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Concrete-Abstractions in Deciphering a Robot's Behavior
among Preschool Children

Sharona T. Levy David Mioduser
University of Haifa Tel-Aviv University
Abstract

This study explores young children’s evolving understanding of an adapting
robot’s behaviors, as they construct such behaviors with rules. It was
conducted individually with six children along five sessions that included
explanation and construction tasks of increasing difficulty. A robotic control
interface was developed. To capture the children’s changing conceptions of
the robot's behavior, we employed a framework that highlights increasing
generality in moving from episodes to scripts to rules. The number of rules
the children could reason with was explored, as well as the impact of an
adult's support on this reasoning. The results are discussed in terms of phases
in deciphering emergent behaviors, concrete-abstractions that support this
process of learning, and with regard to educational implications of
incorporating robotic learning environments in early childhood classes.

Keywords: Adaptation, Cybernetics, Preschool education, Programming,
Robotic systems.
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Construction
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crossing a leng
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scaredy-cat

freedom bee
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rules rules
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Coding scheme for children’s responses.

Variable Category Definition Examples
Interviewer  Spontaneous The interviewer has asked a general “What is happening here?”
support question or requested an elaboration “Can you tell me some more
about...?”
“What do you mean...?”
Supported The interviewer has asked specific “What is the robot doing on the
questions that focus on previously rug?”
unmentioned environmental conditions  “Does it always turn?”
or robot action
Construct Episode Description of an event with no “It’s going backwards, forwards,
repetition or pattern turning...”
Script Description of a temporal sequence of “That it turns, you put a hat on him,
events, which includes repetition so where you... here — he’s turning
to here. You put a hat on him, so
he...”
Rule Description in terms of a-temporal “When someone puts a hat on it, it

condition-action units

turns.” [ technological ]
"It wants to be only on black
squares.” [ psychological ]

P2 NN .OTPIN I 20% YTPP (IW ININD HVITIVD) DXIAMIN NY) DIPIN NYIYY
.DXINRN DV YT-9Y 1P TAN NPVLITIVDN PT-9Y YTTIP DN INY 0.9 NNMN DV
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Tasks 1/, rule Complete rule 2 independent 2 interrelated
rules rules
Intervention | spont®. | supp. spont. supp. spont. supp. spont. supp.
S1 e r r r 8,I I e r.e.r
S2 T r, s 8 r,s,r 5 r 5 §,1,8,1
S3 I r r* I,e.r ] T r T
S4 r* r s r 8 T 8 T
85 I r 8,I r - I 5 I
S6 /d / ! / r,e Iy 5,e r.e.r

4 Codes refer to different utterances only when they are different in construct. E.g. when more than
one rule is provided in a single utierance, only one “r” is used.

 spont. = spontancous description; supp. = description supported by decomposing the task.

“r=rule / s= script / e= episode / r*= incomplete rule

¢ The missing data results from technical difficulty in the interview's recording.

100%
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——r N § 80% \
\) — =rules £ — =rules
b :
—{—scripts © —{—scripts
—A = episodes .E —A = episodes
£
°
a
2
a
- - - =
Lo A\
1/2 rule 1 rule 2 independent 2 interrelated 1/2 rule 1 rule 2 independent 2 interrelated
rules rules rules rules
task task
0'>NN1 DNIN'D L5 N D"INVIIDO DMIN'N . 4 I'R

292 ,0°79°0 YO L(MNRNN XD - MODPT TONN TITY) NN DY NDHN DY YD MINID 1)
D995 MYNNNI VIDIN NNVMNN NN N MNVPWNN
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TANA NI MTIVIAND DIPD 3D RN ,0N NN . DINN DINNON MND P2 NI MTIVIND
NPY NIP IUNRD INL(D2DYD WIDY) TWTN NNNINND MIXIN TIUNRD ,JPNI DT : DIIANND NWUN

(DMYa VDY) 15N DY NNTIP NYYIN DY NPNOY NXANY

D'772) ?0My1' DN D'77>-T0N NIXN IT'X ,0'7701 D'WYNNYA D'T7'0 WWKD :2 IPN0 NINY
A7IUn IX D'A7Y ,D"77N

(6 91N ,3 NHY2V) VIN NNMNN DY 20N OXDDI Y9N VYWD DIXTHPN DY DIPMDID 1IPM)
VIDIN NNMIND IR NN DXTIN DI (995 Y¥N) TAR NIWI-ORIN THY DY ,NNYNIN NPIWNI
TR NZWS-ININ TN D) 122) NN DYHHI WY 7PN IWRD ,TYNND M2 NMNPWNI . a3 172
0.5-1.5 y2 y)n w1912 595-7772 ,0MI5711H2 VY OXTN NINON NN DY INIHN DY 00N
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2 independent 2 interrelated

Tasks /3 rule Complete rule
rules rules

Intervention | spont® | supp. spont. supp. spont. supp. spont. supp.

S1 1/ 1 1 1 1 2 0 11
S2 1/ 15 0 1/ 0 1 0 2
53 "flz .'.I"Iz ;.flz 1 0 1 :fz 1 2
54 1/ 1/ 0 1 0 1 0 2
S5 1/ 1 1/ 1 0 2 0 11
56 Mo / / / 1/ 11/ 0 2

% gpont. = spontancous description; supp. = description supported by decomposing the task

® The missing data results from technical difficulty in recording the interview.

2 > task composition
c A
° L. supported
%; — description
[} 1.5 /k
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E /
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1/2 rule 1 rule 2 independent rules 2 interrelated rules

tasks
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