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Abstract: To improve children’s academic achievements, parents often
try to provide them with adequate nutrition or/and send them to attend
extracurricular tutoring classes. The effect of extracurricular tutoring on
students’ performance has been well explored, whereas no rigorous em-
pirical study was conducted to observe the relationship between break-
fast and students’ academic performance. Besides, little empirical evi-
dence has been presented to compare the effect of breakfast and that of
extracurricular tutoring on students’ academic achievements. This study
fills this gap by adopting the multiple linear regression model and Shap-
ley Value Decomposition to analyze the academic quality monitoring
data of 50,516 Year-3 students and 83,505 Year-8 students in Jiangsu,
China. The results showed that both breakfast and extracurricular tutor-
ing can improve students’ grades, and breakfast was superior to the tu-
toring in efficacy. This conclusion is of great significance for planning
family education strategies scientifically and improving family education
efficiently. It is necessarily convincible for parents and educators to ra-
tionally understand the role of extracurricular tutoring and pay enough
attention to breakfast in improving students’ performance.
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Background

HE scarcity of quality education and the fierce competition for advanced educa-

tion in China force a large number of Chinese parents to send their children to

various extracurricular tutoring classes. However, existing studies have not
reached a consensus on whether attending extracurricular classes can improve students’
academic performance or not. Instead, three different types of findings have been re-
ported: (1) Extracurricular tutoring is beneficial for students’ learning (Fang & Xue,
2014; Peng & Zhou, 2008); (2) Extracurricular tutoring is useless (Li, 2018; Liu &
Wang, 2018; Tang & Fu, 2007); (3) The effectiveness of the extracurricular tutoring
may vary depending on the length of the tutorial, the group of the student, gender and
subject (Hu et al.2015; Li et al., 2016; Sun & Tang,2019; Xue et al.,2014; Xue & Ding
2009; Zhang,2013). Meanwhile, issues caused by extracurricular tutoring have also
been explored. Such as extracurricular tutoring increased students’ workload, decreased
their independence and autonomy, and even caused weariness and antagonistic psy-
chology (Wang, 2005; Yang, 2004). Furthermore, urban students and students with high
socio-economic background having more chance to get extracurricular tutoring, this
becomes an inter-generational transmission channel of family’s social, economic, cul-
tural and political capital (Xue, 2017) and also becomes another kind of social repro-
duction mechanism in addition to regular school education (Xue, 2016).

Besides good educational resources, providing children with enough nutrition
is another important function of family education. In comparison with lunch and dinner,
breakfast is more important for teenagers’ physical and mental health, in that it serves
as a nutritional supplement after a long interval of eating. It has been found that break-
fast affected adolescents’ psychology (O’Sullivan et al., 2009) and it had positive short-
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term effect on students’ cognitive functions (e.g. attention, vocabulary and spatial
memory) and emotional functions like alertness (Widenhorn-Muller et al., 2008).
Breakfast can produce higher energy and satiety, lower fatigue and less hunger, and
higher blood sugar level (Cooper et al., 2011). On the other hand, failure to eat break-
fast regularly may lead to poor nutrition condition, a big possibility of obesity, higher
blood pressure, and metabolic syndrome (Ho et al., 2015; Rampersaud et al., 2005) and
a higher level of stress including anxiety and depression (Lien, 2007). Some studies
investigated the relationship between breakfast and students’ academic performance and
cognitive development and a positive effect was found of breakfast on students’ aca-
demic performance (Kang & Park, 2016; Sampasa-Kanyinga & Hamilton, 2017; Sun &
Yin, 1994; Xu et al., 2014). Specifically, a systematic review of school feeding pro-
grams implemented by the International Initiative for Impact Evaluation (3iE) in East
and South Asia found that school feeding programs improved student learning out-
comes (Snilstveit, et al., 2015). In addition, American School Breakfast Program (SBP)
found that SBP significantly improved students’ mathematics scores in large academic
tests (Frisvold, 2015). When it was compared with many other factors like socioeco-
nomic background and location, breakfast has a greater positive effect on students’ aca-
demic achievement (Fang, 2018).

Since both breakfast and extracurricular tutoring are the most commonly used
interventional measures for improving students’ academic performance in family educa-
tion, the aforementioned studies are of great significance in guiding parents’ choices in
family education. However, given the limitations of previous data and research methods,
our understanding regarding the precise effect of breakfast and extracurricular tutoring
is not sufficient yet. For instance, the published researches on breakfast had mostly been
conducted in the field of medicine and public health, of which mainly focused on ex-
ploring the breakfast habits and their potential influencing factors. Besides, research on
breakfast’s role in students’ cognitive development is relatively deficient. Although a
few studies have compared the effectiveness of breakfast and that of tutoring on chil-
dren’s academic achievements, they did not demonstrate their inter-relationship. For
example, Hau (2016) published an article “Have breakfast rather than wasting money
on tutorials”, in which the benefits of breakfast were analyzed, but it remained unclear
whether the effect of breakfast was actually greater than that of the extracurricular tutor-
ing. According to a news report, Jian Liu, chief expert of the China’s Education Quality
Monitoring Center and director of the China Education Innovation Research Institute at
Beijing Normal University, made a comprehensive evaluation of the quality of basic
education (Year-1 to Year-9) in Zhejiang Province in 2016 and stated that “Weekend
tutorial is not as good as having breakfast every day” (Zhejing, 2017). However, no
strong statistic evidence was presented to support the opinion.

Thus, we firstly used large-scale testing and survey data from the monitoring of
the academic quality of students in basic education in Jiangsu Province to study the po-
tential role of breakfast in students’ cognitive development. Our finding indicated that
regularly eating breakfast significantly promoted students’ cognitive development (Yao
et al., 2019). Based on this finding, we move on to question between eating breakfast
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and attending tutoring, which one is more effective in improving students’ performance?
In this study, breakfast and extracurricular tutoring were selected as the main independ-
ent variables and students’ academic performance was selected as the dependent varia-
ble. A multiple linear regression model was established to analyze the relationship be-
tween breakfast, extracurricular tutoring and academic performance under the control of
the confounding factors, such as family background and school type. In order to deter-
mine which factors are more effective, Shapely Value Decomposition method was used
to calculate the relative contribution rate of each influencing factor to the difference in
students’ performance. The result not only proves the hypothesis, but also provides sol-
id evidence of how to improve students’ academic performance more effectively in
family education.

Data

The data of this study derived from the monitoring data of academic quality of basic
education (Year-1 to Year-9) students in Jiangsu Province in 2018. Specifically, the
data was derived from a two-stage stratified sampling survey conducted to gather in-
formation on the academic performance (Chinese Language, Mathematics) of Year-3
and the academic performance (Chinese Language, Mathematics, English Language,
Geography, Biology and Physics) of Year-8 students in Jiangsu Province. The test pa-
pers are prepared by the experienced Committee of Experts of the Jiangsu Province
Basic Education Quality Monitoring Center. One year after Setting Questions, Tests,
Interviews, and Adjustments to determine the final official and standby papers. To test
the level of the students’ basic knowledge, basic skills and the accomplishment in col-
lecting and dealing with information, analyzing and solving problems, and so on. The
test has higher reliability and validity. A total of 101,673 Year-3 students and 117,010
Year-8 students were sampled in this survey in 2018. In addition, the monitoring data
also include the questionnaire of students, teachers and principals, among which student
questionnaires were selected to obtain the data needed in this study. Prior to the analysis,
the data were processed to eliminate samples with missing values and incorrectly filled
key variables. Finally, 50,516 and 83,505 student samples were included in the analysis
at the elementary and middle school stages, respectively. Furthermore, we analyzed the
remaining data to confirm that the distribution and characteristics of the remaining
samples were not significantly different from the sample, from which we found that
processing the data did not cause a systematic difference.

It should be noted acknowledged that part of the data we used in this study par-
tially overlapped with our previously reported data (Yao, et al., 2019) which belongs to
different research branches of one big project. Therefore, in the process of data analysis,
while respecting the copyright of the previously published data, we hereby make a spe-
cial statement on the reuse of these data. The partially overlapping data can be found in
the journal of Medical Science Monitor (Yao, et al., 2019).

However, there are differences in the sample scope between this current study
and the previously published study. The main reason is that one of the main variables of
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this study, extracurricular tutoring, includes incorrectly filled samples in the question-
naire. So a difference appeared in the sample size when we removed these incorrectly
filled samples. Specifically, in the original questionnaire, there are two questions (#18
and #20) that reflect whether or not students participated in extracurricular tutoring at
the same time. We, in this study, eliminated the samples in which the questions were
incorrectly answered. For example, a student selected the option that showed he or she
took part in extracurricular tutoring in question #18 but chose 0 as the length of tutoring
in question #20 or chose not participated in extracurricular tutoring in question #18, but
neither did choose 0 as the length of tutoring in question #20, so this kind of sample
was eliminated.

Variables

The core explanatory variables are breakfast and extracurricular tutoring. Breakfast was
measured by two indices. One index was “whether do you eat breakfast or not”, which
served to estimate the influence of students’ breakfast habit on their grades. Students
who ate breakfast every day for a week was valued by 1 and in the case of irregular
breakfast, the value was 0. The other index was breakfast frequency, which shows the
number of days a student ate breakfast within a week to estimate the impact of breakfast
intake on their grades.

Extracurricular tutoring, also known as extracurricular learning and shadowing
education, is also an important explanatory variable in this study. The definition and
measurement methods were not completely consistent with the previously reported
studies (Mark & Liu, 2015). We here defined extracurricular tutoring as remedial activi-
ties that students receive outside formal school education, which mainly includes two
forms of tutoring - tutorial class and home tutor. A total of five levels were set to repre-
sent different lengths of a weekly tutorial, with 1 indicating that not participating in any
extracurricular tutoring; 2 meaning that the duration of the extracurricular tutoring was
less than 3 hours; 3 showing that the duration was between 3 to 6 hours; 4 depicting that
the duration was between 6 to 8 hours; and 5 meaning that the tutorial lasted for more
than 8 hours.

The explained variable is the standardized student scores. The mean scores of
students’ participating subjects were substituted into the analytical model. Based on the
previous studies (Xue, 2016), the control variables in this study involved three layers,
which were individual, family and school layers. Among them, individual variables
included students’ genders and whether or not they had any siblings. The family varia-
bles include families” socioeconomic statuses, which were presented as the family soci-
oeconomic status index calculated from family economic status, parents’ education de-
gree and occupation. The family economic status was synthesized by Rasch Model into
a numerical calculation with the data of household gathered from the questionnaire. The
degree of education of parents was expressed with the total number of years of educa-
tion. Specifically, middle school or below, high school, college or graduate school were
defined as 9, 12, 16 and 19 years, respectively. The professional prestige for parents
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mainly refers to the research of Li (2005) and Lu (2002). Meanwhile, the socioeconom-
ic status of the family was calculated in the following way. First, to ensure the compa-
rability, the “relative comparison” method was used (Yao, 2008) to standardize the in-
dex data:

The Original Value — The Minimum Value
The Standardized Data of An Index =

The Maximum Value - The Minimum Value

Second, we used the Principal Component Analysis (PCA) to calculate the
weight of each index. The standardized index was multiplied by corresponding weight.
Finally, the socioeconomic status index of the family was obtained. The equation is as
follows:

Family’s socioeconomic status index=family economic status *0.24+ father’s
education level *0.155+ mother’s education level *0.168+ father’s occupation *0.186+
mother’s occupation *0.251.

The final result in family socioeconomic status was converted into value be-
tween 0 and 100. Variables at the school level include urban and rural categories. Be-
sides, considering the differences of social and economic development in the North,
Central and South of Jiangsu Province, we also substituted the region where the schools
were located as a control variable.

Results and Discussion

Descriptive Statistics
The statistical description of elementary school variables (Table 1) shows that 89.7% of
the elementary school students ate breakfast every day and most of them spent about
three hours per week on extracurricular tutoring. Besides, 46.1% of the students had no
siblings. The proportion of boys in the elementary school sample was larger than that of
girls, and the sampling schools were mainly public schools locating in the southern part
of Jiangsu Province.

The statistical description of variables in middle school (Table 2) depicts that
71.6% of the middle school students ate breakfast every day. The percentage was small-
er than that of the elementary school students. However, similar to elementary school
students, most of the middle school students spent about three hours on extracurricular
tutoring each week. Besides, 51.4% of these students had no siblings. Furthermore, the
proportion of male students in the middle school sample was larger than that of female
students.

The Analysis of Effects between Breakfast, Extracurricular
Tutoring and Students’ Academic Performance

SIEF, Vol .5, No. 1, 2020 486



Liu et al. Eating Breakfast v.s. Extracurricular Tutoring on Student’s Performance.

Table 1. Sample Characteristics (Elementary School).

Variables Mean SD Min Max
Dependent , .
. Students’ academic performance 525.513 79.709 193.897 719.251
Variable
Eat breakfast 0.897 0304 O 1
Independent
. P Breakfast frequency 6.774 0.800 1 7
Variables
Time of extracurricular tutoring 2.267 1251 1 5
s:)r:wlly socioeconomic status in- 58579  20.704 O 100
Only child (Non-only children 0.461 0.498 0 1
were the control group)
Gender (Girls were the control 0.538 0499 0 1
group)
Urban and rural categories schools belong to
(Rural schools were the control group)
Control City 0.729 0.445 0 1
Variables Country town 0219 0414 0 1

Regions schools belong to
(Northern Jiangsu were the control group)

Central Jiangsu 0.104 0305 O 1
Southern Jiangsu 0.665 0472 0 1

The type of school
(Private schools were the control group)

Public school 0.935 0.247 O 1

Note: Due to this research is a different branch of the same project, there is some data over-
lap. Most of the data in this table are basically consistent with the data of the project team’s

previous research paper (Yao, et al., 2019). The slight difference is the difference in sample
size.

To figure out the influence of breakfast and extracurricular tutoring on students’ aca-
demic performance, we established five models to explore the relationship between
breakfast, extracurricular tutoring and students’ performance.

Score; = o + oy Bj + o4Z; + g (1)
Score; = 3 + B;BrFrequency; + BiZ; + &; 2
Score; = 8§ + 8, TimeofTutoring; + §;Z; + ¢; (3)
Score; = A + A B; + A, TimeofTutoring; + AZ; + ¢; 4)

Score; = w + w;BrFrequency; + w,TimeofTutoring; + w;Z; +&  (5)
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Where, Score; represents the academic performance of student; and B; repre-
sents whether student; eats breakfast regularly. If student; eats breakfast every day for a
week, the value is 1; if student; eat breakfast irregular for a week, the value is 0. Mean-
while, BrFrequency; is the frequency of student’s weekly breakfast intake,
TimeofTutoring; represents the time spent on extracurricular tutoring each week and Z;
is the control variable, which includes gender, having siblings or not, family back-
ground, school area and school type. ¢; represents the random error.

The collinearity of the independent variables in each regression model was
tested and the results showed that the variance inflation factor VIF of all the independ-
ent variables was less than 10, indicating that there was no severe collinearity between
the variables in the regression equation. The results of White test showed that the null
hypothesis of model (1)-model (5) was reject at the significance level of 1%, so the re-
gression model had heteroscedasticity (see Table 3 for the detailed results), leading to
the estimated results obtained by the regression model biased. The main methods to
deal with heteroscedasticity include regression using Weighted Least Square method
(WLS) (Wooldridge, 2009). Therefore, in this study, WLS was adopted to modify the
heteroscedasticity. The revised regression results of elementary school sample and mid-
dle school sample are shown in Tables 4 and 5, respectively.

The analysis results in Table 4 illustrate that after the individual, family and
school characteristics were controlled, breakfast and extracurricular tutoring were sig-
nificantly positively correlated with the elementary students’ academic performance,
both of which were at the significance level of 1%. According to the results of models
(1) and (4), students who ate breakfast every day scored about 30 points higher than
those who ate breakfast irregularly during the week. Besides, models (2) and (5)
demonstrated that after the other factors affecting students’ academic performance were
controlled, performance would be improved by about 14 points for every additional day
of breakfast in a week. The results of models (3), (4) and (5) depict that, after the other
variables were controlled, extracurricular tutoring had a significant positive impact on
the academic performance.

Table 4 also illustrates that the socioeconomic status index of the family has a
significant positive influence on elementary students’ academic performance, indicating
that the students with better family background tended to get higher scores. In terms of
individual characteristics of students, the scores of the female students were higher than
those of the male peers, and the scores of the students without sibling were higher than
those with siblings. As for school characteristics, the scores of the urban students were
higher than those from the rural area, whereas the scores of the students from counties
or towns were lower than those of the rural students. Furthermore, the scores of the stu-
dents in the Central and Southern parts of Jiangsu were higher than those in the North-
ern part of Jiangsu. The students’ academic grades from public school were less than
those of their peers from private schools by 3-4 points.

The statistics in Table 5 shows that the results of the middle school sample are
basically consistent with those of the elementary school sample. After students’ indi-
vidual characteristics were controlled, family background characteristics, school charac-
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Table 2. Sample Characteristics (Middle School).

Variables Mean SD Min Max
Dependent , .
. Students’ academic performance 508.812 87.661 147.151 783.572
Variable
Eat breakfast 0.716 0451 O 1
Independent
. P Breakfast frequency 6.356 1274 1 7
Variables
Time of extracurricular tutoring 2.112 1328 1 5
s:)Tlly socioeconomic status in- 48.925 18684 0 100
only child (Non-only children were 0.514 05 0 1
the control group)
Gender (Girls were the control
group) 0.535 0499 O 1
Urban and rural categories schools belong to
(Rural schools were the control group)
Control City 0.648 0478 O 1
Variables Country town 0.296 0456 O 1

Regions schools belong to
(Northern Jiangsu were the control group)

Central Jiangsu 0.159 0.366 O 1

Southern Jiangsu 0.498 0.5

The type of school
(Private schools were the control group)

Public school 0.847 0.36 0 1

o
=

Note: Due to this research is a different branch of the same project, there is some data over-
lap. Most of the data in this table are basically consistent with the data of the project team’s
previous research paper (Yao, et al., 2019). The slight difference is the difference in sample
size.

Table 3. Regression Test.

(1) ) ©) (4) ()
White test 1054.49%*  1133.30%*  1145.49%*  1367.38%**  1478.46%*
Maximum VIF  4.47 4.47 4.51 451 4.51

Note: *** ** and * represent significance levels of 1%, 5% and 10%, respectively.
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Table 4. Effect of Breakfast and Extracurricular Tutoring on Ele-

mentary Students’ Academic Performance.

(1) (2 (3) (4) (5)
Eat breakfast 20 693+ 30.707***
(26.156) (27.100)
Breakfast frequency 13.854*** 14.150%**
(31.436) (32.141)
Time of extracurricular 4 .514%** 4.924%xx 4.890***
tutoring
(15.473) (17.003) (16.952)
Socioeconomic status 0 580*** 0.577*** 0.553*** 0.506*** 0.504***
index
(33.179) (33.137) (30.526) (28.072) (28.059)
Only child 19.574%  19.357**  18.634***  18.445%+*  18.227**
(27.611) (27.405) (25.974) (25.920) (25.706)
Gender -6.405*** -6.254*** -6.901*** -6.492*** -6.345***
(-9.490) (-9.301) (-10.157)  (-9.629) (-9.446)
City 8.394*** 7.949%** 6.265*** 5.949%** 5.517***
(5.094) (4.837) (3.746) (3.581) (3.335)
Country town -5.507** 5 763%* 5 8Q1¥ 5 Q7% _§ DpGkk
(-3.235) (-3.395) (-3.421) (-3.497) (-3.661)
Central Jiangsu 24.699*** 24.465*** 25.168*** 24.126*** 23.908***
(18.929) (18.824) (19.139) (18.464) (18.365)
Southern Jiangsu 7.287%+ 7.051%** 7.684%++ 6.686*** 6.450%**
(8.058) (7.820) (8.426) (7.383) (7.147)
Type of school S4.053%%  4.123%%  _3.613%*  -3.844%*  _3.804%*
(-2.944) (-3.006) (-2.631) (-2.799) (-2.850)
Constant term 450.820*** 384.434*** 470.511*** 445.863*** 378.384***
(189.068)  (106.371)  (211.027) (185.639)  (104.360)
Number of samples 50,516 50,516 50,214 50,214 50,214
Adjusted R? 0.092 0.098 0.085 0.099 0.104
F 571.845 608.147 522.083 549.814 582.295

Note: The value of t in parentheses is SD; ***, ** and * represent significance levels of 1%,

5% and 10%, respectively. Data in columns 1, 2 are basically consistent with the data of the
project team’s previous research paper (Yao, et al., 2019), The slight difference is the differ-
ence in sample size and School types (public school, private school) were added to the con-
trol variables in this study.
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Table 5. Effect of Breakfast and Extracurricular Tutoring on Mid-

dle Students’ Academic Performance.

1) @) 3 “4) ®)
30.528*** 30.988***
Eat breakfast
(48.511) (49.578)
12.037** 12.169***
Breakfast frequency
(53.712) (54.797)
Time of extracurricular 6.082" 6.532% 6.564™*
tutoring (26.964) (29.315) (29.562)
Socioeconomic status  0-844*** 0.850*** 0.790** 0.723*** 0.730***
index (52.185) (52.787) (47.175) (43.694) (44.256)
) 9.222%** 9.066*** 9.070*** 7.759*%** 7.576%=
Only child
(15.230) (15.021) (14.815) (12.845) (12.586)
Gend -18.589***  -18.083**  -16.574***  -17.614***  -17.075***
ender
(-32.985) (-32.213) (-29.146) (-31.410) (-30.576)
ci 15.923** 15.707** 13.288*** 13.768*** 13.535%**
ity
(12.298) (12.199) (10.163) (10.663) (10.525)
9.229*** 9.006*** 9.414%** 9.739*** 9.506***
Country town
(6.996) (6.866) (7.081) (7.419) (7.272)
) 19.145%** 19.173*** 19.578*** 18.302*** 18.325***
Central Jiangsu
(21.706) (21.825) (21.984) (20.861) (20.968)
15.664*** 15.361*** 14.094*** 14.147%** 13.834***
Southern Jiangsu
(23.066) (22.697) (20.511) (20.886) (20.497)
-40.549%*  -40.575**  -42.236***  -40.687***  -40.748***
The type of school
(-52.251) (-52.396) (-54.092) (-52.632) (-52.902)
461.302***  406.534***  475.805*** 455.616***  400.327***
Constant term
(282.142)  (193.587)  (295.861)  (277.823)  (190.665)
Number of samples 83,505 83,505 83,170 83,170 83,170
Adjusted R? 0.143 0.148 0.126 0.151 0.156
F 1,543.740 1,608.537 1,333.657 1,479.943 1,541.276

Note: The value of t in parentheses is SD; *** ** and * represent significance levels of 1%,

5% and 10%, respectively. Data in columns 1, 2 are basically consistent with the data of the
project team’s previous research paper (Yao, et al., 2019). The slight difference is the differ-
ence in sample size and School types (public school, private school) were added to the con-
trol variables in this study.
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teristics, breakfast and extracurricular tutoring were positively correlated with students’
academic performance at a significance level of 1%. Specifically, it can be found from
the results of models (1) and (4) that students eating breakfast every day had signifi-
cantly higher scores about 30 points than those who ate breakfast irregularly. According
to the results of models (2) and (5), students’ scores would be improved by about 12
points for every extra day of breakfast in a week. Besides, extracurricular tutoring also
had a significantly positive influence on student’ academic performance according to
the results of models (3), (4) and (5).

In addition, in middle schools, the students’ family background had a signifi-
cant positive effect on students’ performance (see Table 5) suggesting that students
with a better family background tended to gain higher scores. From the perspective of
individual characteristic, male students scored about 16-18 points lower than female
students, having siblings scored about 7-9 points lower than students who were the only
child in their families. In terms of school characteristics, the scores of students in urban,
counties and towns were higher than the scores of the students from rural areas. The
students in the Central and Southern parts of Jiangsu Province had a better academic
performance than their peers did in the North. Moreover, the scores of public school
students were lower than their private school peers about 40 points.

Which is More Effective: Breakfast or Extracurricular Tutor-
ing - The Analysis Based on Shapley Value

The estimated coefficients of the aforementioned regression equation only showed the
influence of breakfast and extracurricular tutoring on student’ academic performance,
but it was unclear that to what extent the relevant explanatory variables would contrib-
ute to academic performance (difference in students’ performance), and which of them
could have a more significant influence on students’ academic performance. To get fur-
ther observation, Shapley Value Decomposition method was used to analyze the factors
that lead to differences in students’ academic performance and to compare the relative
contribution rate each factor.

The idea of Shapley Value Decomposition comes from Shorrocks, (Shorrocks,
1982) and the basic principle of which was to estimate the relative significance of inde-
pendent variables through examining the contribution rate of different independent var-
iables to the difference of dependent variables. Taking breakfast frequency as an in-
stance, its influence on students’ academic performance mainly stems from two aspects:
(1) The correlation coefficient between breakfast frequency and students’ academic per-
formance. When the other factors remain unchanged, the larger the coefficient is, the
greater the degree of explanation for the difference in students’ academic performance
will be. (2) The distribution of breakfast frequency. The more uneven the distribution is,
the greater its contribution to the difference in students’ academic performance will be.

Table 6 shows the results of Shapley Value Decomposition method in elemen-
tary schools. The contribution rate of family socioeconomic status to the difference in
students’ academic performance was 31.96%. According to the decomposition result of
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Table 6. The Decomposed Contribution of Variables to Elemen-

tary Students’ Academic Performance.

1) 2 3 4) 5)

Eat breakfast 16.99% 16.37%

Breakfast frequency 23.11% 22.01%
Tutoring 13.33% 11.96% 11.25%
Egg‘(igsgﬁéoeconomic 31.96%  30.07%  32.16%  26.18%  24.75%
Only child 23.27% 21.76% 23.73% 20.27% 19.04%
Gender 1.99% 1.84% 2.28% 1.86% 1.73%
City 9.24% 8.64% 9.05% 7.69% 7.23%
Country town 6.31% 5.95% 6.31% 5.39% 5.10%
Central Jiangsu 7.12% 6.67% 7.82% 6.53% 6.14%
Southern Jiangsu 3.39% 3.15% 3.49% 2.82% 2.63%
Type of school 0.18% 0.17% 0.16% 0.14% 0.14%

model (1), only-one child and breakfast accounted for 23.27% and 16.99% of the dif-
ference in student performance, respectively. Characteristics such as gender, school
location and type explained about 28% of the difference in students’ academic perfor-
mance. The decomposition result of model (2) was similar to that of model (1). The
contribution rate of family socioeconomic status to the difference in students’ academic
performance was the largest with 30.07%. The breakfast frequency and the only-one
child accounted for 23.11% and 21.76% of the difference in students’ academic perfor-
mance, respectively. In model (3), the top three explanatory contributors for the differ-
ence in students’ academic performance were family socioeconomic status, only-one
child, and tutoring time, accounting for 32.16%, 23.73%, and 13.33%, respectively. On
the basis of models (1) and (2), after taking the tutoring time into model, we found that
the contribution rate of family socioeconomic status on students’ academic performance
differences was still the largest (26.18% and 24.75%, respectively), the explanatory rate
of eating or not eating breakfast and the breakfast frequency for students’ academic per-
formance were higher than the tutoring time. The only-one child variable explained for
about 20% degree of students’ academic performance difference.

Table 7 is the results of Shapley Value Decomposition method in middle
schools. From the decomposition results of model (1), it can be found that the contribu-
tory rate of family socioeconomic status to the difference in students’ academic perfor-
mance was 30.31%. The type of school and whether they ate breakfast accounted for
20.82% and 20.06% of the difference in students’ academic performance, respectively
and student characteristics and school area accounted for about 29% of the interpretable
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Table 7. The Decomposed Contribution of Variables to Middle

Students’ Academic Performance.

1) (2 ®3) 4) 5)

Eat breakfast 20.06% 19.28%

Breakfast frequency 23.27% 22.30%
Tutoring 13.92% 11.98% 11.60%
Eggl‘(ig; ssrf(;oeconomic 30.31%  29.46%  31.82%  24.88%  24.20%
Only child 5.69% 5.47% 6.10% 4.70% 4.52%
Gender 7.39% 6.91% 7.40% 6.59% 6.17%
City 4.80% 4.62% 4.63% 3.87% 3.73%
Country town 2.27% 2.19% 2.23% 1.86% 1.79%
Central Jiangsu 2.32% 2.25% 2.70% 2.05% 1.99%
Southern Jiangsu 4.64% 4.39% 4.49% 3.78% 3.58%
Type of school 20.82% 20.17% 24.69% 19.77% 19.17%

variation. The decomposition result of model (2) shows that the contribution rate of
socioeconomic status of family to the difference in students’ academic performance was
the largest with 29.46%, breakfast frequency to the difference in students’ performance
was 23.27%, and school type to the difference in students’ performance was 20.17%. In
model (3), the top three explanatory variables for the difference in students’ academic
performance were family socioeconomic status, type of school and tutoring time, ac-
counting for 31.82%, 24.69% and 13.92%, respectively. According to models (4) and
(5), it was found that the contribution rate of socioeconomic status of family to the dif-
ference in student’ performance was still the largest (24.88% and 24.20%, respectively).
The contribution rate of breakfast and breakfast frequency to the difference in students’
academic performance was higher than that of the tutoring. The contribution rates of
school type to the difference in students’ academic performance was 19.77%.

To conclude, based on the result of Shapely Value Decomposition, we found
that to both elementary school and middle school students, family socioeconomic status
had the greatest impact on their academic performance, indicating that family back-
ground is still one of the most important factors affecting education output. Secondly,
elementary school students’ breakfast variable accounted for 16%-23% of the differ-
ence in scores, while extracurricular tutoring explained 11%-13% of the difference in
scores. In middle schools, 19%-23% of the differences in students’ academic perfor-
mance were resulted from breakfast, and 11%-14% were resulted from extracurricular
tutoring. Thus, we concluded that breakfast and extracurricular tutoring are important
contributors for the differences in students’ academic performance. However, the influ-
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ence of breakfast on students’ academic performance is greater than that of extracurric-
ular tutoring.

In addition, for elementary schools, the contribution rate of only-one child var-
iable to the differences of students’ academic performance was relatively large, whereas
in middle schools, this effect was not that obvious. Secondly, compared with other vari-
ables, the types of the elementary schools had the least influence on the difference in
students’ academic performance. For middle schools, the contribution rate of school
type to the differences in students’ academic performance was relatively larger, which
reached about 19%. Therefore, there may be differences between elementary and mid-
dle schools in the mechanisms that affect students’ academic performance.

Discussion: Explore More Effective Ways of Family Educa-
tion

The purpose of this study was to analyze and compare the impact of breakfast and ex-
tracurricular tutoring on students’ academic performance, S0 as to offer suggestions to
which kind of family education was more effective in improving the students’ academic
achievements.

It was found that in the basic education stage (Year-1 to Year-9), when the in-
dividual, family and school characteristics were controlled, both breakfast and extracur-
ricular tutoring had a significant positive impact on students’ academic performance,
which is consistent with the findings from others (Fang, 2014; Fang, 2018; Peng, 2008).
Meanwhile, previous studies indicated that the socioeconomic status of families would
influence the expenditure of extracurricular tutoring, and high-income families might
invest more in extracurricular tutoring (Le & Du, 2018; Qu & Xue, 2015), so for chil-
dren from low-resource families, the high cost of extracurricular tutoring may put them
at a disadvantage. However, our study found that extracurricular tutoring is not the only
effective way to improve children’s performance. Breakfast is also conducive to the
improvement of students’ academic performance, and the cost of such an intervention is
far lower than that of extracurricular tutoring. For example, through a randomized con-
trolled experiment, Kleiman-Weiner et al. (2013) studied 2,686 fourth-graders in 70
schools in five poverty-stricken counties in Gansu Province for six months, and found
that a chewable vitamin tablet costing only 0.4 CNY per day could significantly im-
prove students’ math scores, meaning that paying more attention to breakfast and
providing students with a balanced and healthy supply of nutrients may result in better
academic performance.

Possible explanations for the significant influence of breakfast on students’
academic performance may attribute to the following three reasons. First of all, nutri-
tion is guaranteed, breakfast provides the nutrition needed by the body and ensures stu-
dents’ energy and condition in learning activities in the morning. Second, breakfast rep-
resents some kind of lifestyle, and students with self-discipline are more likely to be
successful. Third, insisting on making breakfast for children also means a positive atti-
tude of parents’ educational participation, which will also affect students’ academic
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performance. Li & Qiu (2016) found that parents’ participation in children’s education
had a positive impact on children’s academic performance. Li & He (2019) also found
that the time invested during family education had the greatest impact on students’ aca-
demic performance in comparison with the extracurricular tutoring. Breakfast, as a part
of family education in the time investment and parental education participation, it obvi-
ously has a positive impact on students’ academic performance.

Our results also reveal that to prepare their children for fierce academic compe-
titions, parents may not need to increase the academic burdens of their children. Instead,
improving students’ nutritional status through breakfast and food, improving parent-
child relationship through participating in children’s education, and creating a good
family environment may serve as better options. Besides, both parents and researchers
can look for better strategies or combination of strategies to promote child development
through low-input but high-productivity family interventions.

The lack of data on breakfast contents in the questionnaire is a limitation of this
study, so we are unable to explore the effect of the breakfast quality or its ingredient
types on students’ academic performance. Meanwhile, our study did not subdivide the
extracurricular tutoring types, so it remains unclear if the tutoring types may impact the
students’ academic outcomes. Further studies are needed to explored these questions
and expanding further understanding on these topics.

Conclusion and Suggestions

Eating breakfast and tutoring are two common ways that family education can use to
improve students’ academic performance. Although studies have explored the relation-
ship between tutoring and students’ academic performance, but the relationship between
breakfast and academic outcome is less explored, especially with rigorous empirical
research. This study used Chinese evidence to analyze this issue. Specifically, based on
the monitoring data of basic education academic quality in Jiangsu Province, our study
explored the effect of breakfast and extracurricular tutoring on students’ academic per-
formance by using multiple linear regression methods. The Shapley Value Decomposi-
tion method was adopted to compare the relatively contributory rate of breakfast and
extracurricular tutoring to students’ academic performance.

Through the empirical study, we found that first of all, breakfast and extracur-
ricular tutoring have a significant positive impact on elementary and middle school stu-
dents’ academic performance. Besides, students eating breakfast every day had a signif-
icantly higher score than those who ate breakfast irregularly. For each additional day of
eating breakfast for a week, the student’s score would be increased by 12-14 points.
Taking part in extracurricular tutoring also helped students to improve their scores, but
the explanatory power of the breakfast in students’ academic performance was greater
than that of extracurricular tutoring.

Based on these findings, we strongly suggest that parents should pay more at-
tention to the role of breakfast and be rational to extracurricular tutoring. As the ele-
mentary education stage is a crucial period for students’ physical and mental develop-
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ment, it is crucial to ensure that children can get sufficient nutrient supply. In addition
to providing breakfast for children, parents should also try to make children cultivate
their healthy habits of eating breakfast regularly and ensure adequate rest to avoid
sleep-deprivation associated missing of breakfast. Meanwhile, our research also shows
that extracurricular tutoring is positively related to students’ performance, but its impact
is not as significant as that of eating breakfast. In combination with some other studies
showing that high frequency of tutoring was negatively correlated with the scores (Tang
& Fu, 2007) suggest that parents should use tutoring rationally. A more efficient and
balanced family education strategy should be adopted accordingly with the actual situa-
tion of the family and their children.

On the other hand, the government and schools should allocate more resources
to promote students’ academic progress and reach fair educational outcomes. The re-
sults of this study show that extracurricular tutoring can help students to improve their
academic performance. However, the cost of extracurricular tutoring is high. In order to
minimize the educational inequality brought about by family’s different background,
the government may consider to provide appropriate resources of extracurricular tutor-
ing to disadvantaged families in the form of preferential or subsidy to maximize the
development of those with less resources. At the same time, given the significant role of
breakfast in promoting students’ performance, the importance of eating breakfast should
be popularized by the governments and schools. For the school, they can strengthen
students’ healthy lifestyle education, and also preach the importance of breakfast and
nutritional balance to parents. For the governments, they can increase the welfare subsi-
dies for disadvantaged families and ensure the quality of breakfast they have to leverage
the fairness of educational outcomes with limited funding.
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