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Abstract  
This research aims to determine student learning outcomes in the subject of budget estimate plan by implementing 

building component teaching aids and ARCS (attention, relevance, confidence, satisfaction) learning models. This 

research applied the classroom action research (CAR) model. The research was conducted in three cycles. The 

research subjects involved state vocational high school students in Sukoharjo. The research began with identifying 

the existing problems in the classroom by carrying out a pre-cycle. Cycle I started with a planning cycle in the form 

of the learning preparation steps by applying ARCS learning models and building component teaching aids. 

Meanwhile, action, observation, and reflection were done in Cycle II and Cycle III. Based on this study’s results, the 

ARCS learning model and building component teaching aids could improve student learning outcomes. 
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1. Introduction 

Schools play an essential role in developing students' 

competencies. In their competence development, students 

must be able to solve problems in small contexts at school, 

which will later be applied in the surrounding environment 

[1]. In this case, in the vocational high school curriculum 

for building engineering majors, various subjects cover 

adaptive, normative, and productive learning [2], [3]. One 

of the productive subjects that must be studied in this 

major is the budget estimate plan (RAB), which 

encompasses how to calculate expenditure budgets and 

estimates in constructing a building [4],[2]. 

Formerly, the budget estimate plan subject in the KTSP 

curriculum was given to class XII in even semesters on the 

grounds that students have first understood the various 

building components studied in classes X and XI. 

However, the change of curriculum into the 2013 

curriculum has made budget estimate plan subject given to  

 

 

 

 

 

class X, where this material delivery is not too deep, 

both in budget estimate plan subject and other subjects 

related  

to building engineering [5],[6],[7]. It was revealed that 

students could work on various budget estimate plan  

questions but did not understand what they were 

calculating. From the discussion results, coupled with 

direct observations by the researchers before carrying out 

the research, it was uncovered that there were obstacles in 

the learning process of budget estimate plan subject, in 

which many students still did not comprehend the material 

taught by the teacher. It was because teachers who taught 

budget estimate plan subject still used the lecture teaching 

method before the class. Friskawati & Sobarna [8] stated 

that the learning process must involve the student's 

psychological aspects, both physically and spiritually, to 

accelerate behavior change quickly, precisely, efficiently, 

and correctly, either related to cognitive, affective, or 
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psychomotor aspects. The learning process here is defined 

as a person's internal activities, consisting of various 

events strung into stages, forming the learning process 

[9],[10]. In addition, events around the subject can either 

support or hinder the learning process. 

We all know that learning is a process of interaction 

between students and their environment, this will then 

cause changes in themselves, both cognitively, affectively 

and psychomotor. However, learning activities are 

influenced by a condition, both internal and external. A 

very strong internal influence in achieving learning 

objectives is interest. With a strong interest in learning, it 

will be able to achieve learning goals easily. In this case, 

interest is included in the motivational element in the 

ARCS Motivation Model. 

On the other hand, the ARCS learning model was 

developed based on the expectancy-value theory, 

containing two components: the value of the goal to be 

achieved and the expectancy to successfully achieve that 

goal [11]. Of the two components, Keller developed them 

into four components [12]. The four learning model 

components consist of attention, relevance, confidence, 

and satisfaction (ARCS) [12],[13]. This ARCS learning 

model prioritizes student attention, adapts learning 

materials to student learning experiences, creates self-

confidence, and generates a sense of satisfaction in 

students [14]. 

More specifically, a budget estimate plan for a building 

or project is a calculation of the costs required for 

materials, wages, and other costs related to the 

implementation of the building or project. Besides, the 

budget is explained as the price of building materials, 

calculated carefully, and meets the requirements. The 

budget estimate plan is then gauged based on easy-to-

determine plan drawings and specifications, wages for 

labor, and work tools [2]. In the construction process, 

estimates include many things, embracing various 

purposes and interests for diverse organizations' 

managements. 

Furthermore, teaching aids are vital for achieving 

maximum learning outcomes; teaching aids can be in the 

form of learning media or other supporting tools [15],[16]. 

In a limited sense, teaching aids are several objects or 

equipment that function to assist the learning process [15]. 

These teaching aids can be in the form of real or imitation 

objects [17]. In this case, a miniature model results from 

simplifying a reality but does not show activity; it can 

help students about the details of an object to be the 

discussion subject in three dimensions [18], [19].  

Based on the background of the problem above, look at 

the effectiveness of using the ARCS learning model. So 

this study aims to determine the increase in student 

learning outcomes in class X architectural drawings at 

Vocational High School in Sukoharjo, especially in the 

subject of budget planning, which in the learning process 

applies the ARCS learning model and building component 

learning devices. 

Methodology 
This classroom action research was carried out at 

Vocational High School in Sukoharjo, with research 

subjects that amounted to 35 students. The data were 

obtained after carrying out the test and were further 

analyzed. This data analysis aimed to answer the questions 

raised previously in this study.  

This research was carried out before the covid-19 

pandemic, this means that the learning process is still 

carried out with face-to-face meetings, between teachers 

and students in the classroom. During the learning 

activities, the researchers paid attention to two aspects: 

student motivation and activities during the learning 

process and student learning outcomes. The researchers 

also observed students' enthusiasm when participating in 

learning; for example, students provided feedback and 

were interested in the teaching aids provided and the 

students’ condition in completing tests at the end of 

learning, whether asking friends or working individually. 

Data collection tools were in the form of observation 

sheets and final test results. The data analysis and 

processing were then carried out after the learning process 

was complete. In this case, two types of student data were 

required: activities during the learning process and data 

about student learning outcomes. The data were then 

processed by the formula according to Dimyati & 

Mudjiono [20]: 

P %     = F / N x 100 %  

 

Information: 

P % = Average percentage of student activity 

F     = Number of active students 

N    = Total number of students 

 
Table 1. Criteria for student learning activity 

 

Category 

 

Percentage Range 

Very little 1% - 25% 

Little 26% - 50% 

Many 51% - 75% 

Numerous 76% - 100% 

 

Student learning outcomes could be seen based on the 

test results obtained by students. It was to know the extent 

to which students have understood the material given, 

using the formula according to Sudjana [21]: 

X = ∑ Xi/N 

 

Information: 

X  = Average  

Xi = The score of each student taking the test 

N  = The number of students taking the test 

 

To determine the achievement of learning objectives, it 

is necessary to formulate indicators of the success of 

prepared actions realistically and measurably. The 

cognitive aspect is the assessment of learning outcomes on 

the achievement of scores obtained by students in the 
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learning process. As explained above, the achievement of 

minimum completeness criteria was 77, with a percentage 

of students as much as 75%. 

 
Table 2. Cognitive aspect 

 

Measured Aspect 
Targeted Score 

Percentage 

How to Measure 

The score obtained 
during the written 

test/exam 

77 as much as 75% 

Measured from the 

written test results 

after the learning 
took place 

 

The psychomotor aspect relates to the students’ abilities 

to show expertise and skills in class. For the psychomotor 

aspect assessment, three activity categories were taken, 

including writing, drawing, and motoric activities, since 

they represented the psychomotor aspect. 

 
Table 3. Psychomotor aspect 

 

Measured Aspect 
Targeted Score 

Percentage 

How to Measure 

Learning activities 

include writing, drawing, 

and motoric activities. 

75% 

Observed during the 

learning process by 
counting the number 

of students who got 

a score of ≥ 2.66 (B-
) 

 

The affective aspect associates with the students’ 

abilities to behave and whether they are active in 

participating in classroom activities. In this study, for the 

affective aspect assessment, five activity categories were 

considered: visual, oral, mental, listening, and emotional 

activities, as they demonstrated in assessing the affective 

domain. 

 
Table 4. Affective aspect 

 

Measured Aspect 
Targeted Score 

Percentage 

How to Measure 

Learning activities cover 
visual, oral, mental, 

listening, and emotional 

activities. 

75% 

Observed during the 

learning process by 

counting the number 
of students who got 

a score of 2.66 (B-) 

Results 
In this research, the first stage is planning, all forms of 

preparation and action plan to be carried out in learning to 

improve student learning activities and outcomes. This 

stage included preparing lesson plans (RPP), designing 

learning models, compiling learning modules, making 

learning aids/media, preparing student observation sheets, 

and preparing for learning outcomes tests. 

Activities that occur during implementation are 

adjustments to learning planning so that the learning 

process will consist of activities delivering material orally 

by teachers to students, as well as practical learning in 

accordance with the curriculum and learning objectives on 

each subject. 

The next stage is action. The action chosen to overcome 

emerging problems was to increase budget estimate plan 

subject’s activities and learning outcomes by applying the 

ARCS learning model. The steps taken comprised the 

introduction, core, and closing activities. The following 

are the respective results obtained during the research 

implementation. 
 

Table 5. Introduction activities 

 

 

Teacher Activities 

 

Student Activities 

The teacher opens the lesson and motivates 
students to be enthusiastic in participating in 

learning. 

Students pay 

attention and listen. 

The teacher provokes students by asking 

questions related to the material to be studied. 

Students pay 

attention and listen. 

The teacher describes the objectives and 

benefits of learning to be presented (R). 

Students pay 

attention and listen. 

The teacher conveys the indicators to be 

achieved. 

Students pay 

attention and listen. 

 
Table 6. Core activities 

 

 

Teacher Activities 

 

Student Activities 

The teacher gives the material for 15 

minutes and relates the learning to daily 

activities (A). 

Students listen, pay 

attention, and take 

notes. 

The teacher brings out the teaching aids 

before the class (A & R). 

Students pay attention 

to the teaching aids. 

Students are appointed one by one to come 

to the front of the class explaining the 

building components (R & C). 

Students come to the 

front of the class and 
set an example for 

other students. 

Students are allowed to disassemble the 

teaching aids and try to understand the 

various building components (C). 

Students pay attention 

and try the teaching 

aids. 

Students are given feedback in the form of 

spontaneous questions (C). 

Students try to answer 

questions. 

 
 

Table 7. Closing activities 

 

Teacher Activities Student Activities 

The teacher conveys the lesson that has 

been discussed (S). 

Students listen and pay 

attention. 

The teacher gives the students questions 

related to building components (S). 

Students take the test 

given by the teacher. 

Students and teachers evaluate learning 

outcomes (S). 

Students take notes on 

the assignments given 
by the teacher. 

The teacher conveys the follow-up to the 
next lesson (S). 

Students listen and pay 
attention. 

 

The subsequent stage is observation. Observation 

activities in this research were carried out to observe all 

indicators of student activity during learning. Each student 

activity was recorded on the observation sheet. In this 

research, the writers collaborated with the team-teaching 

teachers. In this regard, the teachers acted as implementers 

(teaching), while the writers were observers. 

After that, reflection was carried out. Reflection here is 

defined as an effort to examine what has happened and 

what has been produced or has not been completed in the 
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previous step as consideration for taking the following 

actions. In this study, the results obtained during the 

action at the first meeting became a guideline for taking 

action at the next meeting. The deficiencies that occurred 

in the first meeting were corrected at the next meeting, 

and so on. With Cycle II, an overall picture would be 

obtained, and the answers to the problems raised would be 

known. 

Based on the implementation results of the ARCS 

learning model with the help of teaching aids carried out 

in three cycles, it could be concluded that starting from the 

pre-cycle, Cycle I, Cycle II to Cycle III, there has been an 

increase in cognitive, affective, and psychomotor 

assessments. Student learning outcomes in Cycle III 

showed optimal results and had achieved the previously 

set results. The comparison of the action results between 

the pre-cycle, Cycle I, Cycle II, and Cycle III is described 

as follows: 

In terms of completeness achievement of minimum 

learning outcomes, cognitive results in the pre-cycle, 

Cycle I, Cycle II, and Cycle III experienced a significant 

increase. Starting from the pre-cycle, student 

completeness was 24.3% to 41.9% in Cycle I. Since it has 

not reached the minimum completeness criteria indicator 

of 77 with 75%, the students were treated in the next 

cycle. After treatment in Cycle II, there was an increase in 

cognitive aspects of 45.2% and continued to increase in 

Cycle III by 87.9%. 

. 

 
Fig. 1. Minimum score completeness improvement graph 

 

Affective domain assessment in Cycle I, Cycle II, and 

Cycle III used five of eight student activity classifications 

taken from 177 kinds of student activities in the learning 

process by Paul B. Diedrich [2]. These five aspects 

encompassed visual, oral, mental, listening, and emotional 

activities. These five aspects represented the affective 

domain assessment. These aspects have also been adapted 

to classroom learning; thus, the points taken followed the 

budget estimate plan learning. 

 

 
Fig. 2. Student improvement results in affective aspect 

 

The psychomotor results in Cycle I, Cycle II, and Cycle 

III were based on three of eight student activity 

classifications taken from 177 kinds of student activities 

in the learning process by Paul B. Diedrich [3]. These 

three aspects included motor, writing, and drawing 

activities. In Cycle I, the result obtained was 32.3% 

completeness. In Cycle II, the result was 58.1%, while in 

Cycle III, the completeness result was 87.8%. It indicated 

that the psychomotor aspect experienced completeness 

from a predetermined limit of 75%. 

 

 
Fig. 3. Student improvement results in affective aspect 

 

Moreover, student competency scores were obtained 

from comparing three aspects of cognitive, affective, and 

psychomotor assessment in Cycle I. It means that if a 

student got a minimum completeness score in one aspect 

but did not pass in another, the student was declared not to 

have passed. 

 
Table 8. Student competency score in cycle I 

 

Completeness Percentage 

 

Complete 

 

Not Complete 

Total students 8 23 

Completeness Percentage 25.8% 74.2% 

 

From the results obtained, the completeness percentage 

in Cycle I was 25.8%. It indicated that the average class 

had not passed the predetermined level of 75%. 

 
Table 9. Student competency score in cycle II 

 

Completeness Percentage 

 

Complete 

 

Not Complete 

Total students 11 20 

Completeness Percentage 35.5% 64.5.% 

 

The results revealed that the completeness percentage 

in Cycle II was 35.5%. It signified that the average class 

had not passed the predetermined level of 75%. 

 
Table 9. Student competency score in cycle II 

 

Completeness Percentage 

 

Complete 

 

Not Complete 

Total students 19 8 

Completeness Percentage 75.8% 24.2% 

 

From the results obtained, the completeness percentage 

in Cycle III was 75.8%. It demonstrated that the average 

class had already experienced completeness as previously 

determined, which was 75%. After calculating the three 

assessment aspects, the competency score was obtained by 
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comparing the three aspects. The competency score 

obtained in each cycle increased, starting from Cycle I of 

25.8%, Cycle II of 35.5%, and Cycle III of 75.8% from 

the specified limit of 75%. It showed that applying the 

ARCS method to SMKN 2 Sukoharjo students could 

improve their learning outcomes. 

The study results have proven that the implementation 

of the ARCS-based learning model could enhance 

students' academic achievement, in this case, the learning 

outcomes. This success of improving learning outcomes 

could not be separated from the stimulus provided through 

a series of ARCS-based learning. It is because 

concentration in learning is an essential part of the ARCS 

learning model [4]. Besides, the model components that 

synergize will be able to grow other competencies, such as 

students' motivation in participating in learning activities, 

independent learning abilities, critical thinking skills, 

communication skills, and mastery of problem-solving 

through contextuality of the material that being taught [5], 

[6], [1]. The study results, showing an increase in each 

cycle, disclosed that in the learning process, it took time 

for teachers and students to adapt to a learning model. 

Therefore, teachers are expected to remain diligent and 

consistent in providing innovation by implementing 

interactive learning models under the 2013 curriculum 

provisions [7]; for example, innovation in learning models 

with a scientific approach and integrated with technology 

[8], [9], [10]. Thus, the learning process will be able to run 

optimally, which will then have implications for 

improving learning outcomes and mastering the 

determined competencies. Through this research, it was 

also grasped that a teacher must be able to follow 

technological developments and advances in learning 

management, proven by conventional and one-way 

learning methods that could cause delays in the process of 

achieving learning objectives. 

Conclusions and Recommendation 

Based on the classroom action research results 

conducted, it showed that using the ARCS learning model 

could improve student learning outcomes in the cognitive, 

affective, and psychomotor domains. It was proven by 

increased score results, and those have achieved the 

minimum completeness planned in the three domains from 

Cycle I to Cycle III. Because the ARCS learning model 

could maintain student motivation, it influenced the 

atmosphere to participate in classroom learning. 

Moreover, with the help of building component teaching 

aids, it could assist students to visualize the actual house 

building, helping them calculate budget needs in budget 

estimate subject. Therefore, it could be stated that the 

ARCS learning model and building component teaching 

aids could improve student learning outcomes at 

Vocational High School 2 Sukoharjo. 

Based on the research carried out and the results 

obtained, the researchers could convey the study’s 

limitations and provide some suggestions for other 

researchers to carry out further studies, with the ARCS 

model and building component teaching aids, it is hoped 

to help other learnings, support student learning outcomes, 

and lead vocational high school students to participate in 

various competitive activities related to building 

techniques, the building component teaching aids utilized 

can be further refined to increase students' interest and 

curiosity. The use of building component teaching aids 

can also be used for other learnings but is still related to 

building techniques, the teachers should actualize 

themselves with the latest learning models to better and 

create varied learning in the future, and other teachers who 

have not implemented learning using the ARCS model 

and building component teaching aids can apply the 

learning to increase the student's motivation and 

enthusiasm in participating in teaching and learning 

activities. However, it must also be adjusted to each 

school’s ability. 

Many researcher can compare this study with other 

studies that use building component teaching aids or 

ARCS model. Also, it can be useful for the world of 

education in Indonesia. 
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