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Abstract

In order to understand the relationship between breakfast frequency and
academic performance of grade 5 and grade 8 students, we conducted an in-
vestigation through a multistage cluster sampling design with 16,840 students
(8017 5™ graders and 8823 8" graders) from Mianyang city. Results show that:
1) 71.3% of fifth graders and 59.7% of eighth graders had breakfast every day
of the week, and 9.7% of fifth graders and 7.5% of eighth graders had break-
fast three times or less per week. 2) The number of times students eat break-
fast per week has a significant impact on their comprehensive academic per-
formance, which is reflected in the trend that the more times students eat
breakfast, the better their overall academic performance is. Based on this, in
order to help students eat breakfast more often, and further improve stu-
dents’ academic performance, we will strengthen the publicity and education
of students’ breakfast knowledge from multiple perspectives.
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1. Introduction

Primary and secondary school stages are an important period for the formation
of students’ eating habits, and a key period for students’ growth and develop-
ment. The World Health Organization (WHO) advises that young people should
develop a healthy habit of eating breakfast every day. China, the United States,
Britain, Japan and other countries have carried out the “plan” for breakfast to

ensure that students can eat breakfast every day [1]. Previous research suggests
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that skipping breakfast leads to adverse symptoms in students, such as fatigue,
slow reaction and cognitive decline [2], and increases the risk of obesity, hyper-
tension and heart disease [3] [4]. Relevant research also found that compared
with those who did not eat breakfast, the brain function activation of those who
ate breakfast was more obvious during the task completion [5]. To sum up,
breakfast frequency plays an important role on the activation of brain function
and on the physiological health of teenagers.

British educator John Locke believed that “all education can be boiled down to
the formation of children’s good habits”. Academic performance is the impor-
tant basis which evaluates the student knowledge grasp degree, and also is the
important index which measures the education effect. Is there a correlation be-
tween breakfast frequency and students” academic performance? Studies in cogni-
tive neuroscience have shown that as learning occurs, brain regions associated
with cognitive activity such as the parietal, intra-frontal left and right-dorsolateral
prefrontal cortex (DLPFC) are activated [4]. In other words, relevant areas of the
brain are involved in learning and affect learning efficiency and performance.
Relevant studies at home and abroad have found that breakfast frequency is sig-
nificantly correlated with students” academic performance, and students who eat
breakfast have significantly higher academic performance than those who don’t
eat breakfast [6] [7], and students who ate breakfast every day of the week had
significantly higher academic performance than those who did not eat breakfast
or ate breakfast less often [8] [9]. To sum up, it can be seen that breakfast fre-
quency affects students’” academic performance.

However, survey data and related studies on the physical health of Chinese
students over the past decade have found that poor eating habit of primary and
secondary school students have become increasingly prominent, forming a vi-
cious cycle of poor eating habit, poor health status and poor academic perfor-
mance, which hinder development of students [10]. Based on this, this research
investigated the breakfast frequency and academic performance of students from
grades 5 and 8 in Mianyang city, so as to understand the current situation of
breakfast among primary and middle school students, explore the influence of
breakfast frequency on the academic performance of students in the city, and
provide a theoretical basis for the establishment of good breakfast frequency among

primary and middle school students.

2. Research Design

2.1. Participants

A multi-stage stratified random cluster sampling design was adopted. First, the
municipal department shall determine the number of students in each region
according to the proportion of primary and junior middle school students of the
education statistical data. Secondly, 3 primary schools and 3 junior high schools
with high teaching quality were selected to participate in the research, and all the
students from 3 classes were randomly selected from the selected schools to par-
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ticipate in the research. Thirdly, after the reference schools are determined, the
municipal department will issue documents and organize training, the reference
schools will adopt unified instruction language at the same time and in accor-
dance with the same research requirements, and the teacher in charge will con-
duct the questionnaires collectively after training. After the students complete
the questionnaire, the teacher will take back the answer sheet.

In this research, 10,664 students were sent questionnaires in fifth grade.

After eliminating the students with incomplete demographic information (gend-
er information of some students is incomplete due to data matching) and those
who did not answer all the questionnaires, a total of 8017 valid questionnaires
were collected, with an effective rate of 75.18%, among which 4247 were male
students and 3770 were female students. A total of 9952 questionnaires were dis-
tributed in the eighth grade, and 8823 valid questionnaires were collected, with
an effective recovery rate of 88.66%, including 4549 male students and 4274 fe-
male students, excluding students with incomplete demographic information

and incomplete answers.

2.2. Research Content

The name of the school and the gender of the student are known by using the
method of unified data reporting by the school. The questionnaire survey is used
to ask the students to answer the questions about “How many times a week do
you eat breakfast usually, and five options can be selected”, “Three times or less;
Four times; Five times; Six times; Seven times”.

Comprehensive academic achievement Questionnaire for the fifth grades con-
tains 50 questions on comprehensive knowledge of language, mathematics and
other aspects. The maximum score is 100. The Cronbach’s alpha of the ques-
tionnaire was 0.90, RMSEA = 0.04, GFI = 0.98, AGFI = 0.98.

Comprehensive academic achievement questionnaire for the eighth grades
contains 50 questions on comprehensive knowledge of language, mathematics
and other aspects. The maximum score is 100.The Cronbach’s alpha of the ques-
tionnaire was 0.89, RMSEA = 0.02, GFI = 0.97, AGFI = 0.97.

2.3. Data Processing and Analysis

The valid data was entered into the data base, and SPSS 17.0 and AMOS 17.0
were used for statistical processing.

3. Research Results

3.1. Result of Frequency of Breakfasts

Frequency analysis shows that 71.3% of fifth-grade students eat breakfast every
week, and 69.8 percent of boys and 72.9 percent of girls eat breakfast every week.
9.7% of the students had breakfast three times a week or less, among which
10.3% of the boys had breakfast three times a week or less, and 9% of the girls
had breakfast three times a week or less. See Table 1 for details.
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Table 1. The frequency and proportion of students breakfast per week.

Grade Breakfast times Male student Female student Total
Three times or less 437 (10.3) 340 (9.0) 777 (9.7)
Four times 236 (5.6) 179 (4.7) 415 (5.2)
Fifth-grade Five times 369 (8.7) 310 (8.2) 679 (8.5)
student Six times 239 (5.6) 193 (5.1) 432 (5.4)
Seven times 2966 (69.8) 2748 (72.9) 5714 (71.3)
Total 4247 3770 8017
Breakfast times Male student Female student Total
Three times or less 350 (7.7) 315 (7.4) 665 (7.5)
Four times 244 (5.4) 281 (6.6) 525 (6.0)
Eighth-grade Five times 520 (11.4) 552 (12.9) 1072 (12.2)
student
Six times 623 (13.7) 675 (15.8) 1298 (14.7)
Seven times 2812 (61.8) 2451 (57.3) 5263 (59.7)
Total 4549 4274 8823

Frequency analysis shows that 59.7% of eighth grade students have breakfast
every week, among which 61.8 boys and 57.3% girls have breakfast every week.
7.5% of the students had breakfast three times a week or less, 7.7% of the boys
had breakfast three times a week or less, and 7.4% of the girls had breakfast three
times a week or less. See Table 1 for details.

Finally, complete content and organizational editing before formatting. Please

take note of the following items when proofreading spelling and grammar.

3.2. Results of Difference Analysis

In order to analyze the impact of breakfast frequency on comprehensive aca-
demic performance, Levene homogeneity test of variance was used to find that
the data of grade 5 (Levene = 2.40, p > 0.05) and grade 8 (Levene = 2.11, p >
0.05) were homogeneity of variance, which could be used for factor analysis.

Taking the number of breakfasts and gender of fifth grade students as inde-
pendent variables, and the comprehensive academic performance as dependent
variables, unilateral difference analysis found that breakfast frequency and
gender had significant influence on the comprehensive academic performance of
students, and the interaction effect of the number of breakfasts and gender on
the comprehensive academic performance of students was not significant. Post-hoc
examination found that three times a week and the following four times the
number of students breakfast, its comprehensive academic performance there
was no significant difference (LSD = 1.02, p > 0.05), and the rest of the students
between different breakfast times, its comprehensive academic achievement all
show significant differences, and show the students a week to eat breakfast, the
more the better academic performance and the comprehensive academic per-
formance of male students was significantly higher than that of female students
(LSD = 1.03, p < 0.05).
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Taking the number of breakfasts and gender of eighth grade students as inde-
pendent variables and their comprehensive academic performance as dependent
variables, unilateral difference analysis found that gender had no significant in-
fluence on students’ comprehensive academic performance (F = 0.04, p > 0.05),
while the number of breakfasts had a significant influence on students’ compre-
hensive academic performance (F = 56.77, p < 0.05). Post-hoc examination
showed that there was no significant difference in comprehensive academic per-
formance between students who had breakfast three times or less per week and
those who had breakfast four times per week (LSD = —1.23, p > 0.05). There was
no significant difference in comprehensive academic performance between stu-
dents who had breakfast four times a week and those who had breakfast five
times a week (LSD = —1.22, p > 0.05). Other students with different breakfast
times showed significant differences in their comprehensive academic perfor-
mance, and the overall trend was that the more students ate breakfast in a week,

the better their academic performance. See Table 2 for details.

4. Discussion

Opverall, the number of students in grade 5 and grade 8 who eat breakfast every
week is lower than that in the eastern developed regions. The survey found that
77.5% of fifth-graders in Beijing and 70.6% of eighth-graders in Suzhou eat
breakfast every day. In comparison, only 71.3 percent of fifth-grade students and
59.7 percent of eighth-grade students have breakfast every day every week, far
lower than those in Beijing and Suzhou. Relevant studies have found that the
differences in breakfast frequency of students in different regions may be caused
by the differences in socioeconomic status. The higher the students’ socioeco-
nomic status, the more they ate breakfast each week [11] [12].

The proportion of eighth grade students eating breakfast every day is lower
than that of fifth grade students, and the proportion of eighth grade girls eating
breakfast every day is lower than that of boys. This is consistent with previous
findings [13]. Studies have found that there is cognitive distortion in the body
intention of girls in grade 8, and they generally have the tendency of “seeking for
thinness” [14]. Combined with the wrong understanding of breakfast, the num-
ber of girls who do not eat breakfast is higher than that of boys.

The more often students eat breakfast, the better their academic performance.

This is consistent with the conclusions of previous studies [6] [9]. This may be

Table 2. Difference in their comprehensive academic performance analysis result.

The number of times a week students eat breakfast

Grade F
Three times or less ~ Four times Five times Six times Seven times

Five 47.29 +13.66 48.06 +13.77 52.00 £13.98 57.08 £14.52 58.86 + 13.42 190.95***
Eight 55.83 £ 14.51 57.04 £ 14.71 5829 +13.99 63.34+13.74 61.84+13.90 56.77**

e < 0.001.
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because eating breakfast can promote the activation of brain function, and pro-
vide supplement energy, protein and vitamin to brain [1], to improve the stu-
dents’ learning efficiency. On the contrary, skipping breakfast makes the brain
carry out functional activities only through ketone bodies obtained from the de-
composition of fatty acids [5], thus leading to the significant impact of breakfast
frequency on students’ academic performance.

To sum up, the number of fifth-grade and eighth-grade students who do not
eat breakfast is relatively large, and some students may still have problems such
as incorrect understanding of. Based on this, further strengthen the publicity and
education of breakfast knowledge for teenagers, and carry out breakfast inter-
vention from school, family, society and other perspectives to help students es-
tablish a scientific cognitive concept, increase the frequency of students eating

breakfast every week, and further improve students’ academic performance.
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