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The Exploration of an Animal Behavioral Model

forthe T Integrated Learning L Concept
Yin Bin, Wu Xiaorui, Lian Rong
(School of Psychology, Fujian Normal University, Fuzhou 350108, China)
Abstract :
[Objective]  The current learning concept in China is dominated by I gradual

learning L , that is, learners acquire knowledge gradually from a lower level to

a higher level with the help of teachers. Based on the theory of adaptive learning

and meta learning se If, we put forward the concept of "integrated learning",

that is, " under the role of meta learning self, learners actively integrate

learning materials to achieve rapid and in - depth understanding of knowledge ".
[Methods] We designed an animal behavioral mo del to explore the effects of
integrated learning compared with progressive learning. A total of 40 SD rats

were selected as subjects, and a 2 (Learning mode: Integrated Learning - L,
Progressive Learning - PL)by 2 (Sex: Male, Female) factorial design wa semployed,
and a 14-unitintegrative T - maze was constructed for the study. Five task stages
were designed to test the phenomenon and mechanisms of integrated learning: the
learning stage, the one  -week later retest stage, the Gestalt transfer learning

stage, the generalization/analysis test stage and the segment fixation test stage.

[Results] 1. During the learning stage, the number of learning errors in each
trial in the IL group decreased exponentially as training went on, while that in

the PL group was w avy; the same indicator in males was significantly less in

total than that in females; and the number of days to learning success in the

IL - male group was significantly less than that in the PL -male group, while the
difference was not significant between | L- and PL- female groups. 2. During both
Gestalt transfer learning and generalization/analysis test stages, the IL group

performed better than the PL group as a whole; during the segment fixation test

stage, all groups appeared fixed more on the first segm ent of the original
correct path. 3 . In searching for the mechanisms of the IL groups L better
performance, a dynamic heat - map path analysis was employed, and it was shown
that the IL group (especially males) appeared to repeatedly consolidate the first

key segment of the correct path before quickly apprehending the rest of the

correct path, which had element similarities with the first one; whereas the
males in the PL group were more likely to return to explore the earlier segment
than the females when a ne w segment of the maze was allowed to enter. 4. The IL

group as a whole either ate less of the chocolate reward at the finish of the
correct path or they moved the pellet to somewhere else to eat, and this pattern
was much more obvious in females .

[Limitat ions] As an exploratory animal behavioral model for the concept of
integrated learning, it is still a long way to go before its application in
educational practices.



[Conclusions] 1. Integrated learning is more efficient than progressive learning,

with the characteristics of acquiring more -layered knowledge which can easily
assist long -term migration learning. 2. During the formation process of a

I cognitive map L , information stored in memory has the characteristics of
entirety, chunking and categorization; 3. In maze learning task, performance in
males is more regular than that in females; 4. Some individuals may appear
anxious or maladjusted during integrated learning.

Keywords Integrated learning concept; Animal behavioral model; Maze test
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3 - 4.123 1 4.123 F(I' 35)=1.526 0.225 0.042
A S 6.883 4 1.721 F(4 140)=0.843 0.500 0.024
E *p<0.05.
W A o 2" No
SS DF MS F (DFn, DFd) p P
Ne 970 2 485 F(2,70)=40.832" 0.000 0.538
3 0.20 1 020 F(1,35=1.176 0.286 0.033
7 007 1 0.07 F(1,35=0423 0.520 0.012
3 [ 0.01 1 0.01 F (1,35 =0047 0.830 0.001
Ne T 3 055 2 028 F(2,70)=2.317 0.106 0.062
Neo [ 029 2 0.15 F (2,700 =1.224 0.300 0.034
T 3 I 036 2 0.18 F(2,70)=1.497 0.231 0.041

E ** p<0.001.



8l1L Ne H, No
SS DF MS F (DFn, DFd) p d?
Ne 2987.87 2 149394 F (2 36)=38.011" 0.0 0.679
# 3208 1 3208 F(I 18 =22514" 0.0 0.556
Ne x # 492. 2 246. F(Z 36)6.264 0.005 0.258
E *<0.01, ** p<0.00L
91IL Ne H, No
SS DF MS F (DFn, DFd) p d?
No 111308.1( 2 55654.05 F (2 36)=39.101" 0.0 0.685
# 6700 1 6700 F{I 18 =22.104" 0.0 0.551
Ne x # 2591 2 1295 F(Z 36 =9.102 0.001 0.336
E ** p<0.011 *** p<0.001
10 AL H Ne
SS DF MS F (DFn, DFd) p o?
Ne 2.985 1 2.085 F(I 18)=0.704 0.412 0.038
3 F(8 54)=7.072"
191.845 3 63.948 0.000 0.282
# 0.000 1 0.000 F(I 18)=0.000 0.995 0.000
Ne b# 22.678 1 22.678 F(I 18)=5.349 0.033 0.229
3 b# 59.148 3 19.716 F(3 54)=2.180 0.101 0.108
Ne I3 23.388 3 7.796 F(3 54)=2.004 0.124 0.100
Ne I3 2 36.496 3 12.165 F(3 54)=3.127 0.033 0.148
E *p<0.05, ** p<0.001.
11 AL H Ne
SS DF MS F (DFn, DFd) p d?
Ne 137.604 1 137.604 F(I 18)=0.131 0.722 0.007
3 34073.621 3 11357.874 F(3 54)=8.003" 0.000 0.308
# 549.600 1 549.600 F(I 18)=0.303 0.589 0.017
Ne P# 4361.623 1 4361.623 F(I 18)=4.142 0.057 0.187
3 P# 3598.010 3 1199.337 F(3 54)=0.845 0.475 0.045
Ne I3 P# 2471.066 3 823.689 F(3 54)=0.920 0.437 0.049

E ** p<0.001.



12 PL ATa "3 Ne
SS DF MS F (DFn, DFd) p VG
Ne 29.193 2 14.596 F(Z 36)=15.864" 0.000 0.468
3 48.076 4 12.019 F(4 72)=5.533 0.001 0.235
# 0.689 1 0.689 F(I 18)=0.425 0.523 0.023
Loz 4.737 2 2.368 F(Z 36)=2.574 0.090 0.125
Loz 5.529 4 1.382 F(4 72)=0.636 0.638 0.034
L3 15.853 8 1.982 F(8 144=2.327 0.022 0.114
3 Lo 2.098 8 0.262 F(8 144=0.308 0.962 0.017
E *p<0.05, ** p<0.01, ** p<0.001.
13PL 4% Ne
SS DF MS F (DFn, DFd) p o
Ne 2253.807 2 1126.904 F(Z 36)=30.870" 0.000 0.632
3 3101.666 4 775.417 F(4 72=12.857" 0.000 0.417
E: 28.917 1 28.917 F(I 18)=0.460 0.506 0.025
Loz 176.734 2 88.367 F(Z 36)=2.421 0.103 0.119
- 98.897 4 24.724 F(4 72=0.410 0.801 0.022
L3 2023.602 8 252.950 F(8 144=10.843" 0.000 0.376
3 Log 214127 8 26.766 F(8 144=1.147 0.335 0.060
E *** p<0.001.
147 ¢ 3 3 H Ne
SS DF MS F (DFn, DFd) p d?
3 2793.6¢ 1 279368 F(1,36) =283 0.18 0.0
, # 4441 1 44.41 F (1,36) = 0.02 0834 0.00L
3 I # 1387.2( 1 138720 F@3)=13D 0246 o370
3 7.31 1 7.31 F(1,36)=0.6D 0.429 0.017
# 2560 1 25.60 F (1,36) = 2.239 0.143  0.069
3 I # 2810 1 28.10 F(1,36) =249 0126 0.064
3 8.01 1 801 F(1,3)=1526" 0.00 0.319
2 0.78 1 0.78 F(L,¥® =155 022 008
3 ¢ 147 1 1.47 F(1,34)=298  0p97 0.079
3 0.83 1 0.83 F(1,3)=5.00" 003 012
. 2 0.41 1 0.41 F(13)=285 0124 0.065
Wz
3 I £ 068 1 0.68 F(1.3)=4107 0090 01@
E A A e N 2-12 I e 1 n-e 154 |
A er’l m € 1-12 . o }
W, A "QF } i i) o 788 * p<0.05, *** p<0.001.



¢N\82000°500c0c-AlXeulyd



