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Abstract

Aiming at the problems of learning disorientation, cognitive overload and unreasonable study
plan of middle and primary school students in the process of online learning, we propose the idea
of online course content organization based on the subject knowledge map. This helps to establish
the correlation between online course content resources and subject knowledge points in the
subject knowledge map, and with the consideration of the learners’ learning state in the subject
knowledge points, we aim to achieve personalized course content organization and provide
learning resources recommendation service at last. The paper has put forward a four-stage and
eight-step knowledge map construction method, built a personalized online learning service mod-
el for middle and primary school students based on the knowledge map, and proposed a learning
resources fitness calculation method adapting to the learners’ ability and level. Moreover, with a
case study of middle school mathematics, it has constructed a knowledge map of junior middle
school mathematics, designed a personalized online learning platform for junior middle school
mathematics learning, and developed a corresponding software prototype system.
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Figure 1. Knowledge map construction flow chart

1. FiREE R E

K21 K2t
21
1 K212
22 -,
K2-1-3-1 )
k23 [karsz |
K2-1-3-3 /

K2-2:1-1

{ K521

K 2-2-1 .
K2-2-1-2 .

K222
; K222 [(K2222
} | Kazes
SRR g
HERG / N

K 4111 amee

i K3 | K32 Y
i/ ke a2 h
! / e K3--1-3 )
v P —

K3--2-1 ]
K 4-1-2-1

RN H K3-1-2 /
i K 3-1-2-2 o
K 4-1-22 ==~ \ /
K a2 |

K 3-1-3-1
K 4-1-2-3

| f k513 (k332 /
e | i K3-1-3-3 "
= 1 K 4-1-3-1 H
ik L \ i K 3-1-4-1
K 413 [ K 4032 K3-1-4
. K31-4-2
K 4-1-3-3 SN
K 4-31 VAN

'y K 4-2-1-1
K 4-3-2 t

K311~

K 4-1-2-4

K 3-2-1-1

K3-2-1 | K3-2-1-2

K3-2-1-3 ="

K 4-2-2-1

K422 [ K a222
K 4-2:2-3 - /
k323 [ k3232

e e K3-23-3

Figure 2. Example of subject knowledge map
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Figure 3. Personalized online learning service model
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Figure 7. Fitness calculation function curve
7. ERNETHE R B

N T BT BHRIOAEAIESRE, B, IRAEZASIE RO 2 SIS DL, A AR B A b R B D222 5
SEMIRIR A, S5 AT P AE L S RCRPPA 8RR 00 LU ARG IZ B S TR L, 0106 HH AT s 4825 2
FRAR R G RAERIR RS 22 S IR Z A B SC &R, R XN 2] BH, IR AE B s2) M

DOI: 10.12677/csa.2021.116188 1840 TR 5 R H


https://doi.org/10.12677/csa.2021.116188

PUEEE S

5 2] BRURE BE TS R B SR SRR AT T G R E, ARSI T TopK /Nid B FE B vy ) 27 >
WIRHERR R4 205 o BHR IO MR HERRR AR QR B 8 T o

FE S ST
TR

BRIEFNIR 2 i i

FIR R IE ST
155

1 #3gpp
e N

R )

ERRRE ERE
n AR ’ﬂ

Ty

RPZ3ENS
INHIEHIER

Figure 8. Personalized recommendation process of learning resources based on knowledge map
E 8. ETMREME I FREMENEERIZ

4. MIPHFFERAMABERZERREMELESRE S a1

“HEE RPN R R IR S R A RR Y, RIS A R R AR R L SRR L 2 A
PR S R RRE”, KRG 7 A BAT ISR e PR AN B2 P [23]. BT
Hor#es BORRIERIME S, (Hi T ERSEI/NAR S P LR B R N S R RN R
R RSB ER — DR B, A IR ST — S . AR SCE ) T R R R ST
HEE, RMAEEGL N AR L, MR P ECA AR R, DB R B A R A
FEL SIS, vk Ja X R S8 A R SRR AR TT %

ARSCR BT FR L R T332, MR Eer B AR AT i, X T RRR RGEAT T R
MEIE FRE D Z SRR AR RN, IF AT THREEAT 7 RRM B AL, et lian T 14
9 JTs () Hh B S A AR ] (BT SR X 2 P TR B )

MIRE P RIEHR
HE (284)

PEESRIRE

ST

Figure 9. Example of middle school mathematics subject knowledge map
9. ¥ & FFRENIR M E R

DOI: 10.12677/csa.2021.116188 1841 TR 5 R H


https://doi.org/10.12677/csa.2021.116188

RIS

T SR T R B ) R R AN IE 2R ST IR SS, ARSCRTE T — AN )] R R ) A
WHELES TG, FEAMESEMWFE 10 Fin. FEEHERKERBIES . SUEIRE. EaRSZE.
RS ER RGP Z . P 6 R BIS 340, kS5 #umK M Java if 5 347 &, H Spring 56 it & 5L
PERGY ARG — R R EE, F SpringMVC 58T 5 & 8 22 L. Sl A7 i 7 A SQL Server
K ZBUE AN Neodj FE%HE 2. B 7O 46 ] JavaScript + CSS + HTML #AR#HTIF R, HETCLIT K%
RRRRAE, JFE R AR A RS -

% ARG
e B i 1 e 2+

) B E T 5 TR/ > B AT A

M. TR i P A R FELE I PR
%% 2 TR
R A 5 3] 2 BT | spm |
el 2 ) BRI I SERESL

Ho | S NIIE S FA (0 3 | | B iR 55 I | H & R4 I
JIR%5 2 T2 I TEHR T I I EiE e |

s SRR EHT
e 4 R A 0 J {3 154 i
Wit

Figure 10. The overall architecture of personalized online learning platform for junior
middle school mathematics
10. MHFHFEMMUELF T ERAEEE

5. &5RIE

BEox e NS AR AR 25 S I RE AR [ 5 ST DN G 8 DA S 2 3] R HEAN S BEAE R AL, A 32
T 2R U () S BRI AT AR R AR A ZY, B DLAERHRI I P () 2 R R R AU R, T
FELEVRFE N A B 5 S R RTR I B R 2 BRI R R R SRR, AR JE 45 & 22 ST B AE A R RNR R 22 2R
& RELIE R A H U2 S SRR IR 55 o W SCIE DA RN IR g 77 V5 1, 32
H 7 PURRE P BRI RN st B T i, R TR T RN B R R N SR AR 2 S ST IR SR, SR
TIT 2 FE RIS BEE N T 5%, PR RO, M T AR EeE R R
Wl vt 1 R TR ST MR S ST B PR TN R R R S RO F AR
MR RGHAT R, IR LR BRI AE SR 2 ST IR 55 .

E&InE
AN RE R ARBIEIE ST BT “TH )7 20 B B2 5] 1 AR AS 2 ) BIR AL SV S5 AN AL HEFE IR 55 0T
77 (RS . 61877031)HF 78 /R

SE K

[1] Park, J.H. and Choi, H.J. (2009) Factors Influencing Adult Learners’ Decision to Drop Out or Persist in Online Learn-
ing. Journal of Educational Technology & Society, 12, 207-217.

DOI: 10.12677/csa.2021.116188 1842 H LR 15


https://doi.org/10.12677/csa.2021.116188

PUEEE S

[2]

(3]
[4]

(5]
(6]
(7]
(8]
(9]
[10]

[11]

[12]
[13]

[14]
[15]
[16]
[17]
(18]
[19]
[20]

[21]
[22]
[23]

Belanger, Y. and Thornton, J. (2013) Bioelectricity: A Quantitative Approach.
http://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/6216/Duke_Bioelectricity MOOC_Fall2012.pdf

FEARHE, TRttt TPBORIERIRR G5B —— 2203 ORE B RE (0], IACZREZE WAL, 2013(5): 3-10.

JIHE, ZEE, ARMEIR. KT BORAR )RR B o M —— DL ST e GO BIR]. R E AL, 2015(5):
30-39.

AR S EAMR L E R R[], RS S, 2016(9): 73-79.

Mrom, BFFPR, REs. AR BRIk S R[] k4, 2006, 25(5): 43-46.

{5 B, FT BRI A AR B e AR BE R M T AU [D]: [ 22 ], R Sl ok, 2012,
R, BROR. A AR T T R D). R 2R &, 2008, 27(8): 13-17.

XN, R, T 2N K SPOC PRFR AR M 22 7 AL [J]. HAL & W 9T, 2017, 38(9): 64-70.

Mansingh, G., et al. (2009) Building Ontology-Based Knowledge Maps to Assist Knowledge Process Outsourcing De-
cisions. Knowledge Management Research and Practice, 7, 37-51. https://doi.org/10.1057/kmrp.2008.37

Liu, L., et al. (2009) A Method for Enterprise Knowledge Map Construction Based on Social Classification. Systems
Research and Behavioral Science, 26, 143-153. https://doi.org/10.1002/sres.960

Lecocq, R. (2006) Knowledge Mapping: A Conceptual Model. Defence R&D Canada—Valcartier Technical Report.

Kim, S., et al. (2003) Building the Knowledge Map: An Industrial Case Study. Journal of Knowledge Management, 7,
34-45. https://doi.org/10.1108/13673270310477270

Pei, X. and Wang, C. (2009) A Study on the Construction of Knowledge Map in Matrix Organizations. International
Conference of Knowledge Management and Information Retrieval, Beijing, 20-22 September 2009, 1-5.

Vail 111, E.F. (1999) Knowledge Mapping: Getting Started with Knowledge Management. Information Systems Man-
agement, 6, 16-23. https://doi.org/10.1201/1078/43189.16.4.19990901/31199.3

Zhao, G., et al. (2013) Construction of Intelligence Knowledge Map for Complex Product Development. Journal of
Engineering Science and Technology Review, 6, 82-87. https://doi.org/10.25103/jestr.063.15

Bargent, J. (2002) 11 Steps to Building a Knowledge Map.
http://www.providersedge.com/docs/km_articles/11 Steps to Building_a_K_Map.pdf

FARTT, 9K 5, THERE. s BEEE A iRt BT AR [9]. BB TAE, 2012, 56(10): 17-24.

Novak, J., Wurst, M., Fleischmann, M. and Strauss, W. (2014) Discovering, Visualizing, and Sharing Knowledge
through Personalized Learning Knowledge Maps. International Symposium on Agent-Mediated Knowledge Manage-
ment, Stanford, 24-26 March 2014, 213-228. http://link.springer.com/chapter/10.1007/978-3-540-24612-1 15

Lee, J.H. and Segev, A. (2012) Knowledge Maps for e-Learning. Computers & Education, 59, 353-364.
https://doi.org/10.1016/j.compedu.2012.01.017

EBOR, WhRR, FRAME. HET RN E 1 2 GU A RTE SCEIRRT AL D], 1E R, 2009, 27(3): 321-325.
Wolg s, PR OUE SN IR G SR S 2 H A A RS RESE[D]. O3 AA4RHT, 2013, 33(5): 392-395.
JRHEM, ERBE EEECEIM]. dbat Bl AL, 2003,

DOI: 10.12677/csa.2021.116188 1843 LR 5 5


https://doi.org/10.12677/csa.2021.116188
http://dukespace.lib.duke.edu/dspace/bitstream/handle/10161/6216/Duke_Bioelectricity_MOOC_Fall2012.pdf
https://doi.org/10.1057/kmrp.2008.37
https://doi.org/10.1002/sres.960
https://doi.org/10.1108/13673270310477270
https://doi.org/10.1201/1078/43189.16.4.19990901/31199.3
https://doi.org/10.25103/jestr.063.15
http://www.providersedge.com/docs/km_articles/11_Steps_to_Building_a_K_Map.pdf
http://link.springer.com/chapter/10.1007/978-3-540-24612-1_15
https://doi.org/10.1016/j.compedu.2012.01.017

	基于知识地图的中小学个性化在线学习服务模型
	摘  要
	关键词
	Personalized Online Learning Service Model for Students of Primary and Secondary Schools Based on Knowledge Map
	Abstract
	Keywords
	1. 引言
	2. 知识地图及其构建方法
	3. 基于知识地图的中小学个性化在线学习服务模型
	3.1. 学习者学习状态分析
	3.2. 学习资源属性分析
	3.3. 适应度计算及个性化推荐

	4. 初中数学学科知识地图构建及其个性化在线学习平台设计
	5. 结束语
	基金项目
	参考文献

