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Abstract—This study aims to find out the effect of the Google SketchUp 
application and the need for achievement on students’ learning achievements of 
building interior design. Quasi-experimental research was conducted at the Vo-
cational High School (VHS) with a 2 x 2 factorial design. The Google Sketch-
Up application was used in the experimental group, while the PowerPoint Slides 
were used in the control group. The sample consisted of 56 VHS students, study 
program of modeling design and building information. The instruments used are 
need for achievement tests and learning achievement tests with reliability coef-
ficients of 0.916 and 0.671. To test the hypothesis using multiple variance anal-
ysis techniques and the Tukey test. The results show that the Google SketchUp 
application is more effective than the PowerPoint in the learning of building in-
terior design. Students who classified with a high need for achievement earn 
higher learning achievement compared to the lower one. There is an interaction 
between the Google SketchUp application and the students’ need for achieve-
ment. For students who have a high need for motivation, using the Google 
SketchUp application is more effective than using PowerPoint Slides. On the 
other side, the students who have a low need for motivation, the use of the 
Google SketchUp application does not differ significantly compared to the use 
of PowerPoint Slides. This finding is very useful for vocational teachers as an 
effort to improve the learning process of building interior design. However, it is 
also possible that these findings can apply more broadly to student learning in 
other skills competencies in VHS. These findings contribute to the management 
of vocational education as an effort to implement VHS revitalization. Further-
more, it also can be used as a consideration by the Head of VHS and decision-
makers in the Ministry of Education and Culture.  

Keywords—Google SketchUp, Need for Achievement, Learning Achievement, 
Building Interior Design. 
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1 Introduction 

Technological developments in the industrial revolution 4.0 allow automation in all 
fields to achieve effective and efficient productivity. The industrial revolution 4.0 is a 
combination of three main megatrends, namely physical, digital, and biological [1]. 
Physical megatrends are characterized by four main aspects, namely: autonomous 
vehicles, 3D printing, advanced robotics, and new materials. Digital megatrends are 
characterized by the use of the internet, commonly called the internet of all things 
(IoT). Meanwhile, biological megatrends are characterized by the development of 
synthetic biology. In addition, technological development raises the needs and chal-
lenges of the labor market. The needs of human resources require professional work-
ers who are able to win the competition in labor competition [2]–[4]. In Indonesia, 
secondary education that prepares its graduates to become skilled workers is the Vo-
cational High School (VHS). To improve the quality and competitiveness of voca-
tional school graduates, a Presidential Instruction Number 9 of 2016 concerning the 
revitalization of VHS. According to the Presidential Instruction, the Ministry of Edu-
cation and Culture has revised and adjusted the VHS curriculum to fit the competency 
needs of the business and industrial world called as Link and Match. The "Link" and 
"match" indicate that graduates have a competitive attitude, consisting of work ethics, 
motivation achievement, expertise, competitiveness, money beliefs, and attitudes to 
saving [5]. Completion and alignment of the VHS curriculum with business and in-
dustrial world are carried out by aligning the vocational education skills spectrum. 

In this study, State Vocational School 1 Stabat, is one of the four referral VHS in 
North Sumatra Province included in 120 referral VHS in Indonesia and applying the 
skills spectrum in 2018. This school has 11 Departments that the number of students 
tends to increase each year. In the academic year 2017/2018 there were 1692 students; 
2018/2019 1801 students; and 2019/2020 1921 students. In the study program of 
Construction and Property, it only opens the design modeling and building Infor-
mation Department. It is because this Department attracts the attention of the citizen 
in the Stabat and surrounding areas. This is proved by the number of interested appli-
cants for new students approximately 300 people each year, while the capacity is 
limited to 72 students. One of the productive subjects in this Department is Software 
Application and Building Interior Design. This subject consist of two vocational com-
petencies which are software applications and building interior design. The learning 
achievements observed in this study are the learning achievements of building interior 
design. Based on the data of the last three years, students’ learning achievement in the 
subject has not been satisfactory. It is because almost 20% of students are not success-
ful. As an illustration, students who are not successful in 2016 are 13.89%, in 2017 
and 2018 respectively are 22.22%. During this time, the application used by teachers 
in building interior design subject is PowerPoint slides. The PowerPoint slide app 
only shows 3D animated pictures. This 3D effect is commonly called a pop-out. There 
are three steps to creating 3D effects in PowerPoint, namely: (1) finding images suita-
ble for presentations, (2) eliminate unnecessary background, and (3) Pop-Outs. Pop-
Out is composing the selected image so that it looks like three dimensions. Figure 1 
shows the sample of PowerPoint slides. 
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Fig. 1. Interior preview through PowerPoint slide 

2 Theoretical Framework 

2.1 Google SketchUp application 

Currently, various technology used to assist the educational process. Especially in 
learning process technology-based learning has been developed and tested to assists 
and increase the effectiveness of learning. Those technology formed as media, device, 
game, application and so on [6]–[12]. In this case, it is necessary to increase student 
learning achievement in building interior design subject using technology. Efforts to 
improve learning achievement is to use the Google SketchUp application. Google 
SketchUp is software that can be used to model 3D objects. Google SketchUp is a 3D 
graphics program developed by Google that combines a set of tools that are simple, 
but very suitable for 3D graphic design on a computer screen. Google SketchUp con-
sists of two versions which are open access and Pro version. The open access version 
can be used to design and create 3D objects, while the Pro version with LayOut is 
provided for professionals in the 3D graphics field. Figure 2 shows the preview of 
Google SketchUp application. The Google SketchUp application is very suitable for 
use in learning related to graphics and animation [13], [14]. The Google SketchUp 
application on building design is more efficient and effective if implemented into 3D 
design. 

Based on the observation of the pre-test implementation using the Google Sketch-
Up application, there are some students who have difficulty using the 3-button mouse 
(middle, right, and left). The ability to use the 3-button mouse is very important to use 
the Google SketchUp application. It is because the middle button (roll) functions for 
zoom, orbit, pan, re-center, and view. The right button functions for menus and con-
texts, while the left button functions for selection. The use of a 3-button mouse on the 
Google SketchUp application is not the same as using a 3-button mouse on other 
applications, such as PowerPoint slides, MS Excel, MS Word. 
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Moreover, Learning can be defined as behavior changes that can produce an ability 
from the learning experience and interaction of students with their environment [15]. 
According to the statement, the students’ ability of building interior design are: (1) 
able to present the basic principles of 3D images, (2) able to operate 3D drawing or-
ders, (3) able to make 3D images using the material editor function, and (4) able to 
examine the results of 3D drawing rendering. 

 
Fig. 2. Interior preview through Google SketchUp Application 

From the description, it can be concluded that the use of 3D applications can clari-
fy students' understanding of the building interior design. It also can be forming stu-
dent learning experiences according to learning material starting from abstract materi-
al towards more tangible learning. The 3D application that fits the description above 
is using the Google SketchUp application.  

2.2 Need for Achievement (N-Ach) 

Furthermore, students' motivational factors must also be considered in learning the 
building interior design. In general, motivation can be interpreted as energy for some-
one to carry out their activities. The motivation affects student learning and behavior 
because it can direct behavior toward specific goals and influence cognitive processes 
[16]. There are three motivational functions in learning which are: a stimulus for ac-
tion, driver of action, and as director of the act. Thus, motivation can make students 
more concentrate on learning, so that learning goals can be achieved properly. More 
specifically, the need for achievement is encouragement from within individuals to 
excel and strive hard to succeed [17]. The need for achievement is encouragement 
from within individuals to be able to achieve goals [18], [19]. From the description 
above it can be concluded that the need for achievement is an intrinsic motivation that 
comes from within the individual. Students who have a high need for achievement 
will study harder to achieve better performance it is because these students are not 
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depending on external motivating factors. In addition the characteristics of individuals 
who have a high need for achievement, including do the best; do work successfully; 
completing tasks well; trying to do a better job than others [20]. 

2.3 Learning achievement 

Moreover, it is known that the need for achievement factor can influence student 
achievement in building interior design subject. Learning achievement can be defined 
as learning outcomes that show how far students have been able to achieve the speci-
fied learning goals [21]. Therefore, it can be concluded that the influence of the use of 
the Google SketchUp application and the need for achievement factors is very im-
portant to observe through this study. Figure 3 shows a theoretical framework of this 
study. Based on the framework, it can be seen that need for achievement and Google 
SketchUp as a technology-based application influence the learning achievement of 
building interior design course. Based on the description, several problems arise, 
namely: (1) Is the use of the Google SketchUp application more effective than using 
PowerPoint slides? (2) Do students who are classified as a high need for achievement 
get higher learning achievement? (3) Is there an interaction between the use of the 
Google SketchUp application and the need for achievement motivation of students in 
building interior design learning? 

 
Fig. 3. Theoretical framework 

Based on the introduction, the use of the Google SketchUp application will make it 
easier for students to learn about interior design since this application has an attractive 
interface that can make an attractive 3D modeling. Also, many open sources and 
plugins that support the performance of SketchUp, the 3D application is very light for 
computers and easy to get features through a 3D warehouse. While the use of Power-
Point slides only can display interior images with additional 3-dimensional animation. 
Therefore, it can be assumed that the use of the Google SketchUp application is more 
effective compared to the use of PowerPoint slides in learning the interior design. 
Furthermore, the effectiveness of using the Google SketchUp application in learning 
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the interior design is influenced by a student’s need for achievement. The motivation-
al theory that explains the differences between someone who achieves the better of 
others [22]. Someone who has high need for achievement can face challenges based 
on their abilities. For students who have high need for achievement, the use of the 
Google SketchUp application makes them get the motivation to study hard to achieve 
better. Therefore, it can be shown that students who have high need for achievement 
will have higher achievement in learning. Whereas for students who have low need 
for achievement do not like to face more complex challenges in learning, so it is more 
fun to learn when using PowerPoint Slides. Therefore there is an interaction between 
the use of the Google SketchUp application and the level of student’s motivation. For 
students who have high need for achievement, the use of the Google SketchUp appli-
cation is more effective than using PowerPoint Slides. On the other hand, for students 
who have low need for achievement, the use of PowerPoint Slides is more effective 
than using the Google SketchUp application. 

3 Method 

3.1 Research design 

This study using a quasi-experimental method with a 2 x 2 factorial design [23]. 
This method is very suitable to compare the effect of effectiveness between the use of 
the Google SketchUp, Slide PowerPoint applications and the need for achievement 
factors on the students’ learning achievement of building interior design subject. The 
sample consisted of 56 students of State VHS 1 Stabat, North Sumatra, Indonesia. It 
divided into two groups which are 28 students in the experimental group who were 
treated using the Google SketchUp application, and 28 students in the control group 
were treated using Slide PowerPoint. Treatment for the experimental group and the 
control group was conducted four times with the same learning material which is the 
building interior design. The sample is determined by strata technique, which is high 
and low need for achievement. Table 1 shows the details of research design. 

Table 1.  2X2 factorial research design 

Variable Google SketchUp Application (A1)  PowerPoint Slide Application (A2) 
High need for motivation (B1) A1B1 A2B1 
Low need for motivation (B2) A1B2 A2B2 

 
From Table 1 it can be seen that A1B1 is the group of Google SketchUp applica-

tions for the student with a high need for motivation. A2B1 is the group of Power-
Point slides application for the student with a high need for motivation. A1B2 is the 
group of Google SketchUp application for the student with a low need for motivation. 
A2B1 is the group of PowerPoint slides application for the student with a low need 
for motivation. 
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3.2 External and Internal validity  

To ensure that the chosen factorial design is good enough for testing the research 
hypothesis, external validity and internal validity are controlled. External validity is 
controlled through population validity and ecological validity. While internal validity 
is controlled through the effect of history, the effect of saturation, the effect of initial 
tests, the effect of measurement instruments, the effect of differences in the selection 
of research subjects, the effect of losing experimental participants, and contamination 
between experimental classes. From the two experimental groups, students in group A 
learn by using the Google SketchUp application, and students in group B learn by 
using PowerPoint slides. In this study, two teachers were assigned, each teaching in 
group A and group B. Before the teacher carried out the task, an explanation was 
given about the application of the software that would be used in learning about inte-
rior design. Before students in group A and group B were treated, the similarity fac-
tors were first reviewed, which are: learning objective factors, student factors, situa-
tion factors, teacher factors, and facility factors. While the different factors are the use 
of 3D applications, the use of the Google SketchUp application in group A, and the 
use of PowerPoint slides in group B. 

Classification of student’s motivation is measured by a motivation test developed 
by the research team based on motivation theory, and student achievement is meas-
ured by a learning achievement test that is also developed by the research team based 
on the building interior syllabus. After testing the instrument, the validity of the 
achievement motivation test items was analyzed by Karl Pearson's product-moment 
correlation technique, and the reliability coefficient was calculated by the Alpha coef-
ficient. After analyzing the trial data, it turns out that from 32 items of motivation test, 
27 valid items were obtained, and the reliability coefficient was 0.916. Next, the va-
lidity of the learning achievement test of the interior design was analyzed based on the 
difficulty index and distinguishing power index, and the reliability coefficient was 
calculated by the Kuder-Richardson formula (KR20). After analyzing the test data, it 
turns out that from the 20 items of interior design achievement test, 17 valid learning 
achievement tests were obtained, and the reliability coefficient was 0.671. The relia-
bility coefficient of both instruments is high and significant. 

3.3 Data analysis 

In accordance with the 2 x 2 factorial design research design, the analytical tech-
nique used for hypothesis testing is two-way variance analysis (ANAVA) and fol-
lowed by the Tukey test. The use of ANAVA must meet the requirements for nor-
mality and homogeneity tests. For the normality test using the Kolmogorov-Simirnov, 
and for the homogeneity test using Levene's test. 

The classification of the need for achievement is measured by the tests with a reli-
ability coefficient of 0.916. Then, the student learning achievement is measured by a 
building interior design learning achievement test with a reliability coefficient is 
0.671. Research data were analyzed using Karl Pearson product moment correlation 
techniques [24], Alpha coefficients [25], Kuder-Richardson (KR20) test, Kolmogo-
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rov-Smirnov Test [26], Levene's test [27], Two-way Variance Analysis [28], and the 
Tukey test. The product moment is used to analyze the validity of need for achieve-
ment test items. The alpha coefficient is used to calculate the reliability coefficient of 
need for achievement test. Kuder-Richardson (KR20) is used to calculate the reliabil-
ity coefficient of building interior design tests. Kolmogorov-Smirnov to test normali-
ty, Levene's test to test homogeneity. Two-way variance analysis and the Tukey test 
were used to test the hypothesis. 

4 Result and Discussion 

4.1 Descriptive statistic result 

The tendency of the vocational students’ need for achievement is analyzed based 
on ideal standard criteria and is classified into four, which are: high, sufficient, lack-
ing, and low. After analysis, it found that 45.71% of SMK student motivation was 
high, 52.86% classified as sufficient, and 1.43% classified as lacking. Thus, it can be 
concluded that the vocational students’ need for achievement classified as sufficient, 
although there are still 1.43%, which are classified as lacking. While the results of 
descriptive statistical analysis of the learning achievement of vocational students in 
the interior designer are shown in Table 2. 

Table 2.  Descriptive statistic result  

  A1B1 A2B1 A1B2 A2B2 
N 
 
Mean 
Median 
Mode 
Std.Deviation 
Variance 
Range 
Minimum 
Maximum 
Sum 

Valid 
Missing 

14 
0 
12,2857 
12,5000 
11,00 
3,07417 
9,451 
11,00 
5,00 
16,00 
172,00 

14 
0 
7,7143 
7,0000 
6,00 
2,30146 
5,297 
7,00 
5,00 
12,00 
108,00 

14 
0 
7,4286 
7,0000 
5,00a 
2,59331 
6,725 
9,00 
4,00 
13,00 
104,00 

14 
0 
8,3571 
8,0000 
8,00 
2,92488 
8,555 
10,00 
4,00 
14,00 
117,00 

 
Based on Table 2, it turns out that the highest students' learning achievement is in 

the group of students who use the Google SketchUp application with high need for 
achievement, with a range of scores between 0 to 17, the lowest score of 5 and the 
highest score of 16, the average price 12.28, and standard deviation 3.07. While the 
lowest SMK student learning achievement is in the group of students who use the 
Google SketchUp application whose motivation is low, with a range of scores be-
tween 0 to 17, the lowest score of 4 and the highest score of 13, an average price of 
7.42, and a standard deviation of 2.59. Based on Table 2 also, it is shown that for 
SMK students who use PowerPoint slides, it turns out that students with low motiva-
tion (Mean = 8.35; SD = 2.92) have higher learning achievement compared to stu-
dents who have high motivation (Mean = 7.71; SD = 2.30). 
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Overall, the learning achievement of vocational student groups using the Google 
SketchUp application (Mean = 9.85; SD = 3.72) is higher than the group of students 
who use PowerPoint slides (Mean = 8.03; SD = 2.60) in the interior design. There-
fore, Table 2 illustrates that the average score of learning achievement in interior 
design with the use of the Google SketchUp application is greater than the average 
score of learning achievement in interior design with the use of PowerPoint slides. 
But conversely, in the group using PowerPoint Slides, it turns out that the average 
score of learning achievement in the interior design of students whose motivation is 
low has a greater score than the average score for the student which has high need for 
achievement. 

Based on the descriptive analysis result using the ideal standard as a criterion, the 
tendency of students’ need for achievement is in the sufficient category. In details, 
45.71% of students’ need for achievement is high, 52.86% is classified as sufficient, 
and 1.43% is classified as insufficient.  

Through the Google SketchUp Application, overall students’ learning achievement 
measured with scores ranges 0 to 17. It gained the lowest score is 4, the highest score 
is 16, the average is 9.85, and the standard deviation is 3.72. While the PowerPoint 
slides application, overall students’ learning achievement measured with scores rang-
es 0 to 17. It gained the lowest score is 4, the highest score is 14, the average is 8.03, 
and the standard deviation is 2.60. 

The use of Google SketchUp on students’ learning achievement with a high need 
for achievement is measured with scores ranges 0 to 17. It gained the lowest score is 
5, the highest score is 16, the average is 12.28, and the standard deviation is 3.07. 
While the students’ learning achievement with a low need for achievement, it gained 
the lowest score is 4, the highest score is 13, the average is 7.42, and the standard 
deviation is 2.59 

Next, the use of PowerPoint slides on students’ learning achievement with a high 
need for achievement is measured with scores ranges 0 to 17. It gained the lowest 
score is 5, the highest score is 12, the average is 7.71, and the standard deviation is 
2.30. While the students’ learning achievement with a low need for achievement, it 
gained the lowest score is 4, the highest score is 14, the average is 8.35, and the 
standard deviation is 2.92. 

4.2 Analysis requirement tests 

Next, the analysis requirements test is first performed before testing the hypothesis. 
The tests are data normality test and the homogeneity test. Data normality test results 
are shown in Table 3. Based on Table 3 it can be concluded that the research data are 
normally distributed. After the assumption of data normality has been fulfilled, then 
continued with the test of homogeneity requirements which shown in Table 4. Based 
on Table 4, the value of Fcount is 1.78 which is lower than Ft5% (2.67) at the signifi-
cance level α = 5%. Therefore it is concluded that the data between groups is homo-
geneous. 
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Table 3.  Result of Kolmogorov-Smirnov test 

 A1B1 A2B1 A1B2 A2B2 
 N 14 14 14 14 

 Normal Parametersa,b 
Mean 12,2857 7,7143 7,4286 8,3571 
Std. Deviation 3,07417 2,30146 2,59331 2,92488 

Most Extreme Differences 
Absolute ,140 ,200 ,209 ,191 
Positive ,113 ,200 ,209 ,191 
Negative -,140 -,125 -,125 -,108 

Test Statistic ,140 ,200 ,209 ,191 
Asymp. Sig. (2-tailed) ,200c,d ,133c ,098c ,175c 

Table 4.  Result of homogeneity test 

 X1 X2 X3 X4 

N 
Valid 14 14 14 14 
Missing 0 0 0 0 

Mean 12,2857 7,7143 7,4286 8,3571 
Median 12,5000 7,0000 7,0000 8,0000 
Mode 11,00 6,00 5,00a 8,00 
Std. Deviation 3,07417 2,30146 2,59331 2,92488 
Variance 9,451 5,297 6,725 8,555 
Range 11,00 7,00 9,00 10,00 
Minimum 5,00 5,00 4,00 4,00 
Maximum 16,00 12,00 13,00 14,00 
Sum 172,00 108,00 104,00 117,00 

4.3 Hypothesis test 

Hypothesis testing can be done because it has met the test analysis requirements. 
Hypothesis testing used multiple variance analysis techniques (Multi-way ANOVA) 
and continued with the Tukey Test. After testing it shows that the three null hypothe-
ses (Ho) successfully rejected. A summary of the Multi-way ANOVA test result is 
shown in Table 5. 

Table 5.  Result of multi-way ANOVA test 

Variant resources dk JK RJK 𝐅𝐜𝐨𝐮𝐧𝐭  𝐅𝐭𝐚𝐛𝐥𝐞(𝟓%) 𝐅𝐭𝐚𝐛𝐥𝐞(𝟏%) 
Learning achievement (A) 1 46.4464 46.4464 6.1872 4.03 7.17 
Motivation (B) 1 2.1607 62.1607 8.2805 4.03 7.17 
Interaction (AB) 1 105.875 105.875 14.1038 4.03 7.17 
Data error 52 390.3571 7.5068 - - - 
Total 55 604.8392 - - - - 

 
From Table 5 it can be concluded that there are significant difference on students’ 

learning achievement between Google SketchUp and Power Slide application. Then, 
in the building interior design subject, the learning achievement of students with a 
high need for motivation has a significant difference than the low need for achieve-
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ment. In addition, there is an interaction between Google SketchUp application and 
students’ need for achievement. Based on the result in Table 5, the hypothesis testing 
is continued with the Tukey Test. Table 6 shows the results of the Tukey Test. 

Based on Table 6 it can be seen that the Google SketchUp application provides a 
higher learning achievement in building interior design compared to the use of Pow-
erPoint Slides (Qcount = 4.97> Qtable = 2.85). There are several previous studies 
related to this finding. The use of Google SketchUp significantly influences the men-
tal rotation skills of elementary school students in Istanbul (GSD Education Founda-
tion Bahcelievler Primary School in Istanbul) [29]. Students who use Google Sketch-
Up are able to draw graphical shapes exactly as for example, whereas for students 
who use isometric paper, the graphic images are different from the example. Sumen 
also outlined his findings that Google SketchUp effectively developed students' men-
tal rotation skills [30]. Then, the 3D SketchUp visuals was more effective than Pow-
erPoint visual in the subject of various wood construction works at State VHS 56 
Jakarta [31]. Furthermore, the use of SketchUp software can help students visualize 
their creativity in interior design courses at the Indonesian Computer University [24]. 
From several previous related studies, it can be seen that the use of the Google 
SketchUp application can make learning design effective in primary education, VHS, 
and higher education. 

Table 6.  Result of Tukey test 

Factor Mean  Qcount Qtable Remarks 
Google SketchUp application 9.85 

4.97 2.85 Significant 
PowerPoint Slide aplication 8.03 
High need for achievement 10.00 

5.75 2.85 Significant 
Low need for achievement motivation 7.89 
Google SketchUp application with high need for achieve-
ment 12.28 

8.84 2.91 Significant 
Slide PowerPoint application with high need for achieve-
ment 7.71 

Google SketchUp application with low need for achievement 7.43 
1.18 2.91 No Significant 

Slide PowerPoint application with low need for achievement 8.36 
 
Furthermore, students with a high need for achievement gain a higher learning 

achievement rather than the low one (Qcount = 5.75> Qtable = 2.85). Several studies 
related to this finding describes that students who have a good need for achievement 
motivation have an efforts to achieve high levels of success and are happy with a 
competitive environment [32], [33]. In addition, the need for achievement influences 
academic flow for high school X students in Surabaya [34]. Students who have a good 
need for achievement can concentrate fully when studying. 

For students classified with a high need for achievement, there is a significant dif-
ference in learning achievement between the Google SketchUp application and Pow-
erPoint Slides (Qcount = 8.84> Qtable = 2.91). This gives a clue that vocational stu-
dents with a high need for achievement should be pursued using the Google SketchUp 
application in building interior design learning. However, for students classified as a 
low need for achievement, there is no significant difference in learning achievement 
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between Google SketchUp and PowerPoint slides application (Qcount = 1.18 <Qtable 
= 2.91). This shows that students with a low need for achievement do not have prob-
lems of decreasing learning achievement in building interior design, although taught 
by using the Google SketchUp application or with PowerPoint Slides. 

Based on Table 5, it can be concluded that there is an interaction between the use 
of the Google SketchUp and PowerPoint Slide with need for achievement that affects 
the students’ learning achievement. Figure 4 shows the profile plots of interaction 
picture. 

 
Fig. 4. Interaction Google SketchUp application with a students’ need for achievement 

This finding is useful for the development of vocational education management as 
an effort to improve the learning process of VHS students in the context of imple-
menting VHS revitalization. However, it is also possible that these findings can ap-
plied in more learning subjects of VHS education. This finding can also be used as 
input for the Principals and decision makers in the Ministry of Education and Culture 
related to the vocational learning process. 

Moreover, the use of technology to assist learning should be suitable with students’ 
behavior [35], [36]. Therefore, teacher has an important role to analyze and decide a 
technology that suitable for learning process [37], [38]. Also, the teacher should be 
follow the development of technology to utilize it effectively [39], [40]. This is can be 
a reference to future research related to the technology-based learning. 

According to the findings of this study, for vocational students has high need for 
achievement, the use of the Google SketchUp application is more effective than Pow-
erPoint slides in interior design learning. This finding supports with the related previ-
ous research [29]–[32]. Vocational students with high need for achievement have 
higher learning achievements in interior design than students with low need for 
achievement. This finding supports with the related previous research [33]. Based on 
the research findings, the following is recommended for interior design teachers and 
subsequent researchers: 1) The Google SketchUp application can be used to model 3D 
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objects in interior design; 2) Before using the Google SketchUp application in learn-
ing, teachers should first measure student’s motivation; 3) For further research, re-
searchers can examine the effect of using the Google SketchUp application and moti-
vation on student achievement in different levels. 

5 Conclusion 

Based on the result in this study, it shows that the Google SketchUp application is 
more effective compared to the use of PowerPoint slides in the building interior de-
sign learning. Then, the students with a high need for achievement gained a higher 
learning achievement than the student with a low need for achievement. In addition, 
there is an interaction between the Google SketchUp application and the need for 
achievement of students in building interior design learning. For students classified as 
a high need for achievement, the Google SketchUp application is significantly more 
effective than using PowerPoint Slides. However, for students with a low need for 
achievement, the Google SketchUp application does not differ significantly compared 
to the use of PowerPoint Slides. 

Furthermore, there are several recommendation related to the research findings. 
Before using the any application in learning, teachers should first measure and ana-
lyze student’s motivation in order to decide the suitable technology to used. Also, 
researchers can examine the effect of using the Google SketchUp application and 
motivation on student achievement in different levels. 
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