 

skilled workers from member countries of the AEC (ASEAN Economic Community). 
Information and communication technology has developed along with globalization so that 
interaction and delivery of information will take place quickly. People from different 

countries can exchange information, science and technology. But on the other hand, this 
creates a digital-divide or a striking difference between those who are able and unable to 

access the use of ICT (Information and Communications Technology). 
In line with the 2015-2019 RPJMN, the PSMK Directorate in the 2015-2019 

strategic plan has a vision of the formation of character and vocational education 

ecosystems based on cooperation. The implementation of SMK services must be by the 
needs of the workforce to support the harmony of vocational education and strengthen the 

implementation of learning, so each SMK must have a permanent relationship with the 
industry for all stages of learning to start from planning, implementation, learning process, 
supervision and assessment. Also, the level of success of national development is closely 

related to the quality of human resources. 
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II. Review of Literatures 

 

In the CBI-based learning model, there are learning models that aim to provide a 
concrete learning experience through the creation of imitation forms of experience that are 

closer to the actual atmosphere and learning theories that aim to improve the quality of the 
learning process. The application of the computer-based learning model in the learning 
process in the subject of electric power transmission technique for vocational students in 

the development of a CBI-based learning model which includes: 
 

2.1 Learning Model 

Research on learning activities tries to find a learning model. The models found can be 
changed, retested and developed so that they can be applied in learning activities based on 

the learning patterns used. According to Rusman (2017: p.133), before determining the 
learning model, there are several things that the teacher must consider in selecting the 

learning model: 
- Consideration of the learning objectives to be achieved. 
- Considerations related to learning materials or materials. 

- Consideration from the point of view of learners or students. 
- Considerations of a non-technical nature 

The pioneer of learning model research in America is Marc Belth (Rusman, p.131). 
Research on learning models has been carried out by several experts in America since the 
1950s. 

 
2.2 Computer-Based Learning Models 

 Computer-based learning models according to Rusman (2017: 290): 

 
a. Drills Model 

The drills model is a model in learning by training students with subject matter that 
has been given with continuous practice, it will be embedded and then become a habit. 
This model is derived from the Herbart learning model, namely the association model and 

response replication. The characteristics of drills in learning aim to provide a more 
concrete learning experience through the provision of question exercises aimed at testing 

student performance and abilities through the speed of completing practice questions given 
by computer-based learning programs, according to the opinion of Geisert and Futrell 
(1990: 85). ) which states that: “Drills or drills and practice programs, help learners refine 

or enhance. They normally complement classroom instruction by reinforcing skills already 
learned. In such programs, the usual job of the computer is repetitive and follows a district 

pattern. Explain that the routine is commonly quite simple: 

 The learner is presented with a question or problem that corresponds to the target level 

of performance; 

 The learner responds by typing in the answer; 

 The computer evaluates the answer and provides feedback on its accuracy; 
If the answer is correct the learner is presented with another question or problem, if 

the answer is not accurate the learner is allowed to try again. " 

1. Curricular, namely implementing the curriculum as needed for each module and 
communicating it to students. 

2. Learning, namely carrying out the learning process so that students actively learn 
independently through interactive programs that have been designed and defined. 
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3. Diagnosis-guidance, which helps students who experience errors, mistakes, inaction, 
problems in computer-based learning based on the results of assessments, both 

formative and summative, so that students can guide themselves. 
4. Administrative, namely carrying out recording, reporting, assessment, and other 

administrative techniques following the demands of the computer-based program; and 
5. Personal, namely providing examples to students such as mastery of organizing 

material, learning methods, attitudes and behaviours that indirectly inspire independent 

learning motivation and high achievement motives. 
 

b. Simulation Model 

The simulation model is basically a learning strategy that aims to provide a more 
concrete learning experience through the creation of mock-ups of experiences that are 

closer to the actual situation and take place in an atmosphere without risk. In producing 
simulation models, it is necessary to pay attention to how to make simulations that can 

explain the material to be studied by students. 
 

c. Instructional Game Model 

The purpose of instructional games is to provide a learning experience that provides 
learning facilities to increase student abilities through educational games. Instructional 
games are a form of method in CBI-based learning. 

 
2.3 CBI-Based Learning Theory 

Learning (Instruction) shows the efforts of students to learn lesson material as a 
result of teacher treatment. This term is influenced by technological developments which 
are assumed to make it easier for students to learn everything through various media such 

as printed materials, television programs, pictures, audio, and multimedia to encourage a 
change in the role of teachers in managing the teaching and learning process, from the 

teacher as a source. learning to be a teacher as a facilitator in teaching and learning 
(Sanjaya, 2010: 102-103). As stated by Gagne (1992: 3) which states that "instruction is a 
set of events that affect learners in such a way that learning is facilitated". 

In the CBI-based learning model, the use of computers is a centre of learning where 
students play a more active role in learning material using the main media of computers. 

According to Gagne, teaching or teaching is part of learning (instruction) where the role of 
the teacher is more emphasized on how to design or arrange various sources and facilities 
available to be used or utilized by students in learning something. 

 
2.4 Information Processing Theory 

Learning is closely related to cognitive, affective, and psychomotor development. 
Robert Gagne is the originator of the theory who views learning as the process of obtaining 
information, processing information, storing information, and recalling information 

controlled by the brain. A theory of learning from Gagne (1988) called Information 
Processing Learning Theory is a model of activity in the brain when processing 

information. Several models developed by Gagne (1984), Gagne and Berliner, and 
Lefrancois consist of three types of memory, namely: sensory memory, short-term 
memory/working memory, and long-term memory. New information that gets a student's 

attention will be categorized as a short-term store and entered into short-term 
memory/working memory as stated by Gagne and Berliner (1988, 285) as follows: "When 
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we pay attention to a stimulus, the information represented by that stimulus goes into 

short-term memory or working memory ”. 
 

 
Figure 1. Information Processing Model 

 

Under this model, data enters the memory system via a sensor register (Sensory 
Register), then is sent to short-term storage (Short-Term Store) for about 0.5 to 2 minutes 
for preliminary analysis. From this storage then sent to short-term memory or also known 

as working memory (Short-Term Memory). Here the analyzed data is stored for about 20 
minutes. Then the data, after being transformed and coded, becomes part of the knowledge 

system stored in long-term memory (Long-Term Memory). In the process of storing short-
term storage and working memory, some data is lost from the system. 

 

2.5 Educational Media 

The word media comes from the Latin medius which literally means 'middle' or 

'introduction'. The Association of Education and Communication Technology (AECT, 
1977) in America defines the media as all forms and channels used to convey messages or 
information. One of the main functions of instructional media is as a teaching aid that 

contributes to the climate, conditions, and learning environment that teachers create 
(Abdul Gafur, 1979: 5). 

To use the media as a tool, Dale's Cone of Experience (Dale, 1969) was introduced 
in the form of detailed elaboration of the concept of the three main levels of learning mode 
put forward by Bruner (1966: 10 - 11): direct experience (enactive), pictorial 

experience/picture (iconic), and abstract experience (symbolic). 
 

 
Figure 2. Dale's Cone Experience 

 
2.6 Development of CBI-Based Learning Theory 

In line with technological advances; Technological devices, particularly computers, 
have begun to be used in educational settings to develop visual materials such as 

animations and simulations, resulting in the development of CBI-based learning models. 
CBI-based learning can offer students opportunities to develop individual talents, 
knowledge, skills and self-fulfilment (KIE, 2008). Skinner's theory of operant conditioning 

had a tremendous influence on the development of early CBI-based learning (Shlechter, 
1991). 
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There are three basic assumptions about the behaviourist learning process: (1) 

behaviour rather than internal thought processes are focus, (2) the environment shapes 
behaviour, (3) the principles of closeness and reinforcement are central to explaining the 

learning process (Grippin & Peters, 1983). The breakthrough from behaviourism occurred 
with the importation of insight learning ideas into Gestalt theory from Wertheimer, 
Koffka, and Kohler (Moore & Fitz, 1993). In the laws of Gestalt study, there are laws of 

pragmas (principal) and subsidiary laws (additional) which are subject to the basic law. 
Piaget and Bruner focused on cognition and instruction theory, which had an impact 

on learning theory. Piaget (1972) conceptualized the behaviour of the human organism 
starting with organizing sensory-motor reactions and becoming smarter as the coordination 
between reactions to objects became increasingly interrelated and complex. Bruner's 

interest (Knowles, 1984) is in organizing and sequencing knowledge and translating this 
into a theory of instruction. The basic theory of learning activities that he sees involves 

three almost simultaneous processes, namely: the acquisition of new information, the 
transformation or manipulation of knowledge to suit new tasks, and evaluation to see if the 
information is sufficient for the task. Gardner (1985, p. 6) defines cognitive science as a 

contemporary, empirically-based attempt to answer old epistemological questions, 
particularly those relating to the nature of knowledge, its components, sources, 

development and dissemination'. The three features cited by Gardner generally related to 
cognitive science as applicable to computer-based instruction are (1) cognitive science is 
explicitly multi-disciplinary, drawing primarily on the disciplines of psychology, 

linguistics, anthropology, philosophy, neuroscience, and artificial intelligence; (2) the main 
problem for this discipline is the cognitive representation, shape, structure, and 

manifestation at various levels; and (3) the belief that computers will prove central to the 
solution of cognitive science problems, both in researching to investigate various cognitive 
representations and in providing a viable model of the thought process itself (Bednar et al., 

1995). 
From a constructivist point of view, the teacher plays a more facilitative role, 

supporting learners in a self-directed constructive learning process. To achieve effective 
learning outcomes, teaching science and instructional design models are used to guide the 
development of instructional design strategies that lead to appropriate cognitive processes. 

 

III. Research Method 

 
The research method used in the development of learning innovation uses Research 

Development (R&D). The development research method is a method that aims to produce 
a superior product that is preceded by preliminary research before the product is 

developed. The goal of R&D in education is not to formulate or test theories but to develop 
effective products for use in schools. 

 

3.1 Research Model According to Borg & Gall 

The educational research and development model according to Borg & Gall (2003) 

in the book "Educational Research", explains that development research in education is an 
industry-based development model where the findings of the research are used to design 
learning products which are then systematically tested in the field, evaluated and perfected 

until a learning product is produced that meets certain standards, namely: effective, 
efficient, and of high quality. 

The R&D stages by referring to Borg & Gall (1983) include 10 steps, namely: 1. 
Research and Information Collection (conducting research and gathering information), 2. 
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Planning (making plans), 3. Developing Preliminary Forms of Product (developing forms 

initial product, 4. Preliminary Field Testing (conducting initial field tests), 5. Main Product 
Revision (conducting major product revisions, 6. Main Field Testing (conducting field 

tests for main products), 7. Operational Product Revision (conducting operational product 
revisions ), 8. Operational Product Testing (conducting field tests on products), 9. Final 
Product Revision (making final product revisions), 10. Dissemination and Implementation 

(dissemination and implementation). 
 

 
Figure 3. The Stages of the R&D Model According to Borg & Gall 

 

3.2 Dick & Carey System Approach Model 

The R&D model developed by Dick & Carey is a systems approach model or a 

procedural approach model, namely a research model that suggests that the application of 
development design principles be adjusted according to the steps that must be taken 
sequentially. The steps of the Dick & Carey research and development model are 

characteristic of the R&D method in general, which are grouped into 5 research and 
development procedures, namely: analysis, development, design, implementation, and 

evaluation. The five steps of the procedure are interpreted in the 10 steps of the Dick & 
Carey development model, namely: 1) Analysis, contains three procedural steps in the 
Dick & Carey development model: needs assessment to identify the goal (s), conduct 

instructional analysis, and analysis of learners & contexts. 2) Development (develop), 3) 
Design (design), and 4) Implementation (implement) is three procedural steps in the form 

of a cycle that is carried out until the expected development model is found, then in stage 
5,) Evaluation is taken through formative evaluation and summative evaluation. 

 

 
Figure 4. The Dick & Carey System Approach Model 
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3.3 Development Procedures 

The development model used in developing learning media in this study is the Borg 
and Gall (1983) development model combined with the Dick and Carey (2005) learning 

development model which has developmental steps to produce instructional media 
products divided into 5 stages, namely: doing preliminary research, making software 
designs developed in learning media, collecting materials begins with data collection, 

making and collecting animated images, recording and collecting audio, creating and 
producing multimedia-based interactive learning media equipped with media instructions, 

and reviewing and testing product trials or field trials in the context of product revision and 
formative evaluation. 
 

 

 

 

 

 

 
Figure 5. Interactive Multimedia Development Procedure 

 

IV. Discussion 

 
The results showed: (1) the validation of the learning design expert as a whole 

showed an average score of 3.97 in the feasible category, (2) the validation of the content / 
material experts as a whole showed an average score of 4.32 in the very feasible category, 
(3) the validation The software engineering construction experts as a whole showed an 

average value of 4.38 very feasible categories, (4) individual trials as a whole showed an 
average value of 3.97 in the feasible category, (5) small group trials as a whole showed an 

average of 3.56 decent categories. The results of product validation for the development of 
a CBI-based learning model in the subject of electric power transmission networks in 



 

 

2092 

students of SMK Negeri 1 Percut Sei Tuan, Department of Electrical Power Network 

Engineering, Electrical Engineering Expertise Study Program, shows the results of the 
feasibility to be developed. 

 
4.1 Feasibility of the Developed CBI-Based Learning Model 

The cognitive theory of multimedia learning tends to focus on learning that aims at 

reducing extraneous processes (highlighting important material) or managing essential 
processes (breaking lessons down into parts). Multimedia learning cognitive theory 

follows cognitive load theory differentiating between three types of processing demands 
on the learner's cognitive system during learning: (a) extraneous processes, which are 
cognitive processes that do not serve the purpose of teaching and are caused by poor 

learning design, (b) essential processing, which are cognitive processes that aim to 
represent the material presented mentally and are caused by the complexity of the material, 

and (c) Generative processing, which is a cognitive process that aims to understand 
material and is caused by the efforts of learners to be involved in the learning process such 
as selecting, organizing, and integrating. 

Based on the cognitive theory of multimedia learning, research on instructional 
design principles initially focused on techniques for minimizing extraneous processing 

(reducing extraneous words and graphics or highlighting key material), and gradually 
expanded to include essential processing management techniques (breaking lessons 
complex into manageable parts or provide pre-training in key concepts). 

Computer-based instructional simulation is one of the most powerful methods of 
educational delivery because computer-based instructional simulation provides authentic 

and situated forms of practice, feedback about performance, a depiction of how a device or 
system works and motivation to learn while avoiding physical hazards and constraints. The 
effectiveness of a systematic approach in instructional design provides an empirical and 

replicable process for reliable assessment to continuously and empirically enhance the 
learning experience developed. In computer-based learning simulations, students learn by 

actually carrying out the activities to be studied in a context similar to the real world. 
 
4.2 The Effectiveness of the Developed CBI-Based Learning Model 

The information processing model is a prevailing theory in cognitive psychology. 
This includes three types of memory (sensory register, working memory, and long-term 

memory) that interact to encode the incoming information. The main idea in this theory is 
that cognitive capacity in working memory is limited so that if the learning task requires 
too much capacity, learning is hampered. The general principles employing cognitive load 

theory are to reduce extraneous cognitive load, manage intrinsic cognitive load, and 
promote germane charge. All information felt by the sensory register will be transferred to 

working memory when students pay attention to learning. Students use 2 (two) training 
models when processing information on working memory, namely: (a) Maintenance 
exercises (memorization) when students read learning material many times to remember, 

(b) Elaborative exercises (the process of organizing information) to achieve meaning. 
Limitations in duration and capacity of working memory are considered important 

factors when designing instructions. A series of studies have found that individual working 
memory performance correlates with cognitive abilities and academic achievement. This 
theory explains the learning process in terms of information processing systems that 

involve long-term memory to effectively store all human knowledge and skills. Cognitive 
load theory has been applied with some success in the field of computer learning. 

 



 
 

2093 

4.3 Advice 

Based on the findings that have been described in the conclusions and implications 
of the research results, the following suggestions are made: 

1. Electrical engineering subjects for XI grade students of the Electricity Engineering 
study program for the Electrical Power Network Engineering major with the electrical 
power network engineering expertise program at SMK Negeri 1 Percut Sei Tuan 

require creativity, for this, we need adequate facilities such as practical equipment and 
equipment and resources. -source required. 

2. The product of developing CBI-based learning models in electrical engineering 
subjects for vocational school students to improve the results of the learning process is 
one of the tools to help convey messages in the learning process, the existence and 

ability of teachers to use CBI based learning model development products in electrical 
engineering subjects for students. Vocational high schools to improve the results of 

the learning process are needed as facilitators so that class XI students of the 
Electricity Engineering study program for the Electrical Power Network Engineering 
major with the power grid engineering expertise program of SMK Negeri 1 Percut Sei 

Tuan can be actively involved in the learning process. 
3. For the product development of a CBI-based learning model in electrical engineering 

subjects for vocational school students to improve the results of the learning process to 
be more optimal and suitable for further use, things are needed that can support 
product development consisting of curriculum developer experts, subject matter 

expert, financial support and infrastructure and time available. 
4. because of limited research time and funds so that there are still many uncontrolled 

influences, it is necessary to carry out further research on a more representative 
sample. 

 

V. Conclusion 

 
As a result of the rapid development of information and communication technology, 

the use of computers in education is inevitable. The use of computers in teaching and 

learning has been carried out to find learning models that can enhance learning. The 
integration of technology into education means using it as a tool to teach subject matter 

and to promote problem-solving and higher-order thinking skills. There are software 
supported educational products designed for use in computers and teaching practices. It 
was found that the use of computers and teaching packages with materials such as videos, 

slides, CDs, sound and animation in science and technology courses made it possible to 
have interactive learning. 
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