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Cognitive differences among dogs with different sociability

SONG Mengyu, GUO Yijun, ZHAO Xuerong, BAI Jing, ZHOU Zijuan, WANG Jingyu "
(Laboratory Animal Center, Dalian Medical University, Dalian 116044, China)

[ Abstract]  Objective Explore differences in the cognitive abilities of socially different Labradors. Methods
The dog mentality assessment ( DMA) test created by the Swedish Working Dog Association was modified to employ 12
behavioral variables from five subtests of the DMA test, social contact, play I, distance-play, ghosts and play 1T, to
assess sociability of the dogs. In accordance with the scoring criteria, 49 labradors provided by the China Guide Dog
Training Centre in Dalian were scored on the social behavioral variables and classified into high (n=15) and low (n=34)

sociability groups by cluster analysis. A new system to test canine cognitive ability was developed using the dog cognitive
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development battery, which tests various domains of cognitive ability such as social cue use, unsolvable task, inhibitory
control, cognitive flexibility, working memory, and multistep problem solving task. The dogs’ behavioral performance and
duration of the test were also recorded. Statistical analysis was performed to determine assess differences in the cognitive
abilities of socially diverse dogs. Results Dogs in the high and low social subgroups differed significantly in behavioral
variables of the unsolvable task, inhibitory control test, and multistep problem solving task. In the unsolvable task, dogs in
the high social group looked at people for significantly longer than dogs in the low social grouping (P=0.008) and looked
at people with significantly less latency time than dogs in the low social group ( P=0.0001). In the inhibitory control, dogs
in the high social group chose significantly more correctly than dogs in the low social group (P =0.034) and chose for
significantly less time than dogs in the low social group (P=0.039). In the multistep problem solving task, for dogs in the
high social group. successfully completed number of stakes was significantly higher than for dogs in the low social group ( P
=0.044). The percentage of operation pale time was significantly lower than for dogs in the low social group (P=0.05).
The average latency time to solve the bone task was significantly higher than for dogs in the low social group (P=0.037).
Moreover, the percentage of operation bone time was significantly lower than for dogs in the low social group (P=0.038).
In tests involving a manipulable apparatus, dogs in the high social group spent more time looking at people than dogs in the
low social group and less time manipulating the apparatus than dogs in the low subgroup, but no statistically significant
differences were observed (P>0.05). Conclusions Highly sociable labradors have a greater cognitive ability, they are
more able to suppress impulses during tests, more able to complete the multistep problem solving task, and more inclined to
change strategies to seek new cues from people rather than obsessing over manipulating the apparatus when they are unable
to solve a problem.

[ Keywords] labrador retriever; cognitive; sociability; inhibitory control; multistep problem solving task
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Table 1 Subtests and variables of canine sociability

T 177 i
Subtests Behavior variables
i) fi S 1z
HELAER social contact) , K T RATHIE ARy Croclngs
" aEE:
BLRL, Cooperation
Dog’ s reaction to a stranger is tested and described. %EH;U)Z@
Handing
1 B WERK, ( distance-play ) , 1320 T R X 322 B 5 2% WRITH
IR A RE A AR SO, B i IR K 4T Exploration

R, A

Dog’ s reaction to a play-inviting and oddly behaving Tug-of-war
unfamiliar person at a distance away from handler is TiE K 8 i
tested and described. Play invitation
pis
Wtk T (play T), WX T R 504 ABEM  Interest in play
et IR
Dog’ s interest to play with a stranger is tested and Grabbing
described. kLRl
Tug-of-war
P LI (ghosts ) , TN T R 1 12 42230 & 1) P
AR SR SYAEAL
Dog’ s reaction to two slowly approaching persons Greeting

covered in white sheets ( ghosts) is tested and with ghosts

described.

WA I (play I1) , P01 R A5 B A PRI BUEE fY EonS
Pk, Interest in play
Dog’ s interest to play again with a stranger is tested Eij0:i

and described. Grabbing
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Note. A, Cup near the dog. B, One cup goes three times in a row. C, Test position of cup.

Figure 1 Warm-up trials diagram
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Figure 3 Arm pointing diagram
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Figure 6 Cognitive flexibility diagram
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Figure 8 Multistep problem-solving task
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Table 2 Results of social differences tests for dogs of different sexes

1o PN

HEYE (n=26)

Wit (n=23)

Behavior variables All puppy Male Female F P

#E 25k Sociability 43.520.75 43.7+0.92 43.39+1.24 0.03 0. 86
[l KW, Greetings 4.14%0. 11 4.12+0. 13 4.17+0. 20 0.07 0. 80
& VEME Cooperation 3.98+0. 11 4.15+0. 14 3.780.15 3.13 0.08
fii #5052 )% Handing 3.920. 09 3.920. 09 3.910. 15 0. 003 0.96

BT [ Interest in play 3.59+0. 12 3.350. 15 3.87£0.17 5.52 0.023*
72% T ML Grabbing in play I 4.0820. 10 4.00=0. 12 4.17%0.17 0.69 0. 41
A B AR 4530 Tug-of-war in distance-play 3.27+0. 17 3.38+0.19 3.13+0.29 0.56 0.46
FREATN Exploration 4.20+0. 15 4.31+0. 18 4.09+0. 24 0. 54 0.46
gk T 357 Tug-of-war in play [ 3.06+0. 17 3.04£0.23 3.09+0. 27 0.02 0. 89
JiFtk#34 Play invitation 1.76+0. 17 1.73+0.22 1.7820.27 0.02 0.88
5 9 i Greeting with ghosts 3.71£0.20 3.96+0. 24 3.43+0.33 1.76 0.19
BT 1 Interest in play II 3.610. 10 3.540. 14 3.700. 15 0. 61 0. 44
g% TAMEL Grabbing in play 1I 4.20+0. 10 4.15+0. 14 4.26+0. 14 0.28 0. 60

HRRMERIRA L, * P<0.05,

Note. Compared between different sexes of dogs, * P<0. 05.
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KBRS R E TR AR R (P=0.038), o fAFERE S B RIRAE G R IR T AL &4k
At A b ) R A R AR AN AR ARAR E R B i T A 2 PR AR A R A
[l 2R A IE A R AT 98 MR AGR INE ARGH B E 25 (P>0.05)

®3 AFFSER R IHLR
Table 3  Grouping results of dogs with different sociability

Gai| 15343 \ A#
Group Score Age
2R
All AR 49. 67+0. 63 15 15.33+0. 41
puppy
AR T Rt P2
HatiRise i 49.4320.95 7 15.4320.75
High sociability Male
Fﬂfﬁfﬁi 49. 88+0.90 8 15.25+0. 45
emale
AR
g EPN 40. 82+0. 62 34 16.32+0.26
puppy
PR MR
= 1 . ﬁ 41.52+0.76 19 16. 16+0. 37
Low sociability Male
EbE R
ﬂ;m jlt 39.93+1.02 15 16. 53+0. 36
emale
To:fR AT % FUEEGEIPIER
Unsolvable task Inhibitory control
s ok B *
3+ r 1 o 259 1 10— — 5 —
- Q’é - - == —~ 2 44
2 25 2 2 081 z2é T
= = g o M o
L2 24 X5 54 S5 0.6 =% 37
g 3o i r4
[ L 28 10 =3 kg 2
) 2 S e 044 -
28 ' 2% =2 s
=2 - 5 2 B
52 =5 b z
0 S 0.0~ Y T
F& 5 S5 o § o PR IS
RS RN B D @ RS AZYI 4 O Q & O
O SN %QiOQQ \/i %OQ@QQ N %oc‘:o\»Q P S (\?ge“:oé! \;;%0 @"Q N Ry @°Q
4 > & & : 5 5
«2*\300 g \)5‘ @ @% % S Y Q\ég )] \/§ ] RS S
. IR DTS CBERED
S5 PRARAE S5 R AE) Wil .
Midltistep probilem: solving task(pale) Multistep problem-solving task(bone plate)
C D
2.0 - 1.0 o * o 60 l*_l . l_*l
— 3 & — g <
S o = >~ o 084 =
3 154 5§ 084 — —~ 2 IE
= ol ) 3 40 o 064
:{HS 1.0 - ll{‘é 0.6 ;_;Q = ME
a g £z =5 25 04
8 % -2 044 = e = .S
3 ] B 5 204 ~ &
@ 0.5+ '\3207— xR = zgo.z_
el R % =9
-y ) oy
" hor ;E . S ) " S S
) S SRS SRR PR > A S
S B S S A S TS S
PO PP o T HEFRIK ISR BIRIRVWSIS
SIS AN (o%eo\»Q\«%eooQ oS oL NSNS
¢ &¢ S & e &9 SRR
& N3 RN NS N oy %

TE: A TCEMRRATSS s B W42 40015 C 220 BRAR P AT 55 (R M) 5 D 2 BRI IRAE S5 (B 3k 2) o ARF SR, " P<
0.05, ™ P<0.01, ™ P<0.001,

B9 A PEAN R BRI 22 S PR A S 25
Note. A, Unsolvable task. B, Inhibitory control. C, Multistep problem-solving task ( pale). D, Multistep problem-solving task ( bone
plate) . Compared between different sociability of dogs, * P<0. 05, ™ P<0. 01, * P<0. 001.

Figure 9 Results of cognitive test differences tests for dogs of different sociability



48 ] LA R 2Rk 2024 4F 1 A4 34 555 10 Chin J Comp Med, January 2024, Vol. 34, No. 1

R4 TR BRI AL 2 SR I 4 R

Table 4 Results of cognitive test behavior variables differences tests for dogs of different sexes

Tt 17 h7E 0 EXFN HEPER (n=26) HEPER (n=23) e »
Subtests Behavior variables All puppy Male Female
X
R L (%) 0.78+0.02 0. 81+0.03 0.76+0. 04 1.13 0.29
RIMCERE Correct
Communicative marker e B S
R Jk( ) 5.04+0. 38 5.13+0.53 4.95+0.55 0. 06 0.81
Average choice
) X LB (%) 0.77+0. 14 0.74+0. 18 0. 80+0. 02 4.03 0. 05
T g A Corteet
Arm pointin, VBB (¢
P # il JEJJK.( >) 4.10+0. 29 4.01+0.41 4.20+0. 42 0.11 0.74
Average choice
P AR ( o
ERNFHIK () 1. 66+0. 20 1. 64+0. 31 1. 68+0. 26 0.01 0.93
Average look
PN TEAL AR B (
AL MRAL S RN TFHIRRITR () 18.99+0. 87 19.77+1.28 18. 11£1. 16 0.91 0.35
Unsolvable task Average look latency
SAEAL A B K (s
BT Tk( ) 6.49+0. 47 6.36+0. 69 6. 65+0. 64 0.10 0.76
Average operation
R YK
N ?M.&(") 6.77+0. 16 7.08+0.23 6.43:0. 19 4.64  0.04"
Familiarization trials
STagvAILR S T 2%
Iﬁ:.ﬂl\z‘“‘hﬁ 20 s (%) 0.72+0. 03 0. 74+0. 42 0. 68+0. 04 1.04 0.31
Working memory 20 s correct
40 s IEWH#
0 s IEBF(%) 0.61+0.03 0. 65+0. 04 0.57+0. 05 1.75 0.20
40 s correct
- L% ) 0. 89+0. 02 0. 87+0.03 0.91+0.02 1.39 0.24
R ESTRITEEN Correct
Inhibitory control PRI (s
N BHEFI (o) 3.26+0.29 3.7110. 51 2.77:0.23 260 0.11
Average choice
RES
1E }jﬂﬁ(%) 0. 88+0. 03 0. 87+0. 04 0. 89+0. 04 0.16 0. 69
Correct
Uk 1F Hf R
. ULI_F%}; (%) 0.54+0.03 0.54+0. 05 0.55+0. 05 0.02 0.89
TR TE Ik First side correct
Cognitive flexibility ST [A] 5 386 1 i %
# l_Ell_ﬁ-ﬂ:Bﬁ]?"_(%) 0.34+0.03 0.33+0.05 0.35+0. 04 0.08 0.78
Reversal side correct
ARSI (
ERY /jHTk.(S) 6.97+0. 44 6.72+0.52 7.25+0.74 0.34 0.56
Average choice
H 7R 22
RBTEH 1.39+0. 07 1.27+0.09 1.52+0. 11 3.37 0.07
Success or not
‘ SEIRITH (5)
L BRI AT 55 (ARHE) Lateney 1o solve 94.96+3.92 89.96+5. 85 100. 61+4. 96 1.87 0.18
Multistep problem-solving LR 5 (o
task ( pale) week . (%) 0. 010. 00 0. 010. 00 0. 010. 00 0.14 0.71
Look time
T%VE@(%‘%ETJKH?HC(%) 0.71+0.03 0.70+0. 05 0.71+0. 04 0. 05 0.83
Operation time
fch}c{?%ﬁ(i(n) 2.47+0. 13 2.46+0. 18 2.48+0. 19 0.00 0.95
Successful trials
, s SEMCT I (5)
LA BT S (B LA Average latency 1o solve 37.41+3.19 34.49+4. 34 40.71£4.70 0.95 0. 34
Multistep problem-solving SRR 5 (%
task (bone plate) ek Fr (%) 0. 010. 00 0.010. 00 0. 01:0. 00 0.01 0.94
Look time
SN LR K
BRAR LRI IC T E (%) 0.75+0.03 0.76+0. 05 0.73+0. 04 0.34 0.57

Operation time

HEAFPERIRALL, ©P<0.05,
Note. Compared between different sexes of dogs, * P<0. 05.
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Table 5 Results of cognitive test behavior variables differences tests for dogs of different sociability

RS ALSMEAFR R IR K254 B A 22 AR S0 45 R

S PN = FaRAS =i | PR Y 0
Tk (PR O :T;)’\ il :{3 4})’\ v b
Subtests Behavior variables High sociability Low sociability
. Eﬁﬁ$( %) 0.77+0. 04 0.79+0. 03 0.25 0. 62
LRI Correct
Communicative marker Ve B B (
' HARF IR (5) 4.84£0.71 5. 13£0. 45 0.12 0.73
Average choice
IE%#( %) 0.76+0. 24 0.77+0. 18 0. 06 0. 80
FHAFE M Correct
Arm pointin VE B B (
pormng HARF IR (5) 4.210. 63 4.05x0.32 0.07 0.80
Average choice
Nasw il \/i—‘ lip <.
HERAFHIR () 2.46+0. 38 1.3+0.22 7. 66 0.008 ™
Average look
3 SERR A AR K ( <
HIERAES AR () 14.23+1.28 21.10+0. 92 17.92 0. 0001 ™
Unsolvable task Average look latency
o  PESE A R
BAFILER T Tk( ) 5.56+0.47 6.91+0. 63 1.82 0.18
Average operation
BRE
Mﬁ( ”). 6.53+0.24 6.90=0. 20 1.06 0.30
Familiarization trials
e 425 (G
Iﬁfla e 20 s TEHF(%) 0. 69+0. 06 0.72+0. 03 0.28 0. 60
Working memory 20 s correct
40 s IEBHH (%) 0. 57+0. 05 0. 6420. 04 1. 10 0. 30
40 s correct
(0
. B (%) 0.94+0.02 0. 86+0. 02 4.75 0.034"
R R Correct
Inhibitory control LR (s
Y AR 1‘JK( s) 2.40+0. 32 3.70+0. 38 4.52 0.039"
Average choice
(9
LB (%) 0. 84+0. 04 0.89+0.03 0.72 0. 40
Correct
ﬁjiﬂzﬁﬁﬁ%ﬁ( %) 0. 50+0. 06 0.56+0. 04 0.59 0.45
IR TE I First side correct
Cognitive flexibilit iF [Pk £E IE B R
grie e AR (%) 0.34:0. 06 0.34:0. 04 0.004 0.95
Reversal side correct
PR (s
HHT I () 7.17+0. 86 6.90+0. 52 0.09 0.77
Average choice
L% 22
BT 1.600. 13 1.30+0. 08 4.29 0.044"
Success or not
. . FERLI ()
LB PAT 5 (D) Lateney 1o salve 102. 66.70 91.59+4. 68 1.70 0.20
Multistep problem-solving L 5 (7
task ( pale) FERLAI . (%) 0.01+0.01 0. 00£0. 00 1.29 0.26
Look time
oy N EE‘ <. | .
FRfRLE Tkﬁ“ﬁ( %) 0.61+0.07 0.75+0. 04 4.05 0.05°
Operation time
e P =N
FEBES BB (n) 2.270.27 2.56+0. 14 112 0.30
Successful trials
S 56O AT (s .
ZALYRRIAL FERCFHIIT (o) 47.35+7.61 33.02+2. 93 4.61 0.037°
(B3 Average latency to solve
Multistep problem-solvin YLK
bP . ERA Tkﬁtt(%) 0.01+0.01 0. 00+0. 00 0.21 0.65
task ( bone plate) Look time
(Y R (0 .
BRAEBURRIN I L (%) 0.65+0.07 0.79+0. 03 4.58 0.038"

Operation time

AR SR, * P<0.05, ** P<0.01, *** P<0.001,

Note. Compared between different sociability of dogs, * P<0.05, ™ P<0.01, ™ P<0.001.
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