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ABSTRACT

As a sport done under musical rhythms, aerobicy9la positive role in shape molding and temperament
improvement of sporters. Good mental health seagethe guarantee of college students’ study aed Tihis paper
conducts course design for 100 students attendangbécs courses and explores the differences betweelents’
early psychological factors and later ones in awit putting forward a more effective way to ratee mental
health level of college students. This paper firsibsigns the course goal, course content, trairfiieguency and
training form of aerobics in universities, providim basis for the research on the extent to wharolsics promotes
the mental health of college students. Then itamplthe principle and operation steps of indepetdamples
T-test in detail. This paper focuses on the diffees between students’ early psychological fachmi later ones.
As t and P value resulting from T-test are important statiati parameters that reflect such difference, it
provides a theoretical basis on the extent to whietobics promotes the mental health of studentpuestionnaire
for SCL-90 scale is designed. The questionnaira dampares and analyzes students’ early psychaofgctors
with later ones and the improvement effect of gagjchological factor after aerobics training is alted. The
conclusion that all psychological factors includiriginterpersonal relationship, D-compulsion, H-degsion,
C-paranoid, l-anxiety, G-hostility, B-somatizatiof;psychoticism and E-phobia show an index-dediirtirend is
drawn.
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INTRODUCTION

With respect to measuring the ideal level of peep@alities, mental health is one of the most intgoat criteria.
Contemporary college students need not only healtity but also healthy psychology. This paper stthie early
and later psychological factors of students attegpdierobics course and explores the extent to whébbics
promotes the mental health of college students.

Great efforts have been made to study the extemthich sports promotes people’s mental health.is ithese
efforts made by the following researchers that lietise suffering from psychological sub-healthensdi reasonably.
Among these researchers, Chen Liktial use the more mature Self-rated Health Measure®esie (SRHMS)
formulated by experts to conduct a tracking sureaythe mental health conditions of college studémtBujian
provincéll. They find out the situation of how the mental Itteaf college students could be improved through
aerobics teaching. Wang Dandanal employ the documentation method, questionnaireesumeethod, interview
method and mathematical statistical method to iyae the mental health of 215 skiers. They aravethe
conclusion that Alpine skiing plays a role in impirtg the mental health of skiers and serves to ceceople’s
anxiety and depression and improve their interpmbmlationshiﬁzl. Yang Xinhaiet al summarize the relationship
between physical exercise and exercise prescrip@taining to subjective well-being, depressiamiety, stress,
mental status, self-esteem and mental health effettook forward to the future research in thisa&?.
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Based on previous studies, this paper focuses @ msychological factors of 100 students attendiagpbics
course of a certain university and investigatesdifferences between students’ mental health dy ¢éa&ining and
their mental health at later training. It draws twnclusion that aerobics has significant effectspoomoting the
mental health of college students.

2.RESEARCH OBJECTS AND METHODS

2.1 Research objects

With 100 college students (35 male students, 65aferstudents) of a certain university attending phblic PE
aerobics being the research object, the SCL-9@ ssalsed to compare students’ psychological fadtothe early
stage of the aerobics course with the national n@im result is shown in table 1.

Tab. 1: Comparison result of students’ psychologiddactors in the early stage of the aerobics courseith the national norm SCL-90 scale

National norm (N=820) Barly _Iearners
Psychological factors (N=100) t P
x+SD xx SD
Psychoticism 1.55% 0.49 1.5k 0.46 1.02 | P>0.05
Somatization 1371 0.42 1.2k 0.33 154 | P>p.05
Paranoid 1.76% 0.61 183t 052 | -125| P05
Compulsion 1.85% 0.58 197t 059 | -1.92| P05
Phobia 1371 0.44 1.34t 0.34 08 | P>oos
Interpersonal relationship 1.88% 0.53 1.96F 0.54 -1.42 | P soos5
Hostility 1.64% 0.50 1.7ak 058 | -0.99 | P>0.05
Depression 172+ 057 1.8at 056 | -1.35| P >0.05
Anxiety 1.57% 0.49 1.66t 053 | -1.62| P >0.05

In the light of the data from table 1, we know tttadre are no significant differences among alé¢hpsychological
factors of students in the early stage of aeradibaising.

2.2 Research methods

Documentation method 25 journal articles on how sports affect collegadsnts are retrieved from CNKI and
digested in this paper, which provides a theorkhaais for extracting the measurable indicatorsatiege students’
psychological changes.

Questionnaire survey method:This paper designed the SCL-90 symptom checkligt @sed it to conduct the
self-assessment investigation on students atteradirmpics course.

Teaching experiment methodology Mental health diagnosis is conducted on 100 colkgeents in the early
stage of the aerobics course and in its later stAgefor the experiment scale, the universal sympthecklist
SCL-90 scale at home and abroad that is drawn Upebggatiset alis employed in this paper. This table consists of
90 items and 9 factors. These 9 factors are psiibimt somatization, paranoid, compulsion, phobiterpersonal
relationship, hostility, depression and anxietyesdively in table 1.

Mathematical statistical method: The mean and standard deviation of sample dataanatyzed and the
independent-samples t-test is employed. Through théthod,t in two sets of data is calculated and the

corresponding P that displays significance level is given. Witlspect to data processing, the SPSS19.0 statistical
software is used.

2.3 Design of aerobics course
The objective of aerobics course is to developpthechological quality of college students by wayaefobics. The

100 college students ark9%1 years old with 35 male students and 65 female.ones
Course content consists of the following four smTii

1) Collective practice: students should practice asib steps for 5 minutes, do body posture exerdize$
minutes and complete movement exercises for 15tesnwith the music rhythm.

2) Group training students should conduct teamwork exercises for ib@ites, mutual instruction for 15 minutes
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and formation composing for 10 minutes.

3) Role reversal students should do this exercise for 15 minutesitiivate their confidence.

4) Challenge competition: students should do this @serfor 20 minutes to cultivate their frustratioapacity
through positive competition.

Students attend the aerobics course twice a wetkegich course lasting 90 minutes. The form of tmads a
combination of collective practice and groupingrtiigg. The exercise intensity i430£10 (imes per minute.

3. PRINCIPLE AND STEPS OF INDEPDENT-SAMPELS T-TEST

T-test is a statistical quantity used to measueedifferences of mean between two different poputatwith a view
to determining whether the tested two independamipées originate from the population with the sangan. If the
statistical test were to be conducted on thesestt® of samples, the following three requiremeraslavhave to be
met.

1) these two sets of data under comparison are indepéfrom each other and have no matching relatipns
2) both of these two sets of samples originate fronmad population;
3) mean is the descriptive statistical quantity thatfisignificance to test.

When two sets of independent samples meet the ghme® requirements, the operation steps of tatestonducted
which are shown as follows:

STEP1. Establish null hypothesis and alternative ypothesis
The null hypothesisHoof two independent-samples t-test means that thensmef two populations have no
significant differences. The mathematical represt@om is shown in formula (1) .

HoiHotpy =1, =0 H, 1 pt, =1, # 0 D

In formula (1) , Hiand#2 stand for the mean of the first population andt tbfthe second population
respectively.

STEP2. Select test statistics

The mean difference of two population samples sea® the inference basis of the mean differencéwof
populations. In other words, the mean differencénaf sets of samples is used to estimate the midfenedice of
two populations. But at this stage the samplingritistion of the mean of two samples should alsphie attention

2 2
to. If the distributions of two populations ar'éI (/Jl’al ) and N('UZ’UZ) respectively, the sampling distribution
_ 2
of two samples’ mean difference is also positius. mean isth ~H2 and variance €12, However, under
2 —_
different circumstances, the calculationZ8has different methods. Under the circumstanc&1oT 02, the

variances of two populations are unknown but equalder the circumstance & # JZ, the variances of two
populations are unknown and unequal. Thereford) v@spect to the former circumstance, combinedawad can
be used as the estimation of the variances of typwilations. Its mathematical definition is showrfarmula (2) .

sz =(n1_1)812+(n2 _1)822 (2)
n+n,-2

2 2
In formula (2) , S and S, stand for the variance of the first set of sammes that of the second set
respectively. Iqland n, represent the number of the first set of sampileistiaat of the second set respectively. The

2

variance 912 of the sampling distribution of two samples’ mefifierence is shown in formula(3) .
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lezzﬁJ,% (3

n n,

2
In the latter case, it is of necessity to emplogirthvariances respectively. The varian82 of the sampling
distribution of two samples’ mean difference carcbmputed by formula (4) .

2 2
afz:i+i @))
n n

Therefore, the mathematical definition of the &atistics of two populations’ mean differencehiswn in formula
(5 :

T= Xl_XZ_(/jl_luz)

NEA (5)

:UZ

In the case df: , Statistical quantity T is subject to tHe distribution of (nl+n2 _2) free degrees. In the

case of'1 % 92, itis subject to thel distribution of amended freedom of degree. Theharagtical definition of
amended freedom of degree is shown in formulé) :

¢ = (nS' + nS))’ (6
s+ 1S

STEP3. Calculate the observed value of test statis8 and the probability valueP .
This step aims to calculate the observed valuestaifstical quantity F and T and the correspongirmpability

valueP . Using the SPSS software can automatically helphtain the statistical quantit)F and probability

valueP based on the uni-variate variance analysis metfibiés software can also automatically substitute th
mean, number of samples and variance of samplistglition into formula (5) , after which the observed values

of statistical quantity T and the correspondingoataility valueP are obtained.

STEPA4. Preset the significance levef and make decisions
Firstly, use the F-test to judge whether the vaeanof two populations are equal and determinecétheulation
methods and results of sampling distribution varxéaand freedom degree according to the numeritaiaeship

between two variances. If the probabililEl) of test statistic F is smaller than the signifitcmﬂevela, the null

hypothesis should be rejected and the conclusiaintliere are significant differences between théamaes of two
populations could be drawn. Otherwise, it is thdaubhat there are no significant differences betwiéenvariances
of two populations.

Then t-test is used to judge whether there arafsignt differences between the means of two pamna. If the

probability value P of t-test statistic is smaller than the significadevela , then the null hypothesis should be
rejected and the conclusion that there are sigmifiaifferences between the means of two populat@uld be
drawn. Otherwise, it is thought that there areigaicant differences between the means of twouytatjons
Ultimately, corresponding conclusions are drawroaging to different statistical objectives.

4. QUESTIONNAIRE DESIGN AND EMPIRICAL ANALYSIS ON THE EXTENT TO WHICH THE
AEROBICS COURSE PROMOTES PSYCHOLOGICAL DEVELOPMENT

4.1 Questionnaire design

The symptom checklist SCL-90 designed in this papguires that apart from filling in name, gendad age,
students should complete the questionnaire thasisisnof 90 one-of-five multiple-choice questioiis. measure
students’ current mental health level more acclyagtudents are required to answer all questiotiim?25 minutes.
Questionnaire topic design is shown in table 2.
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Tab. 2: Topic design of symptom checklist
Questic .
n Topic Option Question Topic Option
number
number
1 headache no, slight, moderate, serious, seyere 6 4 ggﬁ?;g%s n making no, slight, moderate, serious, severe
2 hyperaesthesis no, slight, moderate, seriousyse 47 fear of traffic no, slight, moderate, @esi, severe
3 over-thinking no, slight, moderate, seriousgsev 48 difficulty in breathing no, slight, moderateserious, severe
4 vertigo no, slight, moderate, serious, severe 49| now cold, now hot no, slight, moderate, serisasgere
5 heterosexual boredom no, slight, moderate, s®rgevere 50 avoidance because of fear no, shgiterate, serious, severe
6 demanding perfection no, slight, moderate, ssrisevere 51 empty mind no, slight, moderate,iosgrsevere
7 non-assertiveness no, slight, moderate, sersevere 52 body tingling no, slight, moderate, ios&s; severe
8 complaining about others no, slight, moderaterioss, severe 53 throat infarction no, slight, erate, serious, severg
9 forgetfulness no, slight, moderate, seriousese\| 54 hopelessness no, slight, moderate, seseusie
10 concern about deportment no, slight, moderagerious, severe 55 attention unfocused no, skgbderate, serious, severe
11 easily agitated no, slight, moderate, serisergere 56 weak and feeble no, slight, moderatejouse severe
12 chest pain no, slight, moderate, serious, sever 57 easy to be nervous no, slight, moderate, ousgrsevere
13 fear of open space no, slight, moderate, sgrimvere 58 heavy hands and feet no, slight, rat&er serious, severg
14 activity slowing down no, slight, moderate, isas, severe 59 thought of death no, slight, mdderaserious, severe|
15 suicide no, slight, moderate, serious, severe 0 6 | eating too much no, slight, moderate, sericexgi®
16 not listening to others no, slight, moderategricsis, severe 61 annoyed with others’ talk nghslimoderate, serious, severg
17 tremble no, slight, moderate, serious, severe 2 6 | noidea no, slight, moderate, serious, severe
18 not trusting others no, slight, moderate, sevisevere 63 impulse to hurt others no, slightjerate, serious, severg
19 poor appetite no, slight, moderate, seriousree 64 waking up too early no, slight, moderatgerious, severe
20 easy to cry no, slight, moderate, serious,reevie 65 washing hands repeatedly no, slight, moderaterious, severe
21 socially shy no, slight, moderate, seriousesev 66 sleeping not sound no, slight, moderateriouss severe
22 lack of security no, slight, moderate, sericesere 67 \;v:)r:jtrl]r:jg to throw things no, slight, moderate, serious, sevefe
23 fear for no reason no, slight, moderate, serisevere 68 unigue thoughts no, slight, moderaterious, severe
24 out-of-control temper no, slight, moderate, ices, severe 69 sensitive to people no, slight,eratd, serious, severg
25 fear to go out alone no, slight, moderate, osstisevere 70 restless in a certain place nitstigpderate,  serious, severg
26 blame yourself no, slight, moderate, serioegese 71 difficulty in doing things no, slight, nevdte, serious, severg
27 lumbago no, slight, moderate, serious, sevgre 2 7 | burst of fear no, slight, moderate, seriousesev
28 self-perceived poor skills no, slight, moderateerious, severe| 73 I;Zerlt';?] :lg(zgsy eating in g no, slight, moderate, serious, severe
29 self-perceived loneliness no, slight, moderatgrious, severe 74 arguing with others no, sligioijerate, serious, severe
30 self-perceived depression no, slight, moderaserious, severe| 75 nervous being alone no, shgbderate, serious, severe
31 excessive worry no, slight, moderate, serisegere 76 suffering from injustice no, slight, made, serious, severg
32 no interest in things no, slight, moderate, iose; severe 77 :;)L?;:g]ess in the midst o no, slight, moderate, serious, severe
33 fear no, slight, moderate, serious, severe 78| estlessness no, slight, moderate, serious, seyere
34 emotional injury no, slight, moderate, seriaeere 79 no self-identity no, slight, moderateerious, severe
35 gtnr:/:rtse business known tp no, slight, moderate, serious, sevefre 80 distodfdhings no, slight, moderate, serious, severe
36 not to be understood no, slight, moderate, ossyisevere 81 shouting no, slight, moderate, osgrsevere
37 not to be liked no, slight, moderate, serisesgre 82 fear of fainting no, slight, moderategricsis, severe
38 Fs)iilémg precision in a slo no, slight, moderate, serious, sevefre 83 feelintisadvantage no, slight, moderate, seriousreeve
39 severe heartbeat no, slight, moderate, selseuvsre 84 annoyed because of sex no, slight, miederserious, severg
40 nausea no, slight, moderate, serious, seyere 84 ;guﬁ: punished because )fno, slight, moderate, serious, severe
41 inferior to others no, slight, moderate, sesj@mevere 86 doing things for quickness no, sligioijerate, serious, severe
42 muscular soreness no, slight, moderate, sesewsre 87 self-perceived iliness no, slight, maide serious, severg
43 subject to criticism no, slight, moderate, ®asj severe 88 not close to others no, slight, natele serious, severg
44 difficulty in falling asleep no, slight, modegat serious, severg 89 feeling guilty no, slightderate, serious, severg
45 doing things repeatedly no, slight, moderaterioss, severe 90 sick mind no, slight, moderag®rious, severe

Use the questionnaire topics shown in table 2 sess scores of nine psychological factors. Fivéoongtin the
questionnaire represent five levels of each inddixindexes are low-quality ones. In other wordse smaller the
score, the better the index. Among these five ogtithe corresponding scores of no, slight, modessrious, and
severe are 0.1, 0.2, 0.3, 0.4 and 0.5 respectiletgrms of the corresponding indexes of psychatintal factors,

if the score of the level of each indexgﬂé, the resulting score of a student’s psychotic miefaictor is represented

byGi . The calculation of the meaX and standard deviatioAP of that factor is shown in formul&7) :
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n
Gj :;gi
100
X:i G.
100
100
SD= i ( 1_7)2
1004

P
Informula (7) , N stands for the number of indexes of psychotic aidfattors.

4.2 Result analysis of the comparison betweendhg scale and later scale of students attendinglies course
Using the method shown in formula7) and the questionnaire shown in table 2, we caaimlihe SCL-90 scale
data in the early stage and that in the later stdigudents attending aerobics course. The cosgraresult of all
psychological factor data of the two stages cagaieed by employing the SPSS19.0 statistical soéwa

Tab. 3: Comparison result of students’ early and lger psychological factor data in aerobics course

Earlyl_earners Later learners (N=100)
Psychological factor (N=100) t P
X+ SD X+ SD
Psychoticism 150+ 0.46 147+ 0.39 050 | P>0.05
Somatization 1.28% 0.33 119k 0.22 213 | P<oo05
Paranoid 1.83% 0.52 168+ 0.38 279 | P <005
Compulsion 1.97% 0.59 166t 0.61 368 | P<0.01
Phobia 1.34% 0.34 132 0.34 040 | P>oo05
Interpersonal relationship | 1.96+ 0.54 1.7at 0.49 425 | P<oo1
Hostility 1.70% 0.58 161+ 0.49 120 | P>0.05
Depression 1.80% 0.56 163t 0.25 277 | P<oo1
Anxiety 1.66%+ 0.53 152+ 0.15 254 | P<oo5

In the light of the data in table 3, we know thatgeneral, the factor mean of students has dedesageificantly

after aerobics training. After passing the indemeriesamples t-test, the significance lel of three factors
including somatization, paranoid and anxiety is ld&n 0.05. After aerobics training, the abovedtpsychological
factors of students have significant differenca®nf-the numerical point of view, significant impements have

been achieved. The significance levBl of three factors including compulsion, interpeidorelationship and
depression is less than 0.01. After aerobics tiginthe above three psychological factors of stteléave very
significant differences. From the numerical poiftvew, very significant improvements have beeniaetd. By

contrast, the significance levd® of three factors including psychoticism, phobial &wstility is more than 0.05.
There are no significant differences between el@dyners and later learners. From the numericaitpafi view,
some improvements have been achieved.

From the survey, we can obtain the number of stisdeith healthy psychological factors in the eahd later stage
of aerobics course, as shown in table 4.

Tab. 4: Comparison of the number of students with balthy psychological factors in the early and latestage of aerobics course

. The number of healthy student | The number of healthy students| _.

Symbol Psychological factor in the initial stage (Pre) in the later stage (Fin) Difference (Err )
A Psychoticisn 78 100 22
B Somatizétion 75 100 25
C Paranoid 30 80 50
D Compulsion 12 75 63
E Phobia 85 100 15
F Interpersonal relationship 19 90 71
G Hostility 24 50 26
H Depressiol 16 70 54
| Anxiety 26 65 39

By virtue of the data in table 4, we can get thtumm chart of the comparison of the number of stislevith
healthy psychological factors in the early stage later stage of aerobics course respectively.

1842



Yuexian Pan J. Chem. Pharm. Res,, 2014, 6(6):1837-1844

100 100

85 -
75 H0 75 -
g5
OFze
B
WFin
12 L 16
B C D E F G it I

Fig.1: The column chart of the comparison of the nmber of students with healthy psychological factorén the early stage and later stage
of aerobics course respectively

4

The data in table 4 and figure 1 originate from¢beparison between students’ early and later mdggical factor
levels and the data mean of national norm showalile 1. The psychological factor level is seen agalthy one if
it is less than the national nom and the resuh®wn in table 4 and figure 1. From the correlatiata, we know
that more than 50 students reach the healthy Etlree psychological factors including somatiaatiphobia and
psychoticism in the early and later stage of ae®bourse. The number of students that reach thighlydevel of
other factors is less than 50 in the early stagerads the number surpasses 50 in the later sthgendmber of
students that reach the healthy level of threelpdggical factors including somatization, phobia grsychoticism
is 100. From the perspective of difference levitls,trend is displayed in figure 2.

100 v = 94. 351" (-0.1928x)
20 L 7 R'Z = 0.9625

60 L
40t
20
0

Fig. 2: Trend of difference changes between the nurar of students who reach the healthy level of aelbics course in the early stage and
the number in the later stage

Figure 2 demonstrates that the change of psyctaabfsictors including F-interpersonal relationstip¢compulsion,
H-depression, C-paranoid, l-anxiety, G-hostility-s8matization, A-psychoticism and E-phobia shows
index-declining trend. The goodness of fit readh@€625.

5. THEORETICAL ANALYSIS ON THE EXTENT TO WHICH AERO BICS PROMOTES THE
PSYCHOLOGICAL DEVELOPMENT OF STUDENTS

From the design of aerobics course, we can seaénabics has significant effects on promotingpkgchological
development of students and can enhance studdwsical quality. At the same time, it has speciiquirements
on the action carriage and body shape.

As a sport that displays the beauty of human baesobics requires that students create beautyghrtheir motion.
It entirely relies on students’ qualities to shdwe strength and beauty of human body. With the ulyoanusic, it
stimulates students’ emotions. Therefore, studeamsraise perception of beauty after aerobicsitrgirBut this also
requires that students should be full of emotiothim language transfer of lower limb through mwsid mobilize
positive and healthy high-grade emotion, whichtie driving force of aerobics to promote the psyocbmal

development of students. The effects of aerobicgpmmoting the psychological development of stuslemte
elaborated from five aspects in the following space

1) Aerobics can cultivate the optimistic and cheerfidod and mind of college students. On campusesbmsr
course serves to improve the negative emotion®lidge students, release their pressure and keeplélasure of
mood.

2) Aerobics can establish the self-awareness of a@llgdents well. The objectives of aerobics ineg@k and
universities attach importance to both physicalreise and strength training. It plays a positivie i@ improving
the body shape and temperament of students.
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3) Aerobics has promoting effects in the formationgess of college students’ psychological quality asibower.
Firstly, as a physical exercise item, aerobicsienpaiactice towards established exercise goalsl iArthe learning
process, students also need to make efforts taconer physical and psychological inertia. This is tarrier of
improving the psychological quality and willpower.

4) Aerobics is of great help in the formation of cgllestudents’ harmonious interpersonal relationshissthe
aerobics course consists of group training and coleversion training and contests are comprisedeodbics for
three people, six people and a group that enteél€boperation of others, the content indispendaltiee formation
of interpersonal relationships is involved in tharing process of aerobics.

5) Aerobics plays a certain role in healing the adwerental illness of college students. The traimngironment
of aerobics is characterized with musical rhythimearful beat and moderate strength. In additiombaes is an
aerobic group exercise. All these factors help éhagth psychological disorders let off negative ¢iows and
significantly improve such psychological factorssasnatization, psychoticism and phobia.

To sum up, aerobics course plays a significantirofgomoting the psychological development of egd students.
CONCLUSION AND DISCUSSION

This paper firstly designs the objectives, contetmtining frequency and training forms of aerolgosirse, which
provides a basis for the research on the extemtizh aerobics promotes the mental health levetalfege
students.

Then, it elaborates on the principle and operagieps of independent-samples t-test. As this resdacuses on the
differences of students’ psychological factors etwthe early stage and the later stage of aertshiogng, t and

I:)resulting from t-test are important statistical graeters that reflect such difference. This laysheotetical
foundation for the research on the extent to whietobics promotes the psychological developmestuafents.

Ultimately, a questionnaire for the SCL-90 scaldésigned. The questionnaire data compare andzmnsiydents’
psychological factors between the early stage aidrIstage and obtains the improvement effects llof a
psychological factors after aerobics training. That the changes of all psychological factors iduoig
F-interpersonal relationship, D-compulsion, H-dsgien, C-paranoid |-anxiety, G-hostility, B-somatization,
A-psychoticism and E-phobia show an index-decliniegd.

REFERENCES

[1] CHEN Lihuaet al. Sports Humanitiesol.33, no.3,pp.126-122013

[2] WANG Dandaret al. Journal of Harbin Institute of Physical Edtion. vol.31, no.3, pp.72-7€013.

[3] YANG Xinhai et al. Zhejiang Sport Scienceol.34, no.6, pp.80-842012.

[4] WANG Jun.Research on the effects of aerobics on psycholblealth of college studenfB]. Wuhan Institute
of Physical Educatior2008.

1844



