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ABSTRACT 

Based on the result of Programme fot International Student Assessment (PISA) 2018, Indonesia’s academic 

achievements among students are still below the global average score. The low academic achievements 

reflect low-quality human resources, which will affect the difficulty of competing with other countries. There 

are two factors affecting students' academic achievement, internal and external factors. To determine the 

relationship between social media screen time, hemoglobin level, food intake, and social economy to 

students' reading ability among Senior High School students in Jakarta. This study used a cross-sectional 

study design with a quantitative method involving 109 respondents from grade X and XI. Purposive 

sampling was the sampling method that is used in this study. A relationship was found between students’ 

reading ability with hemoglobin level and energy intake (p-value = 0.000 and 0.033). No relationship has 

been found between social media screen time and social-economic with students' reading ability. Students' 

reading ability had a relation to hemoglobin level and food intake. It is recommended for students and 

schools to always monitors their hemoglobin levels and always take an adequate amount of food to support 

their academic achievement. 

 

Keywords: Food intake, hemoglobin level, PISA, social economy, social media screen time, students’ 

reading ability 

 

Introduction 

Adolescents are one of the national investments in human resources. The value of 

adolescents can be reflected by their academic achievement. Based on Programme for 

International Student Assessment (PISA) 2018 report, Indonesia was ranked 79 out of 82 countries 

that participated. PISA is a program dedicated to observing students' abilities and skills in their 

academics. This report shows that Indonesian students’ abilities and skills are one of the lowest 

among all. A study by Syafi'i, Maffiyanto, and Rodiyah
1
 stated that there are two factors affecting 

students’ academic achievements, which are internal factors (physical, psychological, and physical 

maturity) and external factors (family, school, and the surrounding environments). 

Based on the study done by Pratama and Sari
2
, around 80% of adolescents spend their spare 

time accessing the internet, whereas 20% of them use the Internet to access social media. Social 

media is a platform used to access information that is related to students' academics. There is also 

another kind of content for entertainment that is accessible through social media such as YouTube, 
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Instagram, and TikTok that could distract students from their school work. A study that is done by 

Rustiyanti
3
 shows that there is a relationship between social media screen time and students’ 

academic achievement. 

Anemia in adolescents in Indonesia is still at a high prevalence at 32%
4
. Adolescents with 

anemia can affect their concentration on studying which will decrease their academic achievement. 

Hemoglobin level is the indicator of anemia. When the hemoglobin levels are low, it indicates that 

the oxygen levels in the blood are low, which will then interfere with students' concentration. This 

statement is in line with the study done by Djajaningrat, Chairlan, and Mardiana
5
 showing that a 

relation is found between hemoglobin levels and students’ academic achievements. 

A study done by Mokoginta, Budiarso, and Manampiring
6
 stated that 97,5% of adolescents’ 

energy intake is lower than the Angka Kecukupan Gizi (AKG). Energy can affect academic 

achievement as energy consumption could increase blood sugar levels which would increase 

acetylcholine production used to transport nerve signals in the brain
7
. A study done by Sety and 

Paeha
8
 stated that there is a relationship between energy intake with students’ academic 

achievements. Both statements between the studies are in line with each other. 

Socioeconomic conditions have an important role in child development. The high and low 

family's social and economic status has a strong effect on academic achievement as it is related to 

fulfilling family needs, both primary, secondary, and tertiary needs, including child's academic 

needs. It is supported by the study conducted by Jatmiko
9
 that there is a positive relationship 

between social economics with students' academic achievements. 

In 2022, there are 413 schools in Indonesia that participated in PISA. SMA Budhi Warman 

II Jakarta is one of the 67 schools in Jakarta that have participated in PISA 2022. Based on the 

description above, researchers want to know the relationship between social media screen time, 

hemoglobin level, food intake, and social economics with students' reading ability among Senior 

High School students in Jakarta. 

 

Methods 

This study used a cross-sectional design with a quantitative method to determine the relation 

between dependent and independent variables. The sampling technique used in this study is 

purposive sampling technique, a non-probability method. Purposive sampling was used in this 

study because the respondents are picked by a specific category which was the participants of 

PISA 2022. There were 693 students as the population in this study from grade X, XI, and XII with 

109 students as the respondent from grade X and XI. This study was done at SMA Budhi Warman 

II Jakarta as one of the schools that participated in PISA 2022.  

There were two kinds of data collected in this study, primary and secondary data. The 

primary data in this study including the characteristics of the respondents (age and sex), social 
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media screen time, and social economic are collected using a questionnaire; respondents’ food 

intake was calculated using Food Recall 2x24 Hour questionnaire; and respondents’ hemoglobin 

level was measured by using Easy Touch GCHb. 

Data analysis in this study includes univariate and bivariate analysis. Univariate analysis is 

used to see the data distribution in each variable. Bivariate analysis is used to determine the 

relationship between independent variables (social media screen time, hemoglobin level, food 

intake, and social economics) and dependent variable (students’ reading ability). In this study, the 

relationship between variables was tested using the Chi-Square test. 

 

Results 

Respondents' characteristics (age and sex) and reading ability distribution as the results of 

the univariate analysis can be seen in Table 1.  

Table 1. Respondents’ Distribution on Characteristic and Reading Ability 

Variable 
Distribution 

Frequency Percentage 

Respondent Characteristic 

Age 

15 10 9.2 
16 99 90.8 

Total 109 100 

Sex 

Male 54 49.5 
Female 55 50.5 

Total 109 100 

Reading Ability 

High 60 55 
Low 49 45 

Total 109 100 

 
The results on respondents' social media screen time, hemoglobin level, food intake, and social 

economic can be seen in Table 2. 

Table 2. Respondents' Distribution on Independent Variables 

Social Media Screen-Time 

Medium 28 25.6 

Long 81 74.3 

Total 109 100 

Hemoglobin Level 

Normal 77 70.6 
Low 32 29.4 

Total 109 100 

Energy Intake 

Adequate 9 8.3 

Inadequate 100 91.7 

Total 109 100 
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Table 2. Respondents' Distribution on Independent Variables 

Protein Intake 

Adequate 18 16.5 

Inadequate 91 83.5 

Total 109 100 

Fat Intake 

Adequate 9 8.3 

Inadequate 100 91.7 

Total 109 100 

Carbohydrate Intake 

Adequate 4 3.7 

Inadequate 105 96.3 

Total 109 100 

Father’s Education 

High 96 88.1 

Low 13 11.9 

Total 109 100 

Mother’s Education 

High 96 88.1 

Low 13 11.9 

Total 109 100 

Father’s Occupation 

Occupied 102 93.6 

Not Occupied 7 6.4 

Total 109 100 

Mother’s Occupation 

Occupied 41 37.6 

Not Occupied 68 62.4 

Total 109 100 

Parents Income 

High 75 68.8 

Low 34 31.2 

Total 109 100 

 
Bivariate analysis results for the relation between independent and dependent variables can be seen 

in Tables 3, 4, 5, and 6 below. 

 

Table 3. Relationship between Social Media Screen-Time with Students' Reading Ability 

Social Media Screen-

Time 

Students’ Reading Ability 
Total 

p-value High Low 

n % n % n % 

Medium 14 12.9 14 12.8 28 25.7 

0.534 Long 35 32.1 46 42.2 81 74.3 

Total 49 45 60 55 109 100 

 

Results in Table 3 showed that students with longer social media screen time have 

lower reading ability (42.2%) and students with medium social media screen time have the 

same rate with high and low reading ability (12.8%). Table 3 also showed that there was 

no relationship between social media screen time with students’ reading ability (p value: 

0.534). 
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Table 4. Relationship between Hemoglobin Level with Students' Reading Ability 

Hemoglobin Level 

Students’ Reading Ability 
Total 

p-value High Low 

n % n % n % 

Normal 26 23.9 51 46.8 77 70.7 

0.000 Low 23 21.1 9 8.2 32 29.3 

Total 49 45 60 55 109 100 

 

Results in Table 4 showed that there was a relationship between hemoglobin level with 

students’ reading ability (p value: 0.000). 

 

Table 5. Relationship between Food Intake with Students' Reading Ability 

Energy Intake 

Students’ Reading Ability 
Total 

p-value High Low 

n % n % n % 

Adequate 1 1 8 7.3 9 8.3 

0.040 Inadequate 48 44 52 47.7 100 91.7 

Total 49 45 60 55 109 100 

Protein Intake        

Adequate 6 5.5 12 11 18 16.5 

0.278 Inadequate 43 39.5 48 44 91 83.4 

Total 49 45 60 55 109 100 

Fat Intake        

Adequate 3 2.8 6 5.5 9 8.3 

0.510 Inadequate 46 42.2 54 49.5 100 91.7 

Total 49 45 60 55 109 100 

Carbohydrate Intake        

Adequate 1 1 3 2,7 4 3,7 

0.626 Inadequate 48 44 57 52,3 105 96,3 

Total 49 45 60 55 109 100 

 

Results in Table 5 showed that students with inadequate food intake (energy, protein, fat, 

and carbohydrate) have lower reading ability (47.7%, 44%, 49.5%, and 52.3%). There was a 

relationship between energy intake with students’ reading ability (p value: 0.040). Table 5 also 

showed that there was no relationship between protein, fat, and carbohydrate intake with students’ 

reading ability (p-value: 0.278, 0.510, and 0.626). 

Results in Table 6 showed that students with mothers who aren’t occupied have higher 

reading ability (32.2%) with p-value of 0.078. Table 6 also showed that there was no relationship 

between fathers’ and mothers’ education, fathers’ occupation, and parents’ income with students’ 

reading ability (p-value: 0.492, 0.492, 0.455, and 0.476). 
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Table 6. Relationship between Social Economics with Students' Reading Ability 

Father’s Education 

Students’ Reading Ability 
Total 

p-value High Low 

n % n % n % 

High 42 38.5 54 49.5 96 88 

0.492 Low 7 6.5 6 5.5 13 12 

Total 49 45 60 55 109 100 

Mother’s Education        

High 42 38.5 54 49.5 96 88 

0.492 Low 7 6.5 6 5.5 13 12 

Total 49 45 60 55 109 100 

Father’s Occupation        

Occupied 47 43.1 55 50.4 102 93.5 

0.455 Not Occupied 2 1.9 5 4.6 7 6.5 

Total 49 45 60 55 109 100 

Mother’s Occupation        

Occupied 14 12.8 27 24.7 41 37.6 

0.078 Not Occupied 35 32.2 33 30.3 68 62.4 

Total 49 45 60 55 109 100 

Parents’ Income        

High 32 29.4 43 39.4 75 68.8 

0.476 Low 17 15.6 17 15.6 34 31.2 

Total 49 45 60 55 109 100 

 

Discussion 

The characteristics of the respondents in this study included the age and sex of the 

respondents. In this study, there were 109 respondents who were students of grade X and XI at 

SMA Budhi Warman II Jakarta. The results showed that most of the respondents were 16 years old 

(90.8%) and were female (50.5%). 60 respondents (55%) had a low-level reading ability as the 

result of the analysis done by using SPSS. 

Analysis of the questionnaire used to discover the average social media screen time showed 

that most of the respondents (51.4%) use social media for a long duration (more than 4 hours per 

day). Related research on adolescents aged 15-16 years done by Syamsoedin, Bidjuni, and 

Wowiling
10

 showed that the majority of adolescents had a moderate duration (3-4 hours per day) of 

social media usage (50%). The social media screen time for the majority of respondents was long, 

which could be because students were allowed to bring gadgets to school, therefore, allowing 

students to access social media at any time. 

Normal hemoglobin levels were found in most of the participants reaching up to 70.6%. 

Another study conducted at SMAN 1 Bolangitang Barat by Sukarno, Marunduh, and 

Pangemanan
11

 showed that the majority of respondents had normal hemoglobin levels (90%). 

Hemoglobin is an important molecule in the body that functions in transporting oxygen throughout 

the body. Low hemoglobin levels indicate low oxygen saturation in the blood which will circulate 

throughout the body, including the brain, which is one of the causes of silent cerebral infarction 

and also affects cognitive and motor development. 
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The questionnaire that was used showed that most of the respondents has inadequate food 

intake. Respondents with inadequate energy intake were at 91.7%; respondents with inadequate 

protein intake were at 83.5%; respondents with inadequate fat intake were at 91.7%; and 

respondents with inadequate carbohydrate intake were at 96.3%. Another study conducted by 

Syafei and Badriyah
12

 showed that 52.1% of respondents had a deficit in energy intake. Based on 

the results of the Food Recall 2x24 Hour interview, the majority of respondents on the weekend 

start eating at lunchtime, and not a few only eat at lunchtime. On weekdays, the majority of 

respondents also only eat once daily, either at breakfast or lunch. In addition, food intake on 

weekdays is less than on weekends, this happens because, after school, students immediately use 

their spare time to rest hence why they tend to skip meals. 

The majority of respondents in this research had fathers and mothers with higher education 

(88.1%) with the overall respondents with working fathers were 93.6% and working mothers were 

62.4%. Respondents with parents who had high incomes were 68.8%. The differences in parents' 

education differentiate the attitude that will be formed in each individual. The higher level of 

parents' education, the wider their insight towards the world of education, and this could encourage 

children's interest in continuing their education
13

. Occupation and income of parents are one of the 

factors that can affect students' academic achievement. Parents who work with high incomes can 

help their children facilitate and meet their children's educational needs
14

. 

The statistical test results in Table 2 show that there was no relationship between social 

media screen time and reading ability in adolescents aged 15-16 years at SMA Budhi Warman II 

Jakarta (p-value = 0.534). The use of social media unwisely can have a negative impact on student 

academic achievement, including in the field of reading. In the research of Navarro-Martinez and 

Peña-Acuña
15

, social media use was categorized again for social media use in general and for 

playing games. The results obtained were also different, for students who used social media to play 

games had a negative direction, where the longer they use social media, the lower the PISA score. 

There was a relationship between hemoglobin levels and reading achievement in adolescents 

aged 15-16 years at SMA Budhi Warman II Jakarta (p-value = 0.000). This is shown based on the 

results of the statistical test done from Table 3 which is also in line with the research by 

Sungthong, Mo-suwan, and Chongsuvivatwong
16

 on students which showed that students with 

anemia had lower IQs and reading and spelling achievements than students who were not anemic. 

Low hemoglobin levels caused oxygen in the lungs to be obstructed from flowing so that the 

oxygen levels needed by every cell of the body and brain will not be fulfilled. Inadequate oxygen 

level will also cause neurological problems and behavioral disturbances such as physical motoric 

activity, social interaction, and concentration problems
17

. 

Based on Table 4, the statistical test results showed that there was a relationship between 

energy intake and reading ability in adolescents aged 15-16 years at SMA Budhi Warman II 
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Jakarta (p-value = 0.040). However, there were no relationship between protein intake, fat intake, 

and carbohydrate intake with reading ability in adolescents aged 15-16 years at SMA Budhi 

Warman II Jakarta (p-value = 0.278, 0.510, 0.626). 

Research conducted by Bleiweiss-Sande, Chui, Wright, Amin, Anzman-Fasca, et al.
18

 

showed that there was a relationship between energy intake and academic achievement in language 

and mathematics (p-value = 0.001). Energy is needed in the body as a substance for energy to carry 

out organ functions properly such as temperature regulation, thinking, physical and motor 

activities, and others
19

. The brain requires a total of 20-30% of energy to carry out its functions 

including thinking and concentration in learning. Physiological and biological needs, especially 

good and balanced nutritional intake, help with brain development, prevention and treatment of 

diseases that affect intelligence development, and provide physical skills to carry out daily 

activities including learning
20

. 

Statistical test results in Table 5 showed no relationship between the fathers’ and mothers’ 

education with reading ability in adolescents aged 15-16 years at SMA Budhi Warman II Jakarta 

(p-value = 0.492). This contradicts the previous studies whereas a father's education has a role in 

educating children. Fathers with higher education have broader knowledge and can monitor their 

children's learning achievements to be better
21

. The statement is then supported by Chiu, 

Economos, Markson, Raicovi, Howell et al.
22

 saying a relationship was found between father's 

education and students' academic achievement. Mother's education is also studied to have an 

influence on children's academic achievement. Mothers with higher education tend to have better 

knowledge of learning materials at school than mothers with lower education. Research conducted 

by Crede, Wirthwein, McElvany, and Steinmayr.
23

 supports the statement by showing that there 

was a relationship between mothers' education and students' academic achievement. Mothers with 

a high educational background are able to provide education to their children from an early age 

when at home. The statements mentioned in previous studies all contradict the result of the 

research conducted in SMA Budhi Warman II Jakarta. 

Statistical test results of Table 5 also showed that there was no relationship between fathers' 

and mothers' occupations with reading ability in adolescents aged 15-16 years at SMA Budhi 

Warman II Jakarta (p-value = 0.455, 0.078). This also contradicts previous studies. Parents' 

occupation was found to have a direct effect on parental income. Working fathers tend to have a 

higher income than non-working fathers. Despite having less time to care for and help children in 

the learning process and monitoring children's learning outcomes, mothers who work and have 

income can help the family's economic needs which can support the student learning process
24

.  

Parents with high incomes can meet family needs including the needs of their children in 

pursuing their education, while parents with low incomes will meet primary needs first and find it 

difficult to meet their children's educational needs
25

. Research conducted by Hadiyanto
26

 showed 
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that there was a relationship between parental income and student achievement (p = 0.001). The 

statement also contradicts the statistical test results based on Table 5, showing that there was no 

relationship between parental income and reading ability in adolescents aged 15-16 years at SMA 

Budhi Warman II Jakarta (p-value = 0.476).  

There were some limitations in this study, such as food intake in this study was calculated 

using Food Recall which didn’t reflect students' long period dietary habits, also social media 

screen-time it didn’t categorize by how they use their social media. In the social economic 

variable, writers didn’t include how many are the family members so it didn't capture the family's 

food security. 

 

Conclusion 

Most of the students in Senior High School spend their time on social media for a long time 

(more than 4 hours) per day and also didn’t take an adequate amount of food. It has been found that 

there was a relationship between hemoglobin level and energy intake with students' reading ability 

(p-value = 0.040, 0.016). However, there was no relation between social media screen time, protein 

intake, fat intake, carbohydrate intake, and social economics with students' reading ability. It is 

recommended that student always take an adequate amount of food and always monitors their 

hemoglobin level as an effort to increase their academic achievement. School is expected to help 

students monitor their hemoglobin level, provide the student with iron supplement or Tablet 

Tambah Darah (TTD), and educate students regarding balanced dietary habits. For further study, it 

is recommended to see how different use of social media can affect students' academic 

achievement. 
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