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Abstract—Online tourism education occupies an important position in tour-
ism education. Building a knowledge chain can clearly demonstrate the logical
relationship between knowledge points of the entire discipline of tourism edu-
cation, and enable the students to better grasp and understand the relationship
between relevant knowledge points through online tourism education. This pa-
per explores the application of knowledge chain in the construction of online
tourism education resources (OTERs). Specifically, the associations between
knowledge units in OTERs were modeled, the associations between knowledge
units were computed, the structure of knowledge chain was optimized, and the
OTER knowledge chain was analyzed in details. Through experiments, an ex-
ample knowledge chain was constructed, and the students’ satisfaction with the
application of OTER knowledge chain was evaluated thoroughly.

Keywords—knowledge chain, tourism education, construction of online tour-
ism education resources (OTERs)

1 Introduction

In recent years, tourism has been developing rapidly, and occupied an important
position in the tertiary industry, making significant contributions to politics, economy,
culture, and ecology [1-5]. The demand for high-quality tourism talents continues to
grow, owing to the structural adjustment and upgrading of tourism, and the integra-
tion between culture and tourism [6-15]. Online tourism education plays a pivotal role
in tourism education. With the surging amount of data on the Internet, online tourism
education resources (OTERs) become increasingly diverse and colorful [16]. Building
a knowledge chain can clearly demonstrate the logical relationship between
knowledge points of the entire discipline, and enable the students to better grasp and
understand the relationship between relevant knowledge points through online tour-
ism education.

With the aim to develop a teaching model based on mobile technology and e-
learning environment, Vuojérvi et al. [17] introduced the theoretical bases for the
model design, and tried to build a work-based teaching model for mobile learning in
tourism education. Perez-Valle and Sagasti [18] summarized the previous research
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into the value of virtual reality (VR) in education and tourism, and clarified the poten-
tial of VR as a protective tool in tourism education and experience generation. Eriks-
son [19] surveyed the cognition of smartphones among vocational tourism students
before and after using smartphones, and provided these highly mobile students with
smartphones, in hope of reflecting their learning possibility, and improving their
communication with tutors during the apprenticeship. Lee et al. [20] proposed a novel
approach that can be used to build immersive VR applications specifically for training
tourism English skills, and demonstrated the feasibility of the approach through a
simple case with three scenes of English usage of leaders, which includes the plan-
ning 360-degree panoramic scenes, building virtual characters of dialogue partners,
and designing related dialogue scenes and teaching tips.

Some scholars have discussed the management and application of OTER
knowledge chain from many aspects. It is generally agreed that the management of
OTER knowledge chain can improve learning resource recommendation of online
education platforms. However, very few researchers have studied the specific direc-
tion of modeling knowledge chain associations. Therefore, this paper explores the
application of knowledge chain in the construction of OTERs. Firstly, Section 2 mod-
els the associations between knowledge units in OTERs, computes the associations
between knowledge units, and optimizes the structure of knowledge chain. Section 3
analyzes OTER knowledge chain, constructs an example knowledge chain, and eval-
uates the students’ satisfaction with the application of OTER knowledge chain.

2 Construction of OTER knowledge chain

2.1 Knowledge unit association modeling

One knowledge unit in OTERs may depend on, fall on the same level, or be supe-
rior/inferior to the other knowledge unit. This association can be represented by a
vector space model based on knowledge units. Table 1 illustrates the structure of
knowledge chain. Let P(L;, L;) be the association between two knowledge units L; and
L;. Then, the associations E, between knowledge units can be expressed as:

P(L,L) - P(L,L,)
E, = : : 1)
P(L,L,) - P(L.L,)

Table 1. Structure of knowledge chain

Attribute Meaning
Title Name of knowledge unit
Root Node Root node of knowledge unit
Common Node Public node of knowledge unit
Description Description of knowledge unit

1JET — Vol. 17, No. 07, 2022 81



Paper—Application of Knowledge Chain in the Construction of Online Tourism Education Resources

By the improved term frequency-inverse document frequency (IF-IDF) algorithm,
this paper determines the weights of word vectors of knowledge units, and those of
knowledge chain, in OTER text set. The attributes of OTERs are illustrated in Table
2. The improved algorithm can select OTER text features based on the thesaurus of
synonyms. Let Qi, WFi, and IFF; be the feature weight, number of occurrences in
OTER text set E, and IDF of word vector /, respectively; SFi, and SFF; be the number
of occurrences in OTER text set £, and IDF of synonyms of word vector /, respective-
ly; M be the number of texts in E; m; be the number of texts containing word vector /.
Then, we have:

_ WE*IFF, + SF, * SFF, o
=
\/Z,M m *IFF, * SFF,
=1
IFF, =log 3
m, +1

Table 2. Attributes of OTERs

Attribute Meaning
Toe_Title Title of resource
Toe Name Name of resource
Toe_Key Label of resource
Toe_Description Description of resource
Toe_Key Word Keywords of resource

To facilitate the similarity computing between knowledge units and our knowledge
chain, this paper vectorizes the OTERs corresponding to each knowledge unit and the
knowledge chain. Let N1 and N> be the knowledge unit information and knowledge
chain information to be matched, respectively; Lni and Omi be the word vector and
feature weight of word vector i in N1, respectively; L, and Ow; be the word vector and
feature weight of word vector of N2, respectively. Then, we have:

9 =[{(100) (100100, Y

Ny =[{(20:0): (L2 0) (2,00, ) | )

After N1 and N are extracted, the similarity Sim(Ni1, N2) between them can be
solved by cosine similarity:

2.(9,%9,)

,/Z] O ¥ 20,

Sim(N,,N,) = cos (6)

82 http://www.i-jet.org



Paper—Application of Knowledge Chain in the Construction of Online Tourism Education Resources

Based on the results of formula (6), the M knowledge units with relatively high as-
sociation weights are selected as the OTER knowledge units for association genera-
tion. The similarity calculation flow is given in Figure 1.

| |
' OTER !
| r |
| mowiedge 1wy COEE oa) e en |
' units P ! OTER
:‘_—_—_—_—_—_—_—_—_—_—_—_—_-_—_—_—_—_:—_—_—_—_—_—_—_—_—_—_—_:—_—_: knowledge
| |
| Knowledge | Keyword ' compus
! chain nodes extraction |
(UM S (N S j
Word vector J
o — of knowledge
Similarity TF-IDF unit
computing between featur .
.. e eature
knowledge unlts. in extraction Word vector
knowledge chain L of knowledge |«
chain

Fig. 1. Flow of similarity calculation

2.2 Calculation of associations between OTER knowledge units

The associations between OTER knowledge units are calculated based on path and
depth. The similarity between two knowledge units depends on the commonality and
individuality of these two units. Let log(COM(X, Y)) be the volume of commonality
information between X and Y; log(IND(X, Y)) be the denominator representing the
information volume required by X and Y. From the angle of information theory, the
similarity between any two knowledge units can be calculated by:

log(COM (X,Y
sim(X,Y) = og( ( )) @)
log(IND(X,Y))
The association between two knowledge units can be obtained by:
COM(X,Y
o(x.7) (X7) ®

~ COM (X,Y)+DIF (X.Y)

Let COM(X, Y) and DIF(X, Y) be the commonality and difference between
knowledge units X and Y in the knowledge chain, respectively; RD be the root node of
the knowledge chain; CN be the common node between X and Y; RX and RY be the
distance from X and Y to the nearest common node, respectively; SJ be the depth from
RD to the nearest common node; R(4, B)=RX+RY be the shortest path between X and
Y; B be the depth adjustment parameter; S/(CN(X, Y)) be the depth of the nearest
common node CN of X and Y. In the OTER knowledge chain, the commonality and
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difference between any two knowledge units X and Y can be respectively calculated
by:

COM (X,Y)=p+SJ(CN(X,Y)) 9)
DIF(X,Y)=a+R(X,Y) (10)
The association weight between any two knowledge units X and Y can be given by:

~ B+SJ(CN(X,Y))
 p+SI(CN(X,Y))+a+R(X,Y)

o(x,Y) (11)

Let Nsv be the direct secondary nodes of the nearest main public node of two
knowledge units; BS be the branch spacing of two knowledge units in the nearest
main public node. Then, the spacing between two knowledge units in the branch layer
can be defined as a path adjustment parameter o:

BS
oa=—

Ny (2

Let Q(BSx, BSy) be the association weight between knowledge units X and Y. Then,
the association weight set £, between knowledge units can be established as:

O(BS,,BS,) -+ QO(BS,,BS,)
E = : . :

q

: . : (13)
Q(BS)(aBSl) Q(BSX=BSY)

The next is to compute the associations between hierarchical knowledge chains.
The formation flow of such a chain is given in Figure 2. Suppose knowledge chain
LO1 contains m knowledge units {BSi1, BS12, ..., BSin}, and knowledge chain LO»
contains 7 /> knowledge units {BSi1, BSi2, ..., BSin}. The associations between
knowledge units of the two chains can be calculated by:

P(BS,,,BS,)) - P(BS,.BS,,)
E, = : : (14)
P(BS,,,BS,,) -+ P(BS,,,BS,,)

The proportionality coefficient, association weight relationship, and association
weight between knowledge units of LO1 and LO: can be respectively calculated by:

V/(BszlaBSn) l//(BSZI’BSIm)
vl : (15)
(//(BS2n’BSll) l//(BSZn’BSlm)
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P(BS,,,BS,,) -+ P(BS,,BS,,)
E = : : :

q

P(BS,,,BS,) -+ P(BS,,,BS,,)

2n>

B ZLIZLV/(BSZI.,BS”)*Q(BSZI.,BS”)
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Fig. 2. Formation of hierarchical knowledge chain

(16)

a7

Figure 3 provides the flow of computing the associations between knowledge units
in OTER knowledge chains.
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Fig. 3. Calculation flow of the associations between knowledge units
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2.3  Structural optimization of OTER knowledge chain

In each OTER knowledge chain, every knowledge unit is associated to a number of
OTERs, which have association weights between them. The association weight be-
tween OTERs P1 and P> can be calculated by:

BxP,

et (18)
[A112]

AW, 3 = cos

Similarly, the association weights between P1 and Pa, P; and P2, as well as P4 and
P> can be obtained as AWp1, p4, AWp2, p3, and AWps, pa, respectively. Let i(i=0, 1. ..., I)
and (=0, 1, ..., J) be the resources associated with knowledge chains LO: and LO>,
respectively. Then, the association weight of the OTERs between LO1 and LO» can be
calculated by:

AW _ZjZiAVVi,./

plp2 — I*J (19)

Let O(X, Y) be the association weight between knowledge units X and Y; Qi(X, Y)
be the associations between the OTERs correlated with knowledge units X and Y If
the association structure between the knowledge points in two knowledge chains is
correct, the positive correlation between Q(X, Y) and Qi(X, Y) can be expressed as:

O(x,y)
ASNIVAIYe) 20
9 (x»J’) 20

Based on the positive correlation Q of association distribution, Q(X, Y) and Qi(X,
Y) can be analyzed by:

QI (n’m) _g/

Qp (n,m)

If threshold 4 is greater than S, then the associated knowledge units X and Y are
reasonable; if threshold A is smaller than f, then at least one of the associated
knowledge units X and Y is reasonable. Figure 4 shows the structural optimization of
knowledge chain.

p= @n
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Fig. 4. Structural optimization of knowledge chain

3 Analysis of OTER knowledge chain

In each OTER knowledge chain, the learners realize knowledge activities by learn-
ing OTERs. This paper visualizes the dependence between learners, knowledge ac-
tivities, and learning resources. Let L ACH be a knowledge activity; CAR be the
combination of learner-activity-resource; yx and y be the dependences of learners’
knowledge activities on knowledge unit X, and on knowledge unit Y, respectively;
L ACH(Ix, Iy) be the degree of influence of the variation in knowledge activity /x in
L ACH. Then, the dependence / ACHI(X, Y) between knowledge units X and Y can
be calculated based on L ACH and CAR:

[_ACH,(X,Y)=CAR(X,7y,0)xCAR(Y, ,,0)x L _ACH I.,I,) (22)

From OTER P_ACH and learner-activity-resource combination CAR, it is possible
to derive the dependence I ACH>(X, Y) between knowledge units X and Y-

I_ACH,(X,Y)=CAR(X,0,a, )xCAR(Y,0,a, )xP_ACH (py,py) (23)

Let ax and ay be the dependences of knowledge units X and ¥ on OTERs, respec-
tively; P-ACH(px, py) be the degree of influence of resource py over resource pyx in
P ACH.

From knowledge activity L ACH, OTER P _ACH, and learner-activity-resource
combination CAR, the dependence between knowledge units X and Y can be calculat-
ed by:

[_ACH(X,Y)=1_ACH,(X,Y)+I_ACH,(X.Y) (24)
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Then, the knowledge units of each OTER knowledge chain are classified by a clus-
tering algorithm. Let 81 and 6 be two weights satisfying 01+6=1; I ACH(X, Y) be the
dependence between knowledge units X and Y; / be the class of the selected OTER
knowledge unit; v; and w be the first and last knowledge units in class /, respectively;
Mk be the total number of knowledge units; Z¥x=l ACH(X, vi) and X¥y=il ACH(uv,
Y) be the sum of nonzero influencing factors in the row and column of the newly
added knowledge unit v; in a class, respectively; ZMKExo1]  ACH(X, v) and
SMKE_\] ACH(v1, Y) be the total influence of the selected OTER knowledge unit over
all the other knowledge units in the knowledge chain, and the total influence of all the
other knowledge units in the knowledge chain over the selected OTER knowledge
unit, respectively. Then, the additional ratio of intra-class dependence to between-
class dependence can be calculated by:

62" I _ACH(T,n)+6, ~Zj’:m117ACH(n,,Z})
> I_ACH(T,n)+Y." I_ACH(n,T,)

max QUP (cluster; ) = (25)

4 Experiments and results analysis

Figure 5 exemplifies the construction of knowledge system-knowledge chain for
online tourism education. The example mainly involves OTERs like hotel manage-
ment, tourism management, cooking skills and nutrition, western food skills, exhibi-
tion planning and management, catering management, leisure service and manage-
ment, wine marketing and management, as well as Chinese and western pastry skills;
travel English, travel Japanese, applied Korean, as well as applied Spanish; financial
management, accounting, e-commerce, media marketing, as well as flight attendance.
The effectiveness and scientific nature of the knowledge chain were empirically ana-
lyzed based on the core courses of information analysis in library and information
discipline. The experimental results were demonstrated and analyzed with examples.

Knowledge system Knowledge chain construction

Hotel management, tourism management,
cooking skills and nutrition, western food
skills, exhibition planning and management,
catering management, leisure service and
management, wine marketing and
management, as well as Chinese and western
pastry skills

Association

alculation

Travel English, travel Japanese, applied ] ooy T e—n .
Similarity

Korean, as well as applied Spanish :
calculation

Financial management, accounting, e-
commerce, media marketing, as well as flight
attendance

S

Dependence ™
. recognition

Fig. 5. Construction of knowledge system-knowledge chain for online tourism education

88 http://www.i-jet.org



Paper—Application of Knowledge Chain in the Construction of Online Tourism Education Resources

Figures 6 and 7 exemplify the construction of knowledge chains for core online
courses and teaching units, respectively. It can be observed that the same knowledge
unit may appear in multiple courses or teaching units. The OTERs focus on different
issues, because different courses and teaching units vary in emphasis. For example,
Introduction to Tourism talks more about tourism dealers, and distribution strategies,
while Tourism Management focuses on operational management.

According to the sequence of courses, the relevant OTERs need to be adjusted ac-
cording to the contents of the earlier courses, making the education more in-depth. If
a student notices any interesting knowledge unit or educational resource, he/she could
quickly find the associated courses and teaching units via the knowledge chain. Figure
8 provides a complete knowledge chain for Tourism Psychology.

Online courses Knowledge chain construction

- Travel system }
Introduction to .
Tourism Tourism
attractions d
Mobfli&uand‘-
Tourism
Management

“Tourism....
operators

products

Tourism Policies and
Regulations

Touris:
management

..n"pmteetion‘""

Fig. 6. Construction of core online courses-knowledge chain

Teaching units Knowledge chain construction

Basic concepts of
tourism management

Basic functions of
tourism management

regulations guides

Tourism policies and ) regulations for tour

Fig. 7. Construction of teaching units-knowledge chain

1JET — Vol. 17, No. 07, 2022 89



Paper—Application of Knowledge Chain in the Construction of Online Tourism Education Resources

The Independent Samples T-Test was employed to verify whether there are signifi-
cant differences in the knowledge chains of different courses and teaching units. The
test results are displayed visually as a P-P plot in Figure 9. It can be seen that the
sample points were all close to the diagonal of the first quadrant, and approximate the
normal distribution. This means the application of knowledge chain to online tourism
education greatly facilitates the construction of the knowledge logic system for rele-
vant courses and teaching units.

Questionnaire
Survey

Factors
Affecting
Tourist

Tourism

Perception Tourism motivation
Aﬁx?r—sales Temperament purchase
service plan and decision

of tourism personality of

enterprise S OUTISS

Perception
of tourism
conditions

Cultivation of
good memory

Interpersonal
relationships
in tourism

Mental health
of employees
in tourism

psychology

enterprises Scrvce

Interpersonal
perception of
tourism

Emotion and
sentiment
regulation

Psychology of
tourism after-
sales service

Tourism
team

of front
office
service

of
restaurant

Psychology of regulation
tourism

complaint

service

service

Psychology

Psychology of
of room

tourism
commodity
service

service

Fig. 8. Knowledge chain of tourism psychology
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Fig. 9. Probability-probability (P-P) plot of knowledge chain verification

Table 3 provides the statistics on student satisfaction with the proposed knowledge
chain of online tourism education. The overall satisfaction was measured by three
indices: the satisfaction with knowledge system, that with the implementation of
courses or teaching units, and that with resource recommendation. The total mean
stood at 3.62, suggesting that the students are satisfied with the learning or query of
learning resources, using the proposed knowledge chain of online tourism education.
Except for the overall satisfaction with resource recommendation, Groups I and II
differed in the mean satisfaction with knowledge system and that with the implemen-
tation of courses or teaching units. The overall satisfaction of Group I was slightly
higher than that of Group II. In addition, although the overall satisfactions of the two
groups with resource recommendation were not very different, the two groups had a
certain difference in the dispersion of satisfaction scores on resource recommenda-
tion. The slightly lower dispersion of Group I indicates that the students in that group
have less consistent views of resource recommendation.

Table 3. Statistics on student satisfaction

Overall satisfaction with the | Overall satisfaction with

Overall satisfaction . .
implementation of courses | resource recommenda-

with knowledge system

or teaching units tion Total
Group I\Group 11| Total | Group I | Group II | Total |Group I|Group II| Total mean
No. of people | 21 18 36 22 17 38 23 20 41
Mean 3.85 3.62 | 3.74 3.82 3.69 3.48 3.81 3.29 3.48 357
Dispersion 0.86 1.12 | 0.95 | 0.785 0.72 0.763 | 0.75 0.82 0.74

5 Conclusions
This paper explores the application of knowledge chain in OTERs. After modeling

the associations between knowledge units in OTERs, the authors computed these
associations, optimized the structure of knowledge chain, and analyzed OTER
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knowledge chain. The relevant experimental results were demonstrated and analyzed
with examples. Through experiments, the following issues of online tourism educa-
tion were exemplified: the construction of knowledge system-knowledge chain, the
construction of core online courses-knowledge chain, the construction of teaching
units-knowledge chain, and the construction of the knowledge chain of Tourism Psy-
chology. The Independent Samples T-Test was employed to verify whether there are
significant differences in the knowledge chains of different courses and teaching
units. The test results are displayed visually as a P-P plot, which demonstrates that the
application of knowledge chain to online tourism education greatly facilitates the
construction of the knowledge logic system for relevant courses and teaching units.
Finally, the students’ satisfaction with the application of OTER knowledge chain was
obtained.
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