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ABSTRACT

The teaching content reform is the main footholttaifiing model reform, and it is also the key gaif education
reform. For teaching problem gymnastics class pmigjeit also needs to have some improvement steste@his
paper analyzed the teaching content and teachingctibes for teaching characteristics of gymnastitass
projects to find the best instructional design frdroth interrelated, to improve the effectivenessteafching
gymnastics classes to provide better guaranteest Biis paper analyzes the classification gymnastiass project
teaching content and teaching programs and methodguantify. Then use the questionnaires and camind
interaction relationship between teaching contentl aeaching content, between teaching content aadhing
objectives. And it analyzes the digital featured atatistics to explore the optimal start teacharder. At last the
course content is designed for learners of differages through data analysis. Through this paperslysis
methods and research results provide a theorebeails for the design drawn gymnastics teachingiseie
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INTRODUCTION

Since reopening college entrance examination sysiel®97, gymnastics class has been a main cofirsellege
physical education, which occupies a very imporfamgition in the school physical education [1]. Tteaching
design of gymnastics class needs to optimize teeaehhe effect of teaching objectives. This pagers at the link
between teaching content and teaching objectivagyimnastics class projects. This research designigching
consent design system for different ages.

Many studies scholars have made efforts to resgeckeaching content, teaching objectives andhtegadesign.
Some of the points and research methods raisetidse tscholars are helpful to optimize the desigteaching
gymnastics class. Some domestic scholars haveatsiorward their view, which provides a good tretmal basis
for drawing gymnastic teaching design. Such as:LQping (2009) uses the Delphi and AHP method toehav
discussed the basic path of gymnastic class teget@sign in sports and health curriculum in schobie research
results can provide a reference for the selectioth @rangement of line PE teacher gymnastics dkeshing
content [2]. Shen Zhiping(2006) using the Delphitmoe technical requirements conducted two roundexpkert
guestionnaire and drawn the conclusion that Compane network technology application in physicalieation
teaching is the key to the reform of physical edioca Teachers must change their concepts, adaygigath
education reform initiative to the new environmantl promote outstanding professional. For much-egégms
can hire experts in terms of professional learnmgnrich teaching content, in order to meet thedseof student’s
in-depth study. School should pay attention the adlthe Steering Group on teaching reform [3]. IN&itao (2006)
using the experimental method, through the moveroértifferent curricula, teaching methods, conteotshe
experimental and control groups were compared. Udgested that the present teaching gymnasticssspbould
dilute the teaching model, to establish a threeedisional view of health idea. The idea is studéwysjtal health,
mental health and a good ability to adapt to sgasta guide for curriculum goals set [4].
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Based on previous research on teaching contenteaictiing objectives gymnastics classes analyzehheacterize,
and the use of digital signature method of math&mlastatistics and data were studied in orderrewdscientific
gymnastics class teaching design for instructideaign program providing a theoretical basis.

GYMNASTICSCLASS PROJECT CHARACTERISTICSANALYSIS

The teaching design is the process that accor@iaghtng objectives, use system methods, analyzeplamdthe
elements before the teaching activity. Similarlgcleing gymnastics class project also requires sfieedesign, the
only way to make such popularity of the movemerst Ib@en improved. If you want to come to the ratioiegsign of
teaching gymnastics class projects are requiresbtaluct research on teaching content and teachijagtives of
such projects analyzed in order to find the bestirctional design of the control system from togét gap.

Gymnastic Class Teaching Content Analysis

Gymnastics classes include: pommel horse, ringslt,vparallel bars, horizontal bar, balance beard foor

exercise, where the saddle horse long as 160cghthEd5cm; Rings height is 260cm. Highly Man's Vasill35cm.
Woman's vault height is 125cm, the run distancéoupsm. Parallel bars height of 250cm; balance bkaight of
125cm, width of 10cm; floor exercise venue speatfans is 12 x 12 square. The man's competitionired to

complete the action in 70s, while the woman's gaiitte music required completing the action in thes.90

The main teaching content of gymnastic projeciguisue formation, broad gymnastic, light equipmemhigastic,
horizontal bar, parallel bar, support jump, skithultifunction devices, aerobics, and artistic gystita group
callisthenic, wall bar, and rhythmic gymnastic alahce sport.

Gymnastics teaching content can be divided inte fearning content, coarse learning content, inited content
and exercise content. Grasping sport skill is tr@nntontent of fine learning content, which is cwerized by
strong motor skills operability. It can meet thad&nts' sense of accomplishment, especially sontests with a
strong interest in gymnastics. It is conducivegaahing motor skills, and curriculum goals. Codesening content
sports skills to all-round development of body amidd. This kind of content requires students toteraand learn.
In physical exercise can put this to use, andeas#me time also can let students understand theagtics culture,
experience the fun of gymnastics, cultivate teankvamirit of fair competition, to achieve motor ¢&iat the same
time emphasized the body health and mental healthsacial adaptation, the realization of the gtattoduces
content mainly use theory and multimedia teachmintroduce more content for the students. It camease the
students’ knowledge, but also let students fromrétienal level deep understanding the essenceeofiymnastics.
At the same time, through learning can make thdestts know these projects. If students have therppity to

learn later, it can better and faster to masterottuces class content helps complete sports jpaticn and social
adaptation course objectives. Exercise class comenrder to improve the physical quality. Its imdevelopment
student flexibility, dexterity and strength of s@@uality basic activities and physical abiligkills for students to
better learning and lay a good foundation, in otdeachieve the objective of fitness and sporth. ski

Gymnastics Cour se ObjectivesAnalysis
The objective of gymnastics courses generally ohelsports participation objective (denote(ﬂqﬂl), sports skill
objective (denoted b§,), body health objective (denoted @), mental health objective (denoted dsy) and

social adaption objective (denoteddsy). The C, means the course learning objectives. Througisthence and
collection statistics expert surveys, build exgseluation matrix, as shown in Figure 1.

Figurel: Theimportance scaling value among the objectives of expert evaluation matrix relative
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Calculation each row sub-matrix objects in Figlslaswn in formula (1).

In formula (1), @ is performed five times square root normalizatihe, results as shown in formula (2).
1.1

@ =1x—x—x3x5=125
4 3

W, =4x1x3x7x8=672

@:3><%><1><4><6:24 1)
w, = ~x2xLx1x3=00357
37 4
= 2xtxtxl1=00014
58 6 3
B, =0.1415
Ja B, = 0.4972
B =Y —!p =02556 @
> 3@ | B,=00694
= B, =0.0363

Use the largest eigenvalue equation for the mawisistency test. When the largest eigenvam%( >n, it can

elicit C.l.. C.R. is the indicators of test level total sortinf?.l. means that the average random consistency

index of judgment matrix is a constant. Whé&.R.< 0.1C, it means passed the consistent test, as shown in
formula (3).

Moy = Max{ 5.2417,5.2488,5.2346,5.1930,5. 436 486> 5
Cl=4_-2-1=0.060% 0.10 @)
g
C.R.=El 200009, ooy 610
RI 112

So it can determine the weight of the teaching athjes as follows.
a, =14.15%¢q, = 49.72%q,= 25.56%,= 6.9480,= 3.6

THE GYMNASTIC CLASS PROJECTSTEACHING DESIGN BASED ON MATHEMATICAL STATISTIC
ANALYSIS

Parameters of Mathematical Satistic

In this paper, the degree of support for the objestof the gymnastics teaching is divided intorfgrades, and
these four levels for the assignment. The firsdgraneans that the effect for objectives is key etppnd its
guantized value is 4. The second grade meanstbatftect for objectives is important support atsdguantized
value is 2. The third grade means that the eff@cbbjectives is ordinary support and its quantizallie is 1. The
fourth grade means that the effect of objectivesdssupport and its quantized value is 0. Sixtegreds will

evaluate each teaching objectives correspondintpeodegree of support role with 4,2,1,8; means thel th

teaching content’s support role degree fpth teaching objective. UsdD to represent the direct contribution of
teaching content for teaching objective, as shawthé formula (4).
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D =2 a xa, 4)

In order to better reflect the role of teachingteom to support the teaching objectives, teachorgant interaction
role will be divided into four grades, the same eveised to represent the quantized values4,2,1,9hjU$o

represent the direct contribution of teaching confer teaching content. Use the size bf to represent the total
contribution of teaching content for teaching okbjex; as shown in the formula (5).

14
T.=> 1y xD, (5)
=1

The interaction matrix elements of values compared withD values has two aspects of differences. One is the

interaction matrix of teaching content and teachingtent idMl X M square matrix, while the interaction matrix
of teaching content and teaching content is gelyenak square matrix. The other difference is tieg interaction

matrix diagonal elements of values are all 4. In interaction matrix dD values, without any special relationship
between the elements.

The support degree of one teaching content forh@ndeaching content can be represented by depeadedex
R, as shown (6).

I :Zblj (6)

Data Analysis of Gymnastics Class Teaching
The Interactive analysis of gymnastics teachingemrand teaching objectives is shown in Table 1.

Table 1- The statisticslist of direct and total contribution value between teaching content and teaching objectives

Teaching Content
Teaching Objectives a, a, a, a, as Di Tl
Queue Formation 0.078 3.016 | 0.667 | 0.151| 0.100| 4.012 | 55.51
Broad Gymnastic 0.112 4.379| 0.639| 0.200| 0.046 | 5.376 | 45.09
Light Equipment Gymnasti¢  0.0763.404 | 0.455| 0.116 | 0.054 | 4.104 | 44.05
Horizontal Bar 0.047] 3.987| 0.355| 0.131| 0.038 | 4.558 | 32.22
Parallel Bar 0.049 4.573| 0.426 | 0.138 | 0.042 | 5.229 | 33.09
Support Jump 0.074 4.181 | 0.539| 0.178| 0.068 | 5.040 | 34.66
Skill 0.071] 5.057| 0.611| 0.158 | 0.093 | 5.990 | 45.34
Multifunction Devices 0.056 2.528 | 0.682| 0.112 | 0.063 | 3.440| 39.64
Aerobics 0.138| 4.863| 0.852| 0.231| 0.091 | 6.175| 64.19
Artistic Gymnastic 0.100 4.573| 0.710| 0.154 | 0.065 | 5.602 | 60.01
Group Calisthenic 0.08% 3.793| 0.497| 0.143| 0.098 | 4.615| 61.92
Wall Bar 0.058| 1.752 | 0.397 | 0.100 | 0.026 | 2.333 | 27.53
Rhythmic Gymnastic 0.127 4.086 | 0.738| 0.169| 0.091 | 5.211 | 63.38
Dance Sport 0.087 4.280 | 0.625| 0.185| 0.083 | 5.260 | 53.18

From the data in Table 1 shows that thvalue and T value are larger in aerobics, rhythmic gymnastcsstic
gymnastics teaching content. These two values mienteaching content contribution of teaching ofijes. So
the larger the two values, the focus on teachingesd should be included in the priorities and ttomaof the

proportion of hour’s arrangementd value and T value are smaller projects focused on equipmeninggtic,

so the project should be abandoned or as a inttioduio the teaching procesd  value is larger andD value is
smaller only in the project of group calisthenithis means that the group calisthenics

Makes litter direct contribution, while it has c&rt support role for other teaching content. Szait be arranged as
a general teaching content.

Depends indexR in gymnastic teaching content can reflect a realsienorder of teaching content. The smaller the

value is the more front opening sequence, convertbel more rearwardRvalue data statistics of gymnastics
teaching content as shown in Table 2.
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Table 2- The dependsindex data table of gymnastic teaching content

Content A B C D E F G H | G K L M N
A 8.21 5.33 0.21 0.51 0.81 0.99 2.2] 0.89 0.11 | 7.18 7.04 0.14 7.25 4.56
B 4.33 10.1 3.30 0.40 0.35 0.50 1.9 0.99 925.| 4.02 5.04 0.27 4.93 2.95
C 50.2 5.61 7.44 1.01 1.39 1.49 1.70 1.68 245.| 3.30 4.34 1.23 2.46 2.15
D 0.80 0.42 1.14 7.28 3.00 2.73 2.88 237 542 | 215 211 1.50 1.74 1.61]
E 0.68 0.56 1.34 2.63 8.31 4.272 3.68 247 202 | 2.01 1.52 1.71 145 1.21]
F 0.91 0.56 1.03 2.83 4.39 8.93 3.26 227 712 | 1.72 1.88 1.09 1.74 1.34
G 2.05 2.38 1.24 2.23 3.12 2.73 10.2 1.78 064.| 4.02 3.75 0.96 3.48 3.35
H 0.68 1.40 1.65 3.24 3.69 3.72 3.4 710 723 | 2.59 2.58 1.64 2.61 1.61
| 6.61 1.12 4.75 1.82 2.19 2.23 5.34 277 2.11 | 517 5.98 143 8.12 4.43
J 5.70 5.33 5.78 0.81 0.92 0.99 5.1 0.99 .755| 10.3 5.51 157 6.52 4.69
K 6.84 0.84 5.16 1.82 2.08 3.22 4.3 1.38 .128 | 6.61 8.44 0.68 6.96 5.36
L 0.46 0.56 1.24 2.63 3.00 2.98 2.83 217 .861 | 2.01 117 4.92 1.16 0.54
M 5.47 5.47 3.72 1.01 1.04 1.24 4.5 1.88 .819 | 7.47 5.86 0.89 104 4.56
N 4.33 4.77 2.27 0.81 1.15 1.12 3.26 178 117 | 5.74 4.93 0.75 5.51 9.66
R 52.1 44.5 40.3 29.0 35.4 37.1 548 30|5 81.4 64.30.26 18.8 64.4 48.0

Note: A-N respectively means: queue formation, thggmnastic, light equipment gymnastic, horizohta) horizontal bar, support jump, skill,

multifunction devices, aerobics, artistic gymnaggioup callisthenic, rhythmic gymnastic and daspert

From the data in Table 2 shows that the dependxiofiteaching content small to large order is:
I<D<H<E<F<C<B<N<A<G<K<J<M<I

Gymnastic Class Project Teaching Design

According the characteristic of gymnastics teachingtent and teaching objectives can be achievedede the
learners of different age groups in accordance thighcontents of gymnastics teaching fine learcilagses, coarse
learning classes, introduces classes and exeleisges to design the gymnastic teaching contesh@sn in Table
3.

Table 3- List of teaching content designed for different ageslearners

ages fine learning classgs  coarse learning classes introduces classes exercise classes
broad gymnastic the knowledge and psychologicalwall  bar, light  equipment
Age: 8 -10 | queue formation dance sport exercise of horizontal bar andgymnastic, weight, drape, suppoft,
skill trampoline project roll and other physical exercises
Aerobics dance sport introduces the competition rules,
Age: 10 eu_rhythmlcs group calisthenics exercise _prescnptlo_n knowledg E’Iight equipment gymnastic
-14 skill . psychological exercise of unevean
. support jump ; ;
queue formation bars, pommel horse, rings projects
Aerobics dance sport . ) . . .
Age: 14 | eurhythmics support jump enjoy  gymnastics ~ competitiory, ||ght_eqU|pment gymnastic
) d exercise prescription anp multifunction devices
17 skl support jump sychological trainin special body exercise
gueue formation group calisthenics e 9 9 p Y
Aerobics Aerobics enjo mnastics  competition
eurhythmics eurhythmics exferzise 9y rescriotion P anddumbbell
Age: 17 | skill skill . prescription | M multifunction devices
psychological training, first aid
-21 dance sport dance sport - wall bar
support jump support jump knowledge, various sports special body exercise
support jJump support jump gymnastics principles

Table 3 shows that, 8-10 years old students mdedyn all kinds of basic movement, so that they litds
perceptual knowledge for gymnastics class teachorgent. It needs to focus on cultivating studeimt&rest in
gymnast. The gymnastic class can teach 10-14 yaldrssome of the slightly more complicated actiorthwi
combination to meet students’ curiosity. 14-17 geald high school student can teach somethingtle ftore
complex actions with a combination of contact, #mel need for students to understand the meaniggrahastics
teaching content resides. 17-21 years old collégéest in gymnastics mainly decided by the studésdsning
electives, so teachers need to meet the differeatish of students. The teachers should teach stugbgsical
exercise method, and lay the foundation for lifgl@hysical. Fine learning classes mainly refersefbetive content
with longer time, while coarse learning class téagltontent mainly refers the elective content wgitiorter time.

CONCLUSION
This research describes the classification and tification methods of gymnastics class teachingteatnand

teaching objectives. And it analyzes the two asdedi research objects. After determining the weihthe
teaching objectives, it proposed the measure medhddof direct contribution valu@ , total contribution valug ,
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dependence inddX. Through the scoring of 16 experts draw a datéetabdirect the contribution value and
total contribution valugd , then get the corresponding conclusion throughahke. After researching the data tables

of R, draw the opening sequence of each teaching dorBgmnastics class project for different age’sneas
proposes optimized design, and gives scientifiaade.
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