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ABSTRACT

Among students smartphones were used at every opportunity including in the lecture hall. This study hypothesizes that there is a significant relationship between smartphone use and academic performance. However, in assessing this relationship, several other variables need to be considered such as gender, smoking habits, self-efficacy, academic efficacy, and romantic relationships. The sample of this study was students (N = 598) who were domiciled in Jakarta and surrounding areas (Jabodetabek). All analyses were carried out using SPSS through the following steps. First, the independent sample t-test and ANOVA were performed to examine the differences in academic performance on three predictors: (1) sex, (2) smoking habit, and (3) romantic relationship. Second, hierarchical multiple regression was used to answer the research question whether or not there was a significant relationship between smartphone use and academic performance by controlling the overall predictor variable? The results showed that among smartphone user students, the female group showed better academic performance, as did students without romantic partners, and did not smoke. Calculation with multiple hierarchical regression shows that among all predictors examined, smoking behavior is the most significant moderator variable in influencing academic performance (β = -0.22, p<0.001), followed by cellphone use (β = 0.14, p<0.001).
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INTRODUCTION
Today, smartphones or cellphones have become part of lifestyle, culture and an integral part of people's lives. Individuals seem increasingly difficult to break away from cellphones, especially the younger generation. Among students, cellphones are used at every opportunity. In each lecture hall, it is not difficult to see students who keep in touch with cellphones, both openly and secretly. Research showed that students often used cellphones while they were attending classes even though there were rules that prohibit it (Tindell & Bohlander, 2012).

On the other hand, since cellular technology grows rapidly, this device is also able to contribute to supporting student learning and improve academic performance. For example, students can get direct, easy access to many learning sources that previously could only be reached through computers connected to the Internet. Smartphones allow students to get information, documents (files) and interact with other students and their instructors online (Bull & McCormick, 2012; Tao & Yeh, 2013).

However, several recent studies have shown that most students still view mobile as a recreational and entertainment device. They used cellphones most often for friendship, social networking, surfing the Internet, watching videos, and playing games (Lepp, et al., 2013, 2015). If students perceived cellphone use more for leisure needs than education then in academic situations mobile phones were a 'disrupter' in the learning process (Levine, et al., 2007). Thus, the relationship between cell phone use and academic performance could be positive or negative depending on how students used their cellphones.

A study found that cell phone use was negatively related to physical fitness (Lepp et al., 2013). Cell phone use has disrupted physical activity because it encourages lazy behavior and lack of movement. The study also showed that cell phone use could also encourage behavior that was not conducive to academic success. For example, students tended to adopt a habit of using cellphones when they start feeling bored listening to lecturers' explanations or taking time to pause for a while using Twitter while they were doing homework (Lepp et al., 2013). 

Academic achievement in higher education has been measured in a number of metrics, although most of the analysis relies on the academic achievement index (GPA) as well as retention ie the success rate of students completing education (Robbins et al., 2004). The strongest predictors of academic achievement in college were an achievement in secondary school, often measured by high school exam scores, and standardized test scores (Betts & Morell, 1999; Ting & Robinson, 1998). A number of demographic factors have also been identified as having a correlation with GPA and retention. Gender is one factor but proved inconsistent because it is largely dependent on subjects (men tend to receive better grades in math, science, and business subjects). Socioeconomic status (SES) is also often associated with marks ​​obtained in college, students with higher SES showed better performance in various metrics of academic success (Walpole, 2003).
A preliminary study examining the relationship between cellphone use and academic performance was carried out among others by Sánchez-Martínez and Otero (2009) who found that intensive use of cellphones has to do with the failure of studies and other negative behaviors such as smoking and excessive alcohol use. Several more recent studies have attempted to measure the influence of cell phone use such as calls and SMS on academic performance. For example, Jacobsen and Forste (2011) identified a negative relationship between calling and sending messages with self-reported average scores (GPA) among students in the United States. Similarly, another study found that calling and sending messages were positively correlated with the level of self-reported academic difficulties among a sample of Taiwanese students (Hong, et al., 2012)
A number of other studies reveal that students often use cellphones in class when they study, and when they do homework (Jacobsen & Forste, 2011; Junco & Cotton, 2012). Finally, Rosen et al. (2013) observed learning behavior and learning places from a sample of junior, senior high school, and university students. Participants were observed for 15 minutes when they were working on an assignment (on-task) or not doing an assignment (off-task) that was recorded every minute. The results showed that participants usually become distracted on media such as Facebook, and also texting after less than 6 minutes of study time. Furthermore, measurement of Facebook use and texting behavior predicts behavior not to perform tasks (off-task) during the study time and GPA.

Those who are addicted spend a lot of time using their smartphones. The daily duration of smartphone use is one of the most significant indicators of smartphone addiction. Torrecillas (2007) reported that 40 percent of teens and adults used smartphones for more than 4 hours a day. Park and Lee (2012) reported that smartphone addicts prefer to use SNS. In addition, excessive use of SNS can have a negative impact on one's academic performance (Junco &  Cotton, 2012). In relation to the use of smartphones to play games, a study reports that the use of several game applications is a potential factor for someone to be addicted. Smartphone games can increase the risk of addiction (Liu et al., 2016). 
Socioeconomic Status

Gender, especially men, is a risk factor for the pathological Internet (Frangos et al., 2011). The results of the multivariate logistic regression revealed that men had a 50 percent greater likelihood of Internet addiction (odds ratio (OR) = 1.5, 95% confidence interval (CI) = 1.1, 2.2) compared to women (Lam et al., 2009). Women use the Internet mostly for social purposes and men do it to download programs, get information and visit pornographic sites (Tsitsika et al., 2009; Ybarra & Mitchell, 2005). In contrast to internet addiction, the study of smartphone reveals that women are more dependent on smartphones than men (Billieux et al., 2008). Women are more likely to be involved with cellphones than men (Walsh et al., 2011), because of differences in the purpose of cellphone use. Men are more likely to use their cellphones for functional purposes, such as work-related use, while women mainly use their cellphones to keep in touch with close people (Lemish & Cohen, 2005; Rees and Noyes, 2007). Thus, it seems that men and women have different patterns of cellphone use.

Self and Academic Efficacy
A better understanding of the relationship between cell phone use and academic performance needs to include a number of additional established predictors into statistical models designed to assess this relationship. A number of studies show that self-efficacy is one of the strongest predictors of academic performance (Pajares, 1996). In general, self-efficacy describes an individual's confidence in his ability to regulate and implement the behaviors needed for success; thus self-efficacy is a key mechanism in humans (Bandura, 1982). Research has identified self-efficacy as having a relationship with academic performance (Pajares, 1996). The power of self-efficacy in the academic field (academic self-efficacy) has a major influence on behavior. Students with high academic efficacy make greater efforts to pursue academic targets, are more persistent in facing obstacles, and show greater interest in learning (Schunk, 1984, 1989). In addition, research shows that academic efficacy can mediate the effects of academic abilities (Pajares, 1996). As a result, academic efficacy is positively correlated with almost all measures of academic performance, including semester exam scores, cumulative GPA, homework, test scores, and writing assignments (Multon, et al., 1991; Pajares, 1996).

Relationship Status

The literature that discusses the effect of romantic relationships on academic achievement is currently very limited, with most of the analysis relating to adolescents. One study of children and adolescents concluded that romantic relationships are related to low levels of academic achievement (Neemann, et al., 1995). However, they found that the strength of this negative relationship disappeared when teens became older. Other studies report that romantic relationships can also function to improve academic performance if they have a smart and respectful academic partner (Furman & Shaffer, 2003). A longitudinal study of more than 1,300 adolescents concluded that self-reported academic achievement depends on the value of their romantic partners (Giordano et al., 2008). Another longitudinal study of more than 400 young adults between the ages of 18 and 24 showed many similarities between romantic partners in their careers and educational goals (Manning, et al., 2009). They also found that young adults consider their partners to have a positive influence on their academic goals rather than obstacles.

Research Questions & Hypotheses

Taking into account the previous research, a general hypothesis can be stated that cellphone use and academic performance have a negative relationship. The higher the level of cellphone uses the lower the academic performance. However, in assessing this relationship, there is a need to consider important control factors namely self-efficacy and academic efficacy. Thus, based on what has been described previously, this study raises the following research questions:
1) Is there a significant relationship between smartphone use (calling, sending text, playing games, social networking, browsing, use of various applications, etc.) and academic performance after controlling for a number of predictor variables such as gender, smoking behavior, high school grades, self-efficacy, academic efficacy, and romantic relationships? Based on this research question, the research hypothesis can be formulated as follows:
H1: There is a significant relationship between smartphone usage and academic performance after controlling for predictor variables of sex, smoking behavior, high school grades, independent efficacy, academic efficacy, and romantic relationships.

2) How large is the prevalence of smartphone addiction among students?
3) Are smartphone addiction groups more often having psychological and physical problems than normal groups?
RESEARCH METHODS

Taking into account previous studies, the present study hypothesizes that there is a significant relationship between smartphone use and academic performance. However, in assessing this relationship, there is a need to consider important statistical control variables such as gender, high school grades, smoking behavior, self-efficacy and academic efficacy, and romantic relationships, and can be described as shown in image 1. In this study the total smartphone use was measured by the question: "How many hours on average do you use smartphones in one day?" With an 11-point rating scale, starting from scale 1; less than one hour per day, up to scale 11; more than 20 hours/day. While the academic performance of students is measured by academic achievement through the question: "What is your grade point last semester?" And "What is your current GPA?" With eight answer choices ranging from less than 1.0, 1.0 - 1.4 to 3.5 - 4.0. In this case, student academic achievement is measured using a 7-point ordinal scale based on two indicators: last semester’s grade point and grade point average (GPA). The lowest scale is 1 for grade point or GPA of less than 1.0, and the highest scale is 7 for grade point/GPA between 3.5 - 4.0. The combined value of GPA and last semester's grade point produces the value of academic performance with the lowest value of 2 and the highest of 14. The sample of this study was students (N = 598) who were domiciled in Jabodetabek, an urban area or megacity surrounding the Indonesian capital city, Jakarta with a population of more than 28 million in 2010 (Kompas, 2011). 
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Figure 1 : Relationship among variables

Construct Measurement
In terms of construct validity for smartphone addiction, the statement on the questionnaire measures the level of satisfaction of life and relationships with others. The possibility of cell phone addiction is measured by submitting three items (α = 0.77) by using a 5-point Likert scale such as: "My family complains because I use my smartphone too often"; "My family and friends say that I am addicted to smartphones"; "My friend once said that I play too much smartphone." Thus, for each respondent, the highest total score is 15 which indicates the possibility of the respondent being very addicted to the cellphone and the lowest score being 3 which means the respondent is not addicted to cellphones.

Furthermore, respondents answered questions related to self-efficacy and academic efficacy. Self-efficacy aims to measure how well students believe they can use various independent learning strategies (Zimmerman et al., 1992, p. 668; Usher & Pajares, 2008). In this study, the respondent's self-efficacy was measured by proposing eight statements, including: "I can complete my college assignments on time"; "I keep learning even though there are other things that are more interesting to do"; "I prepare a place to study at home to be free of interference." Respondents gave an assessment of each statement using a 5-point Likert scale, starting from strongly agree (weight = 5) to strongly disagree (weight = 1). Thus, for each respondent, the lowest total score is eight and the highest is 40. Higher scores indicate greater self-efficacy. The value of Cronbach's alpha for the eight items is 0.754.
Student academic efficacy was measured using eight items to determine students' confidence to achieve success in a number of subjects, for example: "I quickly understand what I read"; "I can finish my college assignments well"; "During the exam, I can recall what I have learned"; "I can achieve my goals in learning" (Gafoor, 2007). Respondents gave an assessment of each statement using a 5-point Likert scale, starting from strongly agree (weight = 5) to strongly disagree (weight = 1). Thus, for each respondent, the lowest total score is eight and the highest is 40. Higher scores indicate greater academic efficacy. The value of Cronbach's alpha for the eight items is 0.774. Both of these self-efficacy scales have consistently proven to be predictors of academic performance that can be relied upon in various contexts (Pajares, 1996). Likewise, the self and academic efficacy scale in this study with a sample of undergraduate students (S1) have shown strong internal consistency as well.

In the presernt study, high school academic performance is measured by one close-ended question ("What are your academic achievements when you graduate high school?"), And one statement (I have good academic achievement in high school) with answer choices using a 5-point Likert scale. The total score of high school academic performance is obtained by summing up the weights of the two questions and statements so that the highest score is 10 and the lowest is 2.

Data Analysis

In this study, all analyses were carried out using SPSS version 25 through the following steps. First, the independent sample t-test and ANOVA were conducted to determine the difference in GPA between three predictor variables: 1) gender; 2) smoking habit and; 3) romantic relationship (having a romantic partner [boyfriend, husband, wife] or no partner). Second, hierarchical regression is used to answer the research question: Is there a significant relationship between smartphone use and academic performance after controlling for predictor variables of sex, smoking behavior, high school grades, independent efficacy, academic efficacy, and romantic relationships. To achieve this goal, hierarchical regression is carried out by proposing the analysis model as follows:

Academic performance = Cellphone use (Block 1)

+ Gender, high school grades, smoking behavior (Block 2)

+ Self-efficacy (Block 3)

+ Academic Efficacy (Block 4)

+ Romantic relationship (Block 5)
Cellphone use variable was included in the first block of this model. Furthermore, the other three variables that included gender, high school grades, and smoking behavior were placed in the second block. Blocks 2 to 4 in this model are almost identical to the model developed by Zimmerman et al. (1992) and supported by others (for example, Caprara et al., 2011). This study added a romantic relationship to predict academic performance. Thus this model examines whether daily cellphone use relates to academic performance (GPA) and how much the other variables contribute to this relationship.

Finally, to further illustrate the relationship between smartphone use and academic performance, the distribution of samples into three groups (tertile split) for smartphone use needs to be made. The sample was divided into three groups as follows: light, medium and heavy smartphone user groups. The ANOVA test was then used to compare the average value of smartphone use in the three groups.

In this study, as many as 650 people have tried to fill out questionnaires distributed online but as many as 44 people said 'no' to the question: "Are you currently registered as a student at one of the universities in Indonesia?" Thus, after removing respondents who did not meet the criteria, the number of eligible respondents to be analyzed was 606. But before conducting descriptive and inferential statistics, an outlier check of continuous data (eg, age) must be performed to produce a normal distribution. 
In terms of respondent age, the data obtained resulted in an average of 19.8 years, and a standard deviation of 1.51, and a range from the youngest of 17 to the oldest 25 years. Following the method of Rosen et al. (2013) and Lepp et.al. (2015), the total measurement values ​​that exceed three standard deviations are deleted from the data. Thus respondents aged over 25,133 or below 14,627 years were deleted from the data. This procedure resulted in eight respondents being deleted and producing a final analysis sample of 598 students. The data that has been obtained from the questionnaire and was presented in the form of descriptive statistics, and then the data were analyzed by t-test and multiple hierarchical regression.

RESULTS AND DISCUSSION
The process of collecting data resulted in a sample of 598 students consisting of 182 men (30.4%) and 416 women (69.6%). Most of the 536 students (89.6%) claimed they were not smokers, while the remaining 62 people (10.4%) were smokers. Respondents said that the main goal of using cellphone was to "communicate with others" (29.8%), followed by "accessing the latest information" (26.1%), "seeking pleasure" (16.7%), " reduce stress "(16.7%) and "spending time "(4.3%) while the remaining 6.4% includes various other reasons. 

The most frequently accessed websites or content by respondents when using cellphones were related to social media (67.2%), games (9.4%), music (7.4%), movies (5.4%), and learning (4.7%) while the remaining 5.9% accessed various other content. The most frequently accessed social media when using mobile phones is Instagram (77.9%), Whatsup (5.8%), Twitter (4.3%), Line (3.6%), Facebook (2.7%), and YouTube (2.6%) and other social media.
In the variable of academic performance, the indicators used are the student's GPA in the latest semester (IP) and GPA for the whole semester (IPK), and using an ordinal scale of 1 to 7, data processing resulted in IP of 5.43 (SD = 0.75, N = 598), translated into the value of IP scale 1 – 4, which generally applies, was 3.1. Whereas the cumulative grade point average (GPA) showed a value of 4.44 (SD = 0.67, N = 598), or 2.53 in the score of GPA 1 - 4. The grouping of values produces the two biggest achievement index groups: respondents with an achievement index 3.5 - 4.0 amounted to 312 respondents (52.2%) and those with a 3.0 - 3.4 achievement index amounted to 240 respondents (40.1%). Full data can be seen in Table 1. In terms of student academic performance when they were in high school, the majority of the sample amounting to 318 respondents (53.2%) said that they had an average high school academic performance of 7.85 (SD = 1.13, N = 598), or on a scale between 1-10 came into the category 'good enough' or 'good '.
Answering the question: "Do you currently have a romantic partner?" A total of 240 respondents (40.1%) stated that they had a partner (boyfriend, husband, wife) and 358 (60%) said that they did not have.





Table 1: Respondents' Achievement Index
	Scale
	GPA
	N
	%

	1
	<1.0
	2
	0,3

	2
	1,0 - 1,4
	0
	0,0

	3
	1,5 - 1,9
	2
	0,3

	4
	2,0 - 2,4
	2
	0,3

	5
	2,5 - 2,9
	40
	6,7

	6
	3,0 - 3,4
	240
	40,1

	7
	3,5 - 4,0
	312
	52,2

	 
	Total
	598
	100


Cellphone use duration by respondents was measured using a 11-point rating scale, and the data obtained showed the cellphone use duration was relatively scattered, starting from the shortest, less than 1 hour per day (scale = 1, N = 6 or 1%), to the longest, or more than 20 hours per day (scale = 11, N = 12 or 2%). However, the average time of cellphone use is 4.96, which means 6.0 - 9.0 hours per day (SD = 2.17, N = 598). While the largest group is those who used cellphones between four to seven hours per day that amounted to 274 respondents (45.8%).

Some 504 respondents (84.3%) belonged to normal users who used cellphones 2 - 12 hours/day, or those who were within one standard deviation (± 1σ) of the mean; those belonging to mobile users with a duration above normal (14-17 hours/day), or those in the region of two standard deviations (1σ - 2σ) amount to 76 respondents (12.71%); those belonging to sub-normal cellphone users (using cellphones only 2-3 hours/day), who were in the region of -1σ to -2σ of the mean, amounted to 36 respondents (12.71%). There were no respondents who used cellphones for less than one hour per day. Finally, some 24 respondents (4.0%) used cellphone more than 17 hours/day, or those who were at 2σ - 3σ of the mean. This last group could be categorized as those who experienced cellphone addiction.

The results of data processing of self-efficacy with the lowest score 8 and the highest 40 produced respondents with a minimum score 13, and maximum 40, and an average 30.89 (SD = 3.35, N = 598). While the academic efficacy variable with the lowest score 8 and the highest 40 produced respondents with a minimum score 17, and maximum 40, with an average 30.74 (SD = 3.39, N = 598).
In the variable of smartphone addiction that provides a score range of 3 to 15, the data obtained from the respondents showed a minimum score 3, and a maximum 14, and the average 7.53 (SD = 2.48, N = 598). If the level of cellphone addiction is grouped according to standard deviation, or how far someone deviates from the mean in terms of cellphone use, those who had a score between 5.05 and 10.01 (7.53 ± 2.48) fall into the normal category (Mean ± 1σ), amounted to 456 respondents (76.25%). There were 122 respondents (20.4%) who showed cellphone use behavior above normal, while 60 people (10%) were below normal. Only 12 people (2%) are in the region between two to three standard deviations (2σ - 3σ), which means extreme cellphone users, or those classified as addicted. No participants in the extreme low category (-2σ to -3σ).
Of the 598 respondents, most of them said they did not feel physical and psychological problem as a result of cellphone use (81.3%) while the rest (18.7%) found problems which included: headache, lethargy, aching neck and body, tingling hands, and insomnia. Psychological disorders include easily upset and anxious, depressed, angry, sensitive, mood often changes to loneliness. 
Academic Performance Prediction

In this study, data analysis was performed using a t-test and hierarchical multiple regression. An independent sample t-test was conducted to determine the effect of each independent variable individually on the dependent variable, academic performance. This calculation was made to compare differences in academic performance based on gender, high school grades, smoking behavior, romantic relationships, self-efficacy, and academic efficacy. Anova test was conducted to determine the effect of each of the independent variables in synchrony on academic performance. Hierarchical multiple regression was used to find out: (1) how well the independent variables proposed in the model can predict academic performance; (2) Which independent variable is the best predictor for academic performance; (3) Are certain predictor variables can still predict results when the effects of other variables are controlled.

Before analyzing the data using the t-test, ANOVA and hierarchical multiple regression, a number of assumptions related to the three statistical instruments must be met. In the parametric statistical test, the first assumption is that the data analyzed must be interval or ratio scale. This research data comes from a questionnaire where each variable is measured by summing the weight of each statement given to produce interval data, thus assuming the type of data is met. In addition, this technique will not produce an extreme value (outlier) because the highest or lowest value has been determined, so the normality of the data can be maintained.

The second assumption is multicollinearity, which means there is no high correlation between the independent variables and the singularity assumption, which means that one independent variable, is not a combination of values ​​from several other independent variables. Pearson correlation test showed that none of the relationships between variables produced a correlation value above 0.9. The singularity assumption is also fulfilled because the variable data does not originate from time series data or does not originate repetitive testing at various times.
The calculation results showed that there were significant differences in academic performance between female and male students where female students showed slightly better academic performance (M = 12.91, SD = 1.49) compared to male students (M = 12.61, SD = 1.30) conditions t(596 ) = 2.35, p<0.05.

An independent sample t-test was conducted to compare academic performance between smoking students and non-smoking students. The calculation results showed that there were significant differences in academic performance between smoking and non-smoking students. Non-smoking students showed slightly better academic performance (M = 12.94, SD = 1.40) compared to smoking students (M = 11.68, SD = 1.33) conditions t(596) = 6.47, p<0.01. In addition, an independent sample t-test was conducted to compare academic performance between students who had romantic partners and students who had no partners. The calculation showed that there are no significant differences in terms of academic performance between students who had no partner (M = 12.85, SD = 1.50) and students who had a partner (M = 12.77, SD = 1.34) condition t(596) = 0.71, p = 0.48.

A calculation using a two-way analysis of variance (Anova) was conducted to determine the effect of the three independent variables (gender, smoking behavior, and romantic relationship) on students' academic performance. Gender consists of men and women, smoking behavior consists of two levels: smoking and not smoking, and romantic relationship consisting of two levels: having or not having a romantic partner. The results of the calculation showed that the three independent variables showed statistically significant results using a significance level of p<0.05.

The main effect in this model, gender, showed a ratio value F(1, 590) = 4.56, p <0.05, and this showed a significant difference between the academic performance of female students (M = 10.02, SD = 1.31) and male students (M = 8.73, SD = 1.03). This shows that female students have better academic performance. The second main effect in this model, smoking behavior, showed a ratio value F(1, 590) = 12.33, p<0.001, this means that there are significant differences in academic performance between students who smoked (M = 8.81, SD = 1.24) with students who did not smoke (M = 10.0, SD = 1.27). This means that students who do not smoke have better academic performance than students who smoke. While the effect of romantic partners shows ratio value F(1,590) = 11.25, p<0.05, this means that there are significant differences in academic performance between students who have romantic partners (M = 9.80, SD = 1.28), with students who have no partners (M = 9.93, SD = 1.34).
Table 2: Descriptive Statistics
	Variable
	N
	Minimum
	Maximum
	Mean
	SD

	Age (years)
	598
	17
	25
	19,80
	1,75

	GPA (Scale 1-7)
	598
	1/1
	6/6
	5,43/4,44
	0,75/0,67

	High School Academic Performance (Scale 2-10)
	598
	3
	10
	7,85
	1,13

	Duration of cellphone use (Scale 1 - 11)
	598
	1
	11
	4,96
	2,17

	Self-efficacy (Scale 8 - 40)
	598
	13
	40
	30,89
	3,35

	Academic Efficacy (Scale 8 - 40)
	598
	17
	40
	30,74
	3,39

	Mobile addiction rate (Scale 3-15)
	598
	3
	14
	7,53
	2,48

	Variable
	Frequency
	%
	
	
	

	Gender
	
	
	
	
	

	   Man
	182,00
	30,40
	
	
	

	   Woman
	416,00
	69,60
	
	
	

	Romantic couple
	
	
	
	
	

	   Have
	240,00
	40,10
	
	
	

	   Do not have
	358,00
	59,90
	
	
	

	Smoking/No smoke
	62/536
	10,4/89,6
	
	
	


Tabel 3: Correlatinal statistic of continuous variables (N = 598)
	Variable
	Age
	GPA
	High school 
	Duration of
	Self-
	Acedemic
	Smartphone

	 
	 
	 
	performance
	Cellphone use
	efficacy
	efficacy
	addiction

	Age
	1
	
	
	
	
	
	

	GPA
	.031
	1
	
	
	
	
	

	High school   

  performance
	.002
	.088*
	1
	
	
	
	

	Duration of cellphone
	
	
	
	
	
	
	

	  use
	.066
	.157**
	-.049
	1
	
	
	

	Self-efficacy
	.019
	.077
	.356**
	-.193**
	1
	
	

	Academic Efficacy
	.049
	.153**
	.356**
	-.057
	.720**
	1
	

	Smarphone
	
	
	
	
	
	
	

	    addiction
	-.012
	-.010
	.003
	.065
	-.060
	-.011
	1

	Means
	19.79
	9.87
	7.85
	4.95
	30.89
	30.74
	7.53

	Standard Deviations                  1.51
	1.32
	1.13
	2.17
	3.35
	3.39
	2.47

	Range
	17 - 25
	3.0 - 11.0
	3.0 - 10.0
	1.0 - 11.0
	13.0 - 40.0
	17.0 - 40.0
	3.0 - 14.0

	Cronbach's Alpha
	 
	 
	 
	 
	0.75
	0.77
	0.77

	
	
	
	
	
	
	
	

	* Correlation is significant at the 0.05 level (2-tailed).
	
	
	
	

	** Correlation is significant at the 0.01 level (2-tailed).


	
	
	
	


Data shows that students who do not have a romantic partner have better performance than students who have a partner. In the further data analysis stage, the calculation is then used hierarchical multiple regression which aims to find out how well the independent variable (cellphone use) can predict academic performance if in the relationship other variables are placed including gender, high school grades, smoking behavior, self-efficacy, academic efficacy, and romantic relationships. In this case, which combination of independent and dependent variables can be the best predictor of academic performance, and whether certain predictor variables can still predict results when the effects of other variables are controlled?
Calculation with multiple hierarchical regression was performed by incorporating independent variables into the relationship in the order determined by the researcher based on theoretical reasoning and previously published research. Hierarchical multiple regression was implemented to investigate the use of mobile phones to predict students' academic performance by taking into account gender, smoking behavior, high school performance, self-efficacy, and academic efficacy. In this case, the independent variables were integrated into blocks. In the first block, smartphone use would be calculated. In the second block: gender, high school grades, and smoking behavior were admitted into the calculation. Next, self-efficacy was included (Block 3), academic efficacy (Block 4), and finally the romantic relationship (Block 5). Each independent variable was reviewed based on the contribution delivered to the dependent variable after the independent variable was previously controlled. The relative contribution of each block, and then all models were reviewed.
The initial analysis was carried out to ensure that there were no violations of hierarchical multiple regression assumptions of normality and linearity. In addition, correlations between the predictor variables incorporated in this study were examined and presented (See Table 3), and all showed correlations ranging from r = -0.010, p = 0.04 and r = 0.72, p<0.05. This shows that multicollinearity cannot be a problem because there are no r values greater than 0.8 or 0.9 (see Tabachnick and Fidell, 2007). In addition, the three-predictor variables (high school grades, smartphone use, and academic efficacy) correlated significantly with the dependent variable, so that it could be applied for hierarchical regression checks.
In the first step of the calculation using hierarchical multiple regression, data on the intensity of cellphone use, which is an independent variable, is entered into the first block, and this model is statistically significant F(1, 596) = 15.12; p<0.01, and this first model contributes 2.5% to the variance in academic performance (R2 = 0.025). In the second step, three predictor variables were included in the second block: high school grades, smoking behavior and gender. This second model is statistically significant F(4, 593) = 17.1; p<0.001, and explains 10.3% of the variance in student academic performance. This means an increase (R2 Change) of 7.9% from the previous model in the first block. This also shows that high school grades, smoking behavior, and gender are moderator variables.
After the inclusion of self-efficacy in block three, the total variance explained by the model was 11.0%, or increased by 0.6% from the previous model F(5, 592) = 14.57; p<0.001). The entry of academic efficacy in the fourth block explained an additional 0.9% of the academic performance variant to become 11.8%, after controlling high school performance, smoking behavior, gender and self-efficacy (R2 Change = 0.009; F(6, 591) = 13.21; p<0.001). In the last or 5th block, the inclusion of romantic relationship variable shows that the model is statistically significant F(7, 590) = 11.68; p<0.01. In this fifth model smoking behavior showed the highest unstandardized Beta value (β = -0.22, p<0.001), followed by cellphone use (β = 0.14, p<0.001). Thus, smoking behavior is the most significant moderator variable in academic performance.

Table 4: Academic Performance Hierarchy Regression Model
	 
	R
	R2
	R2
	B
	SE
	β
	t

	 
	 
	 
	Change
	 
	 
	 
	 

	Block 1
	.157
	.025***
	
	
	
	
	

	Cellphone
	
	
	
	
	
	
	

	   use
	
	
	
	.096
	.025
	.157
	3,89

	
	
	
	
	
	
	
	

	Block 2
	.322
	.103***
	.079***
	
	
	
	

	Cellphone
	
	
	
	
	
	
	

	   use
	
	
	
	.082
	.024
	.134**
	3.422

	Gender
	
	
	
	-.166
	.122
	-.058
	-1.359

	High school 

  grades
	
	
	
	.086
	.046
	.073
	1.874

	Smoking behavior
	
	
	-1.026
	.183
	-.238***
	-5.605

	
	
	
	
	
	
	
	

	Block 3
	.331
	.110*
	.006*
	
	
	
	

	Cellphone
	
	
	
	
	
	
	

	   use
	
	
	
	.091
	.024
	.149***
	3.744

	Gender
	
	
	
	-.186
	.122
	-.065
	-1.521

	High school 

  grades
	
	
	
	.050
	.049
	.043
	1.027

	Smoking behavior
	
	
	-1.006
	.183
	-.233***
	-5.504

	Self-efficacy
	
	
	
	.034
	.017
	.086*
	2.032

	
	
	
	
	
	
	
	

	Block 4
	.344
	.118*
	.009*
	
	
	
	

	Cellphone
	
	
	
	
	
	
	

	   use
	
	
	
	.084
	.024
	.138**
	3.457

	Gender
	
	
	
	-.202
	.122
	-.071
	-1.657

	High school 

  grades
	
	
	
	.032
	.049
	.027
	.651

	Smoking behavior
	
	
	-.959
	.183
	-.222***
	-5.235

	Self-efficacy
	
	
	
	-.004
	.023
	-.009
	-.154

	Academic 

  efficacy
	
	
	
	.053
	.022
	.137*
	2.406

	
	
	
	
	
	
	
	

	Block 5
	.349
	.122
	.003
	
	
	
	

	Cellphone
	
	
	
	
	
	
	

	   use
	
	
	
	.086
	.024
	.141***
	3.537

	Gender
	
	
	
	-.214
	.122
	-.075
	-1.755

	High school grades
	
	
	
	.036
	.049
	.031
	.733

	Smoking behavior
	
	
	-.940
	.183
	-.218***
	-5.128

	Self-efficacy
	
	
	
	-.002
	.023
	-.004
	-.071

	Academic 

  efficacy
	
	
	
	.053
	.022
	.137*
	2.400

	Romantic
	
	
	
	-.160
	.105
	-.059
	-1.525

	    relationship
	 
	 
	 
	 
	 
	 
	 


Note: Statistic significance: *p< .05; **p< .01; ***p< .001 
The ANOVA table shows that the overall model (which includes all five variable blocks) is significant F(7, 590) = 9.69, p<0.01. However, in the Standardized Coefficient column, two variables, self-efficacy, and high school performance did not show a significant effect (p> 0.05), while the other three variables showed a significant effect on academic performance, namely: gender (β = -0.1, p<0.05), smoking behavior (β = -0.22, p<0.01) and academic efficacy (β = 0.20, p<0.05).
As with previous studies, the results of the present investigation indicate that smartphone use has a significant relationship with academic performance as the study by Jacobsen and Forste (2011) who identified a negative relationship between cellphone use and self-reported average grades among students in the United States. Likewise, Junco (2012a, 2012b) found a strong negative relationship between the time spent accessing Facebook via mobile phones and the students’ cumulative GPA. The study by Junco and Cotton (2012) showed that cell phone use (multitasking) was significant and negatively related to GPA with controls including gender, and high school grades. But the present study showed a weak relationship but in a positive direction between cellphone use and student academic performance (R = 0.157). This positive relationship is probably since cellphones are often used to access subject matter or do class assignments asked by lecturers, but further research is needed to get confirmation regarding this matter. It is in line with a study by Chen and Tzeng (2010) who found that information retrieval activities among heavy users of the Internet were associated with better academic performance while playing games with lower levels of academic performance. 

Based on previous research, several demographic factors have also been identified as having a correlation with academic performance. Gender is one factor but proved inconsistent because it is largely dependent on subjects (Walpole, 2003). The present study also shows that gender has a significant influence on the relationship between cellphone use and academic performance. In the present case, female cellphone user students showed better academic performance (M = 12.91, SD = 1.49), compared to male mobile phone users (M = 12.61, SD = 1.30) condition t (596) = 2.35, p<0.05.

In addition to gender, this study also found that high school grades and smoking behavior had a significant influence on academic performance as previous studies showed that the strongest predictors of academic achievement in higher education were high school achievements often measured by high school test scores, and standardized test scores (Betts & Morell, 1999; Camara & Echternacht, 2000; Ting & Robinson, 1998). In this study three predictor was included in the second block: high school grades, smoking behavior and gender showed statistically significant results F(4, 593) = 17.1; p<0.001, and explains 10.3% of the variance in academic performance. These results are in line with previous studies that indicated gender and smoking habits influence student academic achievement (Peter & Horn, 2005). Likewise, smoking has been linked to cellphone use and poor academic performance (DeBerard, Spielmans, & Julka, 2004; Sánchez-Martínez & Otero, 2009).

Smartphone use not only produces pleasure, and reduces stress but can also cause failure to control cellphone use level and it may incur consequences that are financially, physically, psychologically and socially harmful in one's life (Shaffer, 1996; Van Deursen et al., 2015; Young, 1999). In line with previous research, this study also showed that as many as 18.7% of respondents felt a physical disorder, which included: headache, lethargy, aching body and neck, tingling hands, and insomnia. In addition, people who were addicted to smartphones showed more psychosocial and health problems, they showed preoccupation and excessive use of smartphones than those who used smartphones less than 4 hours per day (Alijomaa et al., 2016). In this study, psychological disorders include easily upset and anxious, depressed, angry, sensitive, the mood often changes to loneliness.

The present study also shows that self-efficacy is one of the strongest predictors of academic performance (Pajares, 1996). Previous studies showed that self-efficacy was often a predictor of academic performance that was better than other social-psychological variables (eg, Klomegah, 2007; Paulsen & Gentry, 1995; Pintrich & Schunk, 2002). In line with previous research, this study revealed that self-efficacy was also significantly associated with academic performance even though it was not the strongest predictor. However, self-efficacy remains an important variable to consider when studying the relationship between potential distractors such as cellphones or other new media, and academic performance (LaRose & Eastin, 2004; LaRose, Lin, & Eastin, 2003; LaRose, Mastro, & Eastin, 2001; Odaci, 2011).
As the findings of Neemann, Hubbard, and Masten (1995), which concluded that romantic relationships are related to low levels of academic achievement, the present study also shows the same indication. This study found that students who did not have a romantic relationship tended to show higher academic achievement than those who had a romantic relationship. The effect of romantic partners showed the ratio value F(1.590) = 11.25, p<0.05, this means that there are significant differences in academic performance between students who have romantic partners (M = 9.80, SD = 1.28), with students who have no partners (M = 9.93, SD = 1.34). Data shows that students who do not have a romantic partner have better performance than students who have a partner.
CONCLUSION
In conclusion, the present study results indicate that there is a significant relationship between smartphone use and academic performance, and among smartphone user students, female group shows better academic performance, as well as those who do not have romantic partners and do not smoke. Calculation with multiple hierarchical regression shows that cumulatively, smoking behavior is the most significant moderator in influencing academic performance in a negative direction (β = -0.22, p<0.001), and followed by cellphone use (β = 0.14, p<0.001). In addition, the prevalence of smartphone addiction among students, measured based on the number of respondents categorized as extreme mobile users (using cellphones more than 17 hours/day), or those in the deviation region 2σ - 3σ, was 24 respondents (4.0%). But of this number, only 12 people (2%) belong to the addiction category. As many as 18.7% of respondents felt a physical disorder as a result of excessive cellphone use, which included: dizziness, lethargy, aching body and neck, tingling hands, and insomnia. Psychological disorders include easily upset and anxious, depressed, angry, sensitive, the mood often changes to loneliness.
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