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Abstract

Using website ranking tools, such as
“Chinese Website Ranking”, “Alexa
Ranking”, to evaluate the teaching quality
of farmer distance education is one-sided,
incompleted. To resolve this problem,
this paper do research on application of
Analytic Hierarchy Process (AHP) in this
area. Results show that AHP is a good
method on the evaluation of teaching
quality in farmer distance education plat-
form, the application of AHP can help us
find out all kinds of factors easily which
affect the platform’s teaching quality, on
the other hand it also can offer us some
decision-making references to improve
the platform’s teaching quality.
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1. Introduction

With distance education technologies
widely used in the field of farmer dis-
tance education, on-line teaching plat-
form mushroomed in large numbers,
which has developed into a new method
to educate farmers, and then some re-
searchers start to pay more attention to it.
It is conducive to improve on-line teach-
ing platform’s service ability and teach-
ing quality to ensure the long-term bene-
fit of farmers. However it is found that
few results has been done on the theoreti-
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cal research, after plenty research on pa-
pers, reports and network information.
Currently some website ranking tools,
such as “Chinese website ranking”,
“Alexa ranking”, are mainly used in this
field. However these website ranking
tools only analyze website traffic, so they
are lack of comprehensiveness and objec-
tivity due to lack of exact indicators. In
addition, website ranking tools mainly by
virtue of search tools bar to collect web-
site traffic, so search tools bar installed or
not has a great impact on the website’s
ranking. For example, if the browser in-
stalled the “Alexa Tools Bar”, some in-
formation, such as the number of new us-
ers will be grabbed exactly by browser,
then linked feedback to the Alexa data-
base, and thus contribute to website rank-
ing. In other words, if the “Alexa Tools
Bar” was not be installed, there were
maybe not any information to be grabbed
by browser. Therefore, the use of the
website ranking tools is also loss of im-
partiality of evaluation. In view of this, in
order to solve this problem, it’s necessary
to study application of the AHP due to
full accounting of the various factors that
affect teaching quality of the farmer dis-
tance education platform.

2. AHP methodology

AHP is proposed in the early 1970s by
Professor T. L. Saaty. It is broken down
into goals, guidelines, programs, and oth-



er elements associated with the decision-
making level, based on the qualitative and
quantitative analysis of the decision-
making method [1,2,3]. This method pro-
vides a concise and practical decision-
making method to analyze complex prob-
lems, so it is used throughout the world in
a wide variety of decision situations, such
as government, business, industry,
healthcare, and education.

The evaluation of teaching quality in
the farmer distance education platform is
a comprehensive, complex problem. If
this problem is decomposed into a hierar-
chy structure by using the AHP according
to the relationships between each element,
the teaching quality can be evaluated. The
hierarchy structure can be established
such below. The teaching quality as a
single element is located at the top-level.
All kinds of elements affecting the teach-
ing quality as evaluation indicators can be
put in the lower levels. Farmer distance
education platforms as alternative strate-
gies should be listed on the lowest level.

3. Application of AHP

Application of AHP usually has four
steps.

The first step is to establish a hierar-
chical structure. Fig.1 show a model of
hierarchy structure for the evaluation of
teaching quality in the farmer distance
education platform. This model is estab-
lished according to reference to network
teaching characteristics and evaluation
indicators being used in the field of
farmer distance education. The model in-
cludes four levels and 29 elements.
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Fig. 1: Hierarchical structure model
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In Fig.1, the first level is the target of
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evaluation, and the element A is the
teaching quality. The second level as the
basic principles and the basis of the eval-
uation is the criteria layer, including net-
work environment B;, organization and
management B,, teaching resources Bg,
learning support By, and learning effects
Bs. The third level is the sub-criteria layer
or called indicators layers, including good
program performance C,, safe network C,,
fast information transmission Cs, operate
simply C,, color coordination Cs, positive
organizational learning Cg, perfect teach-
ing management system C;, colorful
teaching resources Cg, diverse teaching
resource types Co, fast speed of the re-
source update C,o, reasonable resource
structure Cy;, publish class schedule on
time Cy,, high resource quality Cy3, Vari-
ous teaching forms Cy4, provide personal-
ized learning support C,s, Provide operat-
ing guide Cyq, perfect resource retrieval
and navigation bar C,7, provide consulta-
tion service Cyg, high website traffic Cy,
and give the effect of feedback actively
Co. The fourth level , as the strategy lay-
er mainly get the right order of teaching
quality, including three farmer distance
education platform D;-D; which are just
example in this paper.

The second step is to build pair-wise
comparison judgment matrix. The judg-
ment matrix indicates the relative im-
portance of all the elements at the same
layer to an element at the previous layer.
The scale of the relative importance of a
criterion is established by Saaty, and this
proportional scale uses an integer of 1-9
or their reciprocal. The measurement re-
sult is expressed as a positive reciprocal
matrix [4,5], shown in Tab.1-7.

The third step is to calculate the weight
of single-level ranking. Each element at
every level is evaluated about the ele-
ments at the previous level to acquire rel-
ative weights. Eigenvectors with corre-
sponding to the largest eigenvalue ( A mex )
as the weight vector (W ) has been rec-



ommended by Saaty. The weight of each
element in the Fig.1 is calculated by us-
ing the analysis software of AHP “yaahp”,
and the results are shown in Tab.1-7.
Because of the complexity of objective
things and people’s preference, it is need
to judge the satisfaction of the pair-wise

Tab. 6: (B5-C) Comparison judgment matrix

B5-C C19 C20 weight
C19 1 1/2 0.3333
C20 2 1 0.6667

A max=2.0000 CR = 0.0000

Tab. 7: (C-D) Comparison judgment matrix

comparison judgment matrix. The judg- T S N B - T S T 1
ment for the satisfaction of A mex is made TN T 0 S 1
by determining the consistency ratioCR . A max = 3.0037 A max = 3.0536
When CR<0.1, Amx is satisfied, oth- _ CR=00036 _ CR=00516
N . . N 5D | D | D | D; | weight | CeD | Dy | D, | Ds | weight |
erwise inconsistent judgments must be N T A 0
readjusted in order to improve the con- = ﬂl 1’33011 830-2098 = /{’2 1’33010920-1634
H H max = 9. max = 9.
sistency. In Tab.1-7, each CR is less than CR = 0.0176 CR = 0.0088
0 . l . Cs-D D1 D, D3 weight [ Ce-| Dy D2 Ds weight
D1 1 2 1 0.3874 D1 1 1/9 17 0.0583
Tab.1: (A-B) Comparison judgment matrix o 770 A
AB[BI [B2 [B3 [B4 [B5 [weight A max = 3.0183 A max = 3.0999
Bl [1 3 2 4 [173 [0.2557 CR =0.0176 CR =0.0961
B2 [1/3 |1 172 |1 1/3  10.0946 CE)-D c;] [;z ri; \Omgusg;; CS ri] E;z E‘)sz ;v%;ohst
B3 (12 2 |1 2 |12 |0.1687 L - ! -
B4 (U4 [1 |12 |1 [U4 ]0.0843 S S 0 T
B5 |3 3 2 4 1 0.3967 A max = 3.0183 A max = 3.0649
Amax=5.1617 CR =0.0361 CR =0.0716 CR = 00624
CoD | Dy | D, | Ds | weight [CyoD| D; | D | Ds | weight |
Tab. 2: (B1-C) Comparison judgment matrix o S 0 P T30 W £
Bl_c Cl C2 CS C4 C5 Wei ht D3 3 1 1 0.4054 Ds 1 3 1 0.4434
C1 1 173 15 7 1 0_22990 A max = 3.0291 A max = 3.0183
C2 3 [T |5 7 3 0.4427 CR =0.0279 CR =10.0176
C3_|U5 151 [7 |15 [006I3 coTo oo [mplenlo 5[0 [
(o] 17 |17 |12 |1 |17 ]0.0380 : : : :
o T 11315 17 11 102290 T 0 P 0 N
Amax=52114 CR = 0.0472 A max = 3.0183 A max = 3.0217
— ] CR =0.0176 CR =0.0209
Tab. 3: (B2-C) Comparison judgment matrix CD [ D [0 T Ds [weight [CuDT Dy T 0. [ D [ weight
_ Dy 1 2 3 0.5396 D1 1 1/4 1/2 0.1265
BZC [ C6 | CT [ e RS IEaEEL SR EERESEEL:
7 173 1 022500 A max = 3.0092 A max = 3.0940
A max = 20000 CR = 0.0000 CR =0.0088 CR =0.0904
. . CisD | Dr | D, | Ds | weight [CieD] D | D, | Ds | weight |
) A R Dy 1 5 3 0.6483 Dy 1 1/4 3 0.2109
Tab. 4: (B3-C) Comparison judgment matrix I
BSC 1C6 [CO Jclo [CI [CTp [CIT vl . max = 3.0037 A max = 3.0324
o BT 2 2 5 [0 [0.0614 — CDR:DO-OE% - %R:DO-OEH _
€10 1/5 1/2 1 1 1/3 1/9 0.0434 B; 11 1/2 1/; :/TZ%O g; 1] 1/;1 33 :;‘5983
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C13 3 9 19 7 3 1 0.4583 A max = 3.0092 A max = 3.0385
A max =6.2073 CR =0.0329 CR = 0.0088 CR =0.0370
Cio-D Dy D; D3 weight | Cz-D Dy D, D3 weight
Tab. 5: (B4-C) Comparison judgment matrix o | 1| 7| 3 |oesss | D | 1 |wa]| 2 | o
B4-C [C14 |Ci5 [Ci6 [CI17 [CI18 [weight o, |wr | 1 [ w3 ]oosro | D | 4 1 7 | o71s3
gié % i/3 %/5 é %/7 8-%81 b |ws | s | 1 o2 | D |22 | v | 1 | o0em
Cl6 5 [12 I 2 (I __[0.2307 1 max = 3.0070 1 max = 3.0020
Cl7 (/2 (15 |12 % %/2 0.0800 CR = 0.0068 CR = 00019

CI8 |7 1 1
Amax=54140 CR =0.0924
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The fourth step is to calculate the
weight of hierarchy general ranking. The
weight of the entire hierarchy is acquired
using the weights of the elements at each
level. This process is carried out in order
from the highest level to the lowest level.
In this step, the judgment for the satisfac-
tion of Amax is also necessary by calcu-
lating the consistency ratio CR just like
in third step.

According to the above calculation re-
sult of single-level ranking, the combined
weight can be acquired. The C layer to
the A layer (A-C) combined weight is:
(0.0585,0.1132,0.0157,0.0097,0.0585,0.0
710,0.0237,0.0337,0.0104,0.0073,0.0063,
0.0337,0.0773,0.0064,0.0036,0.0195,0.00
67,0.0239,0.1322.0.2645)", CR = 0.0495 ;
the D layer to the A layer (A-D) com-
bined weight is : (0.3788,0.2518,0.3694)",
CR=0.0204 . Because any CR is less
than 0.1, the combined weight is accepta-
ble.

According to the (A-D) combined
weight, the teaching quality of three
farmer distance education platform can be
evaluated as D;>D;>D,. In addition to
high website traffic C, The main ele-
ments also have the following elements:
give the effect of feedback actively Cy,
safe network C,, and high resource quali-
ty Cya.

4. Conclusion

In short, application of the AHP on the
evaluation of the teaching quality in
farmer distance education platform is
very scientific, also can help to find out
the key factors that affect the teaching
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quality, and provide important references
for the decision makers. But if there were
excessive elements at each layer in the
hierarchical structure model, pair-wise
comparison judgment would become dif-
ficult. This is an issue that needs to be
deliberated in future.
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