ISSN : 0974 - 7435 Volume 10 | ssue 2

LioSechn o/oyy

A Indian Yournal

—====> FyLL PAPER

BTAIJ, 10(2), 2014 [232-237]

Theresear ch of comprehensiveevaluation model and itsapplications

Hui Liu*, Weilong Xu
Physical Education College of Handan College, Handan 056005, (CHINA)
E-mail: zhongguowushu2008@yahoo.com.cn

ABSTRACT

There are deficiencies and problems in the traditional physical education
evaluation system. The evaluation system is used in a single evaluation.
At present, social vigorously require quality education. But the past
evaluation system does not reflect the quality of education objectives and
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reguirements. In this paper, combined with the law of the higher physical
education, we construct more scientific evaluation model. This paper put
the quality of education and the quality of teaching as the starting point,
which consist of our paper’s two research module. On the one hand, the
paper uses the analytic hierarchy process and fuzzy mathematical theory
to build sports quality education evaluation model; on the other hand, we

construct multiple sports teaching evaluation system.

© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

At present, aresearch hotspot of higher physical
education iseva uation system of sport education ex-
amination. Because Various phenomenain the physica
qudity education areintertwined by many factorssuch
asthesocid, psychologica and biologica andthey are
interrelated and interaction. Thevariability of thefac-
torsand contact variability between factorscondtitutea
quaity education system complexity. So, thedifficulty
of physical education evaluation is more than other
courses. Past physical education major used eval uation
of the one-dimensiona way, which can not reflect the
objectivesand requirementsof quality education?

The sportsteaching processiscomplex process of
multi-factor combined effects. According to theteach-
ing goals, the eval uation of teaching quality makesa

scientificjudgment about variousfactorsin the process
of teaching and its consolidated results. It includestwo
aspectsof theteachers’ behavior assessment and eva u-
ation of student learning. Theteaching behavior assess-
ment is based on the behavior of the teachersin the
teaching activities asthe direct object of the assess-
ment; learni ng outcomes assessment isbased on stu-
dents’ academic performance asabasisfor ng
the effectivenessof teaching. We can obtain the teach-
ersteaching behavior and student achievement unilat-
eral valuejudgment datathrough traditional teaching
quality evaluation. However, this can not be quantita-
tive description of the characteristicsof theintrinsicre-
lati onship to theteaching and learning.

So, this paper usestheanalytic hierarchy process
and fuzzy mathematical theory to construct two evalu-
ation models on quality of education and quality of
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teaching.

EVALUATION MODEL OF SPORT QUALITY
EDUCATION

College physica education evaluation should re-
flect thethinking of thequality of education and teach-
ing godls, sothat studentsnot only learnthebasic knowl-
edge of the sport, technology in physical education,
enhance physical fitness, but also learn to behave,
knowledge, aesthetic, which meet the personality de-
velopment of students and adapt to the needs of the
community. Weusebiological, psychological, socia
three-dimensional concept to evaluate, and mutual
evaluation among teachers, students, studentsat the
sametime. The paper put therate of student progress
asamajor factor, combinesrel ative score with abso-
|ute scores, and combine diagnostic eva uation, pro-
cessevauationwithlifetimeevauation.

Inthe evaluation of the physica education curricu-
lum, influencing factorsarealot of andintheimple-
mentation processaffect each other. In order to deter-
minetheconcept of quality education physical educa
tion eva uation system indicators, according to view of
three-dimensiona eva uation, thispaper identified 50
factors. And then, we use Del phi method to investigate
fifteen hundred studentsfrom three schools. We quali-
tatively analyze and cluster naturalization views con-
centrate more than 95% of thefactor. Taking into ac-
count thegradesof correctnessand operability, wehave
identified threetypesof twelvefactorscomprising the
eval uation system and obtain primary and secondary
index system. According to contribution of theimpact
factor inthe evaluation model, we useAHPto deter-
minetheeva uation factorsweight.

AHPisamethod of andyzingand eva uating multi-
target, multi-level, multi-factor, multi-criterialarge com-
plex system. Theca culation method isasfollows:

(1) Egablishindependent and orderly hierarchica struc-
turemoded of internal evauation.

(2) Useoff ratio standard to construct judgment ma-
trix.

(3) Cdculatethelargest eigenvdueand itscorrespond-
ing eigenvector of judgment matrix andthen get the
relativeimportance singleactivist heavy sequence
of relevant factor to up level factor.

(4) Hierarchy sort and critical thinking consstency test.
So, wehavethewe ght coefficient teble, sse TABLE

1
TABLE 1: Index weightsassigned
primary weight secondary weight
physique 0.3
Biology 05 knowledge 0.2
technology 0.2
ability 0.1
perception 0.4
self-control 0.3
hol 0.3
pycho'ogy willpower 0.2
thinking 0.3
interest 0.3
. ability 0.2
et 0.2
Soaey adaptability 0.3
sport view 0.2

Eva uation of biologica factorsusetheexisting ex-
amination eval uation method, and increase the magni-
tudeof thebiologica quality of studentsaccounted for
50% of theweight of biologica qudlity of ratings. Teach-
ing experimentsand expert appraisa intheevauation
of these two aspects of the psychological and social
factors, we devel op acomprehensiveevauationtable
of thephysical education curriculum, see TABLE 2.

TABLE 2: Comprehensiveevaluation table

primary secondary factor
score score
0.2 perception
0.3 self-control
Psychology20% 0.2 willpower
0.3 thinking
0.2 interest
Society 20% 0.3 ability
0.3 adaptability
0.2 sport view

Intheschool year and graduation grades, teachers
givetheclass per person score. The scoreaccountsfor
50% of theweights psychosocid factors. Studentsbe-
tween scoring accountsfor 50%.

Wedivideevduationrank intofivekinds: excdlent,
good, moderate, qualification and poor.

Let U ={U,,Ug,U.} beevaluationset, whereu ,
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ishiologica factor and U , ={U »;,U 55,U ps,
U a4} ={ physique, knowledge, technology, ability} ;
Ug ispsychological factorand Ug ={Ug;,Ug,,
Ugs,Ug}t ={ perception, self-control, will power,
thinking} ; U, issocia factorand U. ={U¢;,Uc,
,Ucs,Uc,} ={interest, ability, adaptability, views} .
Let m={m,,mg,m:} beweight distribution set,
where
My ={My, Mao, Mag, Ma,} ={0.30.2,0.2,0.13

mB = { mBl, mBz, mB3, mB4} :{0.4,0.3,0.2,0.3}

Me ={Mcy, Mo, Mes, Mey} ={0.30.20.30.2 .

Let V={ excdllent, good, moderate, quaification,
poor} beevauation rank set.

If weevaluateaclassmate’s psychologica factor,
wejust think about thefactor of clear perception. Stu-
dent evauation arethat 20% isexcellent, 30%isgood,
30% ismoderate, 15% isqualification and 5%ispoor.
So weget the perception evaluationis{ 0.2, 0.3, 0.3,
0.15,0.05} . Similarly, weget self-control, will power
and thinking thesethreefactor’seva uation respectively
{0.15, 0.4, 0.3, 0.15, 0}, {0.3, 0.35, 0.3, 0.05, 0}
and {0.25, 0.3, 0.2, 0.15, 0.1}. Then we have the
evauaionmatrix

02 03 015
015 04 015
03 035 005
025 03 015

0.3 0.05
03 O
03 O
02 01

Accordingtotheweight ditribution, wehavefuzzy
Metrix
02 03
015 04
R =(0.3,0.3,0.2,0.2)
03 035
025 03

0.15
0.15
0.05
0.15

0.3 0.05
03 O
03 O
02 01

By cd culating fuzzy matrix, wehave
R=(0.2,0.3,0.30.15,0.1)

and then through cluster andlysiswe get
R =(0.19,0.29,0.28,0.15,0.09) .

Thisshowsthat comprehensive eval uation of the
psychological factorsof 19% of the studentsisexcel-
lent, 29% of the Sudentsisgood, 28% of the students

BioTechnology —

ismoderate, 15% of the studentsisqualification and
9% of the studentsis poor.

Using weighted average method, wefirst giveas-
signment of each rank. Excellenceis95 score, goodis
85 score, mediumis75 score, qualificationis60 score
and poor is50 score. So we havethe assigned matrix

Then, we cal culatethe comprehensive evaluation
score

95
85
75
W =(0.19,0.29,0.28,0.15,0.09) |

50

=77.2.
Findly, weagain usethewe ght distribution to ca -
culatethe obtained score. Then, we havethat the score
of psychological factor is7.72.
Similarly, we get other factorsscore.

MULTIPLE EVALUATION MODEL OF
TEACHING QUALITY

Inthispaper, weorganicaly combinestudent evau-
ation of teecher, teacher eva uation of sudent with math-
ematica modd of teaching efficiency. Throughtheprac-
tice of teaching quality eval uation, we construct mul-
tipleevauation modd of teaching quality.

Condruction principle
Guidingprinciple

Determination of theindex isuseful toimproveen-
thusiasm of teachersteaching and studentslearning.

Scientificprinciple
Theeva uation system should combinetarget eva u-

ation with course eval uation. We not only attach im-
portanceto theteaching objectivesof the physical edu-
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cation curriculum, but also theimportance of the pro-
cessof curriculum congtruction.

Operability principle

Theevauationsysemisvery independent and easy
to operate.

Construct mode

Muultiple evaluation model combinesqualitative
evaluation (Qualitative description) with quantitati- ve
eva uation (quantitativedescription).

First, we devel op student evaluation of teachers
table on physical quality education, see TABLE 3and
4,

From TABLE 3, we have six primary indicators
and fourteen secondary indicators.

TABLE 3: Primary and secondary indicators

primary indicator secondary indicator
clear teaching objectives
earnest lectures

emphasis and difficulty
capacity-building
regulation of exercise stress
ordered step

inspired teaching

effective use teaching aids
vivid language

skilled movement

serioudly counseling
accurate evaluation feedback
significant progress
self-exercise

TABLE 4: Sudent evaluation of teacher stable

target plan

teaching content

teaching method

teaching skill
extracurricular guide

teaching effect

Combining weight Rank

A B C D E
0.05 035 065 04 01 O
0.05 010 065 01 O 0
0.1 035 04 0 0 0
0.09 0.2 0.8 0 0 0
0.09 0.1 05 02 O 0
0.1 0 06 05 02 O
0.12 0 07 01 01 O
0.03 0.2 07 02 O 0
0.04 0.4 06 03 0 01
0.05 0.3 02 01 01 O
0.03 0 02 05 02 O
0.04 0.1 06 06 O 0
0.11 0 01 07 O 0
0.1 0.1 03 05 O 0

UsingAHP, wegive primary indicator weight, sec-
ondary indicator weight and combining weight.

Evauationrank istheva uejudgment criteriaand
scades. Inthismodd, wegivefiveleves Aisexcellent,
Cismedium, EisUnqualified, B betweenAand C, D
between Cand E.

By fuzzy comprehens ve scoring method, it not only
includesquditatively andyzing theteachersteaching be-
havior and quality of main activities, and valuejudges
desired teaching behavior and effects.

Let W becombiningweight and V; evauationrank.
Thestepsareasfollows.

(1) B; =) WR;,where > W =1and R; ismember-
ship degree.

(2) Gr =) BV ,where B isV; membershipdegree
distribution of final resultsof evaluationin every

evaluation rank, and V]’ is transpose matrix of
evauation rank score.

(3) weuse G =Y B,/ tocalculatedatacf table4,

and then get B =(0.146,0.509,0.31,0.02, 0.01) ,

G; =0.764.

Second, physical education score changed Into
gradepoints.

Thebasi c content of PE Courseincludeslearning
attitude (10%), physicd ability (20%~30%), technical
ability (40%~50%), knowledge (10%) and so on. So,
we usethe dual rated method to test physical ability
andtechnicd ability. Then, weincorporateaosolutescore
and stridesrating into the physical education perfor-
mance appraisa a acertanweight.

University PE performance gppraisal generdly use
the percentage system eva uation, after using the credit
system scoring approach. When we cd culatethe teach-
ing efficiency, we should convert the percentage as-
sessed into grade scores.

Wefirgt cdculatethe proportion of student and the
result see TABLEDS.

Then, from G, =Y RV, weget G, =0.682.

Findly, webuild themathematical model of teach-
ingefficency.

Theteaching efficiency isameasure of thelevel of
quality of both theteaching and learning of themain
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TABLES5: Gradescore

score  >95 >89 >83 >77 >71 >65
\% 200 165 134 100 066 032
R; 003 006 011 020 022 026
>50 >53  >47 >41 >35 >29 <29
001 -032 -066 -1 -13 -165 -2
010 002 002 0 003 001 0

activities. It isthe effective power and interference
power ratio of teaching activities. Themodel reveals
that theteaching and learning of afunction of boththe
quality of work.

Teaching efficiency model consist of two teacher

lecturesefficiency modd. Let Hr) beteacher lectures
efficiency. If -2<G; <2, 0<G,<2,wehave

_ Gs/(2-G1)(2-Gy)
Hm = In[1+ (2—GT)2 J 1)
If G,<0,wehave
Gsy/(2-G1)(2-Gy)
Hm = In[1+ (2_(;3)2 J )

When G; =2, dl studentsgivefull mark to teacher’s

lecturesquality evdluation. When G, = -2, themarkis
zero. But thisisan unredlisticevauation.

We should belooking for from the operation and
evaluation of the evaluation of themain mistakeson

TABLEG6: H (m) data

Hmy -1 0 02 0.4 0.6 0.8
-1 04 0 005 01 013 016
0 031 0 009 016 022 027
0.2 028 0 011 019 026 031
0.4 027 0 012 022 03 036
0.6 025 0 016 027 036 042
0.8 023 0 018 033 043 051
1 02 0 024 041 054 063
1.2 018 0 032 053 069 08
1.4 016 0 045 074 093 106
15 014 0 05 08 11 125
1.6 012 0 072 19 134 15
18 -008 0 139 19 2.2 24
1.9 005 0 225 28 32 36

ﬂbgecétzofog C—

1 1.2 1.4 1.5 1.6 1.8 1.9
0.18 0.19 0.19 0.18 0.17 0.14 0.1
0.3 0.31 0.32 0.32 0.3 0.25 0.2
0.35 0.37 0.45 0.36 0.35 0.29 0.22
0.4 0.41 0.43 0.42 0.41 0.33 0.3
0.47 0.5 0.51 0.49 0.48 0.4 0.31
0.57 0.6 0.61 0.59 0.57 0.48 0.38
0.69 0.73 0.72 0.73 0.7 0.59 0.47
0.87 0.92 0.92 0.91 0.88 0.75 0.61
1.15 1.2 1.2 1.19 1.16 0.99 0.81
1.34 1.38 1.41 1.38 1.35 1.19 0.98
1.59 1.67 1.65 1.64 1.61 1.43 1.22
2.45 2.56 2.57 2.55 251 2.3 2.05
3.48 3.5 3.56 3.54 3.5 3.25 2.96

reason, and isno longer included inthe cal cul ation of
teaching efficiency. We havethe data, sce TABLE6.
From TABLE 6, we can get that therel ationship of

lecturesqudlity G;, learning quaity G, andteaching ef-
ficiency Hr) isnotamplelinear relaionship.

When G is growing, H) aso grow. But if
G, >1.4, declines. It reflectstheteaching rolelimita-
tions, and learninginitiativewill play adecisiverole.
This paper takes G; =06, G; =12, G;=16and
G, > 1.4, thenweget thefigure of thisstuation changes

inthecharacteristics, seeFigure 1.
H () A
¥
° G

i
Figurel: Trend change

Assume G; =G, Gry represent teaching and
learning, thenweget H ) (seetable6). Soweusethe

datato draw thecurveon rdationship functionof G g
and H,, seeFigure2.
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H‘if) ‘

>
G(r.5)
Figure?2: Relationship function
The cure show that the higher the quality of teach-
ing andlearning, theva ueof teaching efficiency greater.

Specidly, whenthevaueof H isbetween 0.69 and
2.99, H growsexponentialy.
Then, weget evaluation criteriaof Hr,:
(1) dassroomconfusion: Hry <0,
(2) classroominvaidstate: Hry =0,
(3) classroom effectivestate: 0< Hr) <0.6.
(4) dassroomdevelopmenta state:
06<H <1,
(5) classroombest state: Hry > 1.

The paper obtains G; =0.764 and G, = 0.682
through the calculation of thedatain Table 3, 4. Using

teaching efficiency modd, weobtain H ) = 0.45. Based

onthefiveevauation criteriaof Hy, weget that the

comprehensiveeval uation of teaching quality iseffec-
tivestate.

CONCLUSION

Inthispaper, wemainly ussAHPmethod and fuzzy
mathematica theory to congtruct two eva uationmodd:
physical quality education comprehensiveevaluation
mode and multi ple sportsteaching eva uation mode!.

Inthe physical quality education comprehensive
evaluation modéd, indicatorsarevery well equipped,
andwefully consider thevariousfactorsinthestudents’

learning process.

The multiplesportsteaching evaluationmodd isa
quditative eva uation and quantitative eva uation of the
combination, and operation of animportant scientific
vauejudgments.
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