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Abstract 

This study aims to determine the increasing of high school students’ motivation in 
learning physics through the use of computer simulation media in terms of parents’ 
employment background. The method used in this study is quasi-experimental method. 
This research was conducted in class X SMAN 1 Lhoknga Aceh Besar. The data 
collection was gathered by giving a pretest and posttest questionnaire of student 
motivation. Then, the administration of a questionnaire survey was conducted to find 
out the background of the parents’ employment. The results of the study showed that 
the use of computer simulations media could increase student motivation. The survey 
results showed that in the experimental class the student whose father works as a 
vegetable seller and his mother as a housewife got the highest increase of motivation. 
Furthermore, students who experienced the lowest increase of motivation both parents 
were victims of tsunami disaster in 2004. In the control class, students who 
experienced the highest increase of motivation came from a family whose father works 
as a fisherman and his mother is a housewife. Whereas, Students who obtained the 
lowest increase of motivation, his father has temporary jobs and his mother is a 
housewife. 
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A. Introduction 

In the process of learning, physics has a long tradition that is 

considered as difficult subjects (Krips, 1993; Angell et al., 2004). One of the 

reasons why physics is categorized difficult is because most students have less 

motivation when learning physics. The lesson that is considered difficult to be 

understood in depth when students are motivated to learn. A case study 

conducted in SMAN 1 Lhoknga in September 2014 showed some summary of 

the issues related to student motivation in learning physics. 

The results of interviews with teachers of physics in schools 

showed that students are less motivated when learning physics. Judging 

from the means, the school already has a complete teaching facility for the 

process of learning physics. This study tried to see the development of 

student motivation through the use of computer simulations media, then 

conducted further review of the background of the parents’ employment 

of students who have increased highs and lows motivation. Learning 

topics selected were the topic of heat transfer. Data from the National 

Examination for such material, in 2012 the value of students on the ability 

of mastering the material has a percentage of 89%. Furthermore, in 2013 

the percentage of mastery is 56% while in 2014 the percentage of mastery 

of only 70% (Puspendik, 2012, 2013, 2014). These data show that mastery 

of the material of heat transfer in 2014 was relatively lower than in 2012. 

Student motivation can be improved either by using the medium of 

animation or computer simulations. Traditional learning is no longer interest to 

students, teachers should introduce a more modern media to enable students to 

become more interested in learning physics, it can build interest (motivation) of 

students (Renata and Jana, 2012). Simulation is a best cognitive representation to 

understand the depth concept of a reality, because the simulation to learn the 

methods of a science, a variety of knowledge using various simulations (Yanoff 

and Weirich, 2010), by using computer simulations students can extract 

important information, so it can be better understand the concept of a material 

(Fang and Guo, 2016). Computer simulation is a visual media that is used to 

understand the workings of a system (Stephens, 2015). In the education sector, 

the computer simulation has followed the rapid development of computer 
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applications, the teachers need to reduce complexity and simplify the ideas being 

studied, because of the lack of simplification representation of an idea can be an 

obstacle to support student learning (Renken et al., 2015: 5 -14).  

Media computer simulation can be displayed through electronic devices 

that monitor or projector so the use of time in learning can be more efficient. 

Obstacles often faced by teachers in implementing the learning using inquiry 

approach are the limited tools, materials and limited allocation of time. So to 

respond to this matter, teachers can use computer simulations media combined 

with interactive demonstrations (Wijaya, 2012). The motivation of the students 

not only from the media used in the school environment, but can also come from 

environmental factors when students are at home. Students who have parents 

with socio-economic backgrounds will have different intellect and a different 

motivation in learning (Kriegbaum and Spinath, 2016; Dotterer et al., 2009). 

Based on the above explanation, the purpose of research is to determine the 

increase of student motivation through the use of computer simulation media in 

terms of parents’ employment background. 

 
B. Method 

This research used a quasi-experimental pretest / posttest. Thus, in 

the study there are two sample classes: one class gets learning using 

computer simulations (experimental group) and the other class got 

conventional learning (control group). Selection of class X1 and X3 as the 

study sample was based on the teacher's explanation that the three classes 

in the class X at the school have the same ability. Random sampling 

technique is used to determine the experimental class and control class. 

Random sampling techniques used in the study is the technique of the 

drawing is to create a roll of paper that was written a number of sample 

groups, then be a draw (Soepono, 2002: 85).  

Selection of these two classes is also reinforced by the score of physics 

in previous material provided by the teacher. This shows that the two classes 

have the ability homogeneous. The instrument used in this study is a 

questionnaire instrument student motivation and work background 

questionnaire survey of parents that have been validated by expert. 
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C. Contents of Journal and Discussion 

The results of this study indicate an increase in student 

motivation of experimental and control class. Increased motivation is 

focused from differences in the background of parents and learning media 

used is a comparison between modern learning (using simulation) and 

conventional learning (without simulation). 

 

1. The Background of Parents’ Job 

The research sample selected in both classes have parents with different 

socio-economic backgrounds. Parents’ background differences in socio-economic 

influence the achievement of students when learning in schools (Kriegbaum and 

Spinath, 2016), socio-economic status of parents is usually indicated on the 

employment and earnings (Bradley & Corwyn, 2002; Steinmayr et al., 2010). 

From the results of the survey show that the majority of students in the both 

sample class came from a family of non-civil servants with different professions. 

In the control class seen that 38.24% of parents is a housewife, and 20.59% are 

deceased and 11.76% has been working as a farmer fields while the profession of 

parents as civil servants only 2.94%, others work as private employees, grocers, 

teachers, odd jobs, and entrepreneurs. In the experimental class the highest 

percentage of parents profession also as a housewife with amount 38.24%, then 

14.71% as rice farmers, and 11.76% had deceased, while for civil servants in this 

class reached 8.82%, others work as a builder, a chicken farmer, fisherman, 

private employees, grocers, teachers and odd jobs. For more details, parents’ 

employed background data can be seen in Table 1 and Table 2. 

 

Table1. The percentage of parents in the work of the control class 

Parents’ Employment Percentage 

Farmer 11,76 

Driver 5,88 

Odd job 5,88 

Private Employee 2,94 

Housewife 38,24 

Grocer 2,94 

Fisherman 2,94 
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Parents’ Employment Percentage 

Teacher 2,94 

Entrepreneur 2,94 

Civil Servant 2,94 

Alm. 20,59 

Total 100 

 
Tabel 2. The percentage of the work of parents of students in the experimental class 

Parents’ Employment Percentage 

Farmer 14,71 

Driver 0,00 

Odd Job 2,94 

Private Employee 2,94 

Housewife 38,24 

Grocer 2,94 

Fisherman 5,88 

Teacher 2,94 

Builder 5,88 

Civil Servant 8,82 

Alm. 11,76 

Chicken Farmer 2,94 

Total 100 

 
2. Students’ Motivation Result 

The motivation of students in both classes increased differently. 

The increased in the average score of the students' motivation in class 

control can be seen in Figure 1 

 

 

 

 

 

 

 

 

 

Figure 1. The increase in the average score of the students' motivation in class control 
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The increased motivation of students in control class for each 

indicator can be seen in Table 3. 

 

Table 3. Increased motivation control class to each indicator 

No Factor Indicator 
Pretest 

class X1 

Posttest 

class X1 
N-gain Category 

1 

Intrinsic 

1 54,75 67,25 41,32 Medium 

2 2 52,83 59,67 21,24 Low 

3 3 51,33 61,67 30,69 Medium 

4 

Extrinsic 

4 51,33 62,00 31,68 Medium 

5 5 49,25 62,13 36,01 Medium 

6 6 56,25 63,25 24,35 Low 

 
Table 3 shows that the score of control class motivation 

improvement on indicator 2 (existence of motivation and need in learning) 

and indicator 6 (existence of a conducive learning environment) increased 

with low category with N-gain 21,24 and 24,35 respectively. For other 

indicators: indicator 1 (The desire and desire succeed), indicator 3 (The 

existence of hope and future aspirations), indicator 4 (The existence of 

awards in learning) and indicator 5 (The existence of activities interesting 

in learning) experience Increase with N-gain in the medium category. 

These six indicators become a reference to see the increase in motivation 

that occurs in learning (Uno, 2008). 

The motivation of students in the control class for each individual 

student also increased which showed a positive improvement. The 

highest increase occurred with N-gain of 68.63% and the lowest increase 

occurred with N-gain is 0%. The home environment can also affect the 

intrinsic motivation of students while learning (Gottfried et al., 1998), it is 

natural for every student who comes from a different economic 

background will have different learning achievement (Berger and Archer, 

2016). The survey results showed that both students who have increased 

the motivation of those classes have the same learning facility when he 

was in the house, however students who achieved the highest increase has 

better awareness to learn at home than students who achieved the lowest 
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increase. Judging from the background work of parents, students who 

achieved the highest increase his father had a job as a fisherman and his 

mother as a housewife. Students who achieved the lowest increase his 

father worked odd jobs and his mother as a housewife 

Motivation of students in the experimental class has positive 

improvements. This is the same as it did in the control class; there are 

differences in scores after learning with prior learning. If paid more 

attention, the increased motivation that occurs in the experimental class is 

better than the control class, as shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 

Figure 2. The increase in the average score of students in the experimental class motivation 

 

Table 4. Increasing student motivation experimental class in each indicator 

No Factor Indicator 
Pretestclass 

X3 

Posttestclass 

X3 

N-

gain 
Category 

1 

Intrinsic 

1 65,00 78,00 65 Medium 

2 2 62,00 76,17 61,59 Medium 

3 3 65,00 72,67 38,33 Medium 

4 

Extrinsic 

4 61,33 73,33 50,70 Medium 

5 5 62,75 76,75 62,92 Medium 

6 6 64,75 76,25 56,79 Medium 

 
Table 4 shows an increase in motivation of students' in 

experimental class. Indicator 1 (existence of desire and willingness to 

succeed), indicator 2 (existence of encouragement and need in learning), 
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indicator 3 (Presence of hope and future aspiration), indicator 4 (The 

existence of awards in learning), indicator 5 (Interesting activity In 

learning), and indicator 6 (The existence of a conducive learning 

environment). All of these indicators improved in the medium category 

and the highest increase occurred in indicator 1 (the desire to succeed) 

with N-Gain 65%. Student motivation in this class if viewed from each 

individual student also improved. The highest increase occurred with N-

gain 96.10% and the lowest increase occurred with 0% N-gain.  

The survey results showed that students who experienced the 

lowest increase had better learning facilities when at home than students 

who experienced the highest increase. In addition to facilities, student 

motivation is also related to his personality. The personality of each 

student depends on the background of his family (Roskam, 2001). Judging 

from the background of the work of the parents of the students in the 

experimental class, the student who experienced the highest motivational 

improvement of his father had a job as a grocer and his mother as a 

housewife, the students who experienced the lowest increase of both 

parents had been affected by the tsunami disaster in 2004. Judging from 

the two classes Samples, this study may show that different parent 

backgrounds can influence variations in student motivation in learning 

(Archer, 2009, Gottfried et al., 1998; Ginsburg, 1993). 

After further analysis of the motivation of both classroom posttest 

scores by using t-test, it is found that the absolute value of t = 3.54> table = 

2.12. Thus we can conclude that both classes have increased motivation 

significant difference with N-gain average experimental class grade of 49.22% 

and N-gain average control class grade 34.08%. From the difference of N-gain 

is seen that increased motivation classes using computer simulation is better 

than classes that do not use a computer simulation (Vogel et al., 2006; Rutten 

et al., 2012; Özdemir and Oner. 2015). 

 
D. Conclusion 

The results showed that in the experimental class students who 

experienced the highest motivation increase his father had a job as a grocer and 
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his mother as housewives; students who experienced the lowest increase of 

both parents have been deceased by the tsunami 2004. In the control class, 

students who experienced the highest increase His father has a job as a 

fisherman and his mother as a housewife, students who experienced the lowest 

increase his father worked odd jobs and his mother as a housewife. Thus, this 

study may show that different parents' backgrounds can influence the 

variation in student motivation in learning. In addition, it can be concluded 

that the increase in student motivation in physics learning through the use of 

computer simulation media is significantly better than learning that does not 

utilize computer simulation. 
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