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A Humanoid Robot (NAO)  
as a Child Management Tool  
in a Kindergarten Classroom

ABSTR ACT

Whether it is Bee-Boot or $ymio, education professionals need to be pedagogically creative 
in order to reinvent their learning strategies to best fit their context. Several studies have 
shown that these robots are potential educational tools, especially for students with learn-
ing difficulties. Among these robots, there are humanoid robots that can induce a different 
learning experience, moving from an object to be manipulated to the emergence of social 
situations and interactions with psycho-affective valence.
As part of our reflections on the integration of digital technology in schools, we have chosen 
to introduce the humanoid robot Nao in several kindergarten classes in order to propose an 
unusual pedagogical use of the robot.

Keywords: humanoid robot, preschool class, classroom management

1. Introduction

1.1. !e humanoid robot NAO

TKLV�URERW�LV�D�VRFLDO�URERW�ZLWK�WKH�FKDUDFWHULVWLFV�RI�D�KXPDQ�ƢJXUH��,W�LV�
DUWLƢFLDOO\�LQWHOOLJHQW��FDSDEOH�RI�LQWHUDFWLRQ�DQG�HTXLSSHG�ZLWK�D�FHUWDLQ�

SK\VLFDOLW\��,W�LV�HTXLSSHG�ZLWK�YLVXDO�VHQVRUV��VSHDNHUV�DQG�PLFURSKRQHV�WKDW�
DOORZ�LW�WR�SURGXFH�DQG�KHDU�VRXQGV�ZKLOH�LQ�PRWLRQ��

,QLWLDOO\�FUHDWHG�WR�EH�D�KRPH�DVVLVWDQW��LW�ZDV�VRRQ�XVHG�LQ�VFKRROV�IRU�LWV�
SRVLWLYH�LPSDFW�RQ�WKH�EHKDYLRXU�RI�SXSLOV��3ULPDULO\�XVHG�ZLWK�FKLOGUHQ�RQ�
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WKH�DXWLVP�VSHFWUXP�IRU�LWV�DELOLW\�WR�IRVWHU�LQWHUDFWLRQ�DQG�GHYHORS�VRFLDO�DQG�
FRPPXQLFDWLRQ�VNLOOV��LW�LV�EHJLQQLQJ�WR�ƢQG�D�SODFH�LQ�FRPSXOVRU\�HGXFDWLRQ�
classrooms( 

$OWKRXJK�LW�FDQ�EH�XVHG�DV�D�OHDUQLQJ�WRRO�IRU�SURJUDPPLQJ��ZH�KDYH�H[SHU-
LPHQWHG�ZLWK�LW�PRUH�DV�D�FODVVURRP�PDQDJHPHQW�WRRO�

2. Methodology

2.1. NAO teacher support tool

2.1.1. Why this public? 
In kindergarten, classroom management is not easy insofar as getting learn-
HUV�WR�ZRUN�LQGHSHQGHQWO\�UHPDLQV�GLIƢFXOW��7KH�WHDFKHU�PXVW�WKHUHIRUH�VHW�
XS�D�VSHFLƢF�RUJDQLVDWLRQ�VXFK�DV�JURXS�ZRUN�LQ�RUGHU�WR�IDFLOLWDWH�KLV�RU�KHU�
pedagogical intervention and to develop the autonomy of his or her pupils( 
'XULQJ�JURXS�ZRUN��WKH�WHDFKHU�WDNHV�FKDUJH�RI�RQH�ZRUNVKRS�ZKLOH�WKH�RWKHUV�
DUH�VHOI�PDQDJHG��+RZHYHU��WKH�SXSLO�UHPDLQV�YHU\�GHSHQGHQW��7KH�WHDFKHU�
FDQ�EH�FDOOHG�XSRQ�IRU�PDQ\�WDVNV�WKDW�FKLOGUHQ�RI�WKLV�DJH�DUH�QRW�FDSDEOH�RI�
FDUU\LQJ�RXW�RQ�WKHLU�RZQ��UHDGLQJ�WKH�LQVWUXFWLRQV��RUJDQLVLQJ�DQG�VXSHUYLVLQJ�
WKH�GLVWULEXWLRQ�RI�WKH�WDVN�WR�EH�FDUULHG�RXW��HQFRXUDJLQJ��SURYLGLQJ�IHHGEDFN��
HWF��7R�FRSH�ZLWK�WKHVH�GHPDQGV�LQ�D�SUHVFKRRO�FODVVURRP��ZH�K\SRWKHVLVH�WKDW�
WKH�KXPDQRLG�URERW�1DR�FRXOG�SURYLGH�VXSSRUW�GXULQJ�OHDUQLQJ�

2.1.2. Context of the integration of the Nao robot
7KH�LQWHJUDWLRQ�RI�WKH�URERW�WRRN�SODFH�LQ�WKUHH�NLQGHUJDUWHQ�FODVVHV�LQ�

)UHQFK�VSHDNLQJ�%HOJLXP��)RXUW\�VL[�SXSLOV�IURP���WR���\HDUV�ROG�FDUULHG�RXW�
the different activities planned in our pedagogical scenario(

7KH�REMHFWLYH�RI�WKH�SURSRVHG�DFWLYLWLHV�LV�WR�DSSURDFK�WKH�FRPSUHKHQVLRQ�
of inferential information through the reading aloud of stories from children’s 
OLWHUDWXUH�HQULFKHG�E\�TXHVWLRQLQJ�DERXW�WKHP��7KLV�ZRUN�LV�FDUULHG�RXW�LQ�
ZRUNVKRSV��,Q�WKLV�FRQWH[W��1DR�LV�ŧUHVSRQVLEOHŨ�IRU�WKH�ŧ/HWŤV�XQGHUVWDQG�WKH�
VWRULHVŨ�ZRUNVKRS��

2.1.3. Workshop process and help from Nao
7KH�VWXGHQWV�DUH�JURXSHG�LQ�WKUHHV�RU�IRXUV�DQG�IROORZ�HDFK�RWKHU�LQ�WKH�GLIIHUHQW�
ZRUNVKRSV�SODQQHG�E\�WKH�WHDFKHU��7KH�JURXSV�DUH�PDGH�XS�RI�OHDUQHUV�ZLWK�
D�KHWHURJHQHRXV�OHYHO�RI�PDVWHU\�RI�WKH�VNLOO��L�H���WKH\�DUH�PDGH�XS�RI�D�ZHDNHU�
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VWXGHQW��DQ�DYHUDJH�VWXGHQW�DQG�D�VWXGHQW�ZLWK�D�IDFLOLW\�IRU�XQGHUVWDQGLQJ�WKH�
WH[W��,Q�WKH�HQG��HOHYHQ�JURXSV�ZHUH�IRUPHG�

:KHQ�WKH\�DUULYHG�DW�WKH�ŧ/HWŤV�XQGHUVWDQG�WKH�VWRULHVŨ�ZRUNVKRS��VHYHUDO�
1DRPDUNV��H[DPSOHV�FDQ�EH�VHHQ�EHORZ��ZHUH�DYDLODEOH�IRU�WKH�SXSLOV�WR�FDUU\�
RXW�WKH�SURSRVHG�DFWLYLW\�DQG�WR�LQWHUDFW�ZLWK�WKH�1$2�URERW��)LJXUH���.

Figure 1. Students interacting with the NAO robot.
Source: Kumps, Temperman, De Lièvre (UMONS)

7KHVH�1DRPDUNV�FDQ�KDQGOH�GLIIHUHQW�FDWHJRULHV�RI�LQWHUDFWLRQV��7DEOH����
ZLWK�WKH�KHOS�RI�LPDJHV�WKDW�V\PEROLVH�WKHP�IRU�HDVH�RI�XVH��%HIRUH�ZRUNLQJ�
DXWRQRPRXVO\�ZLWK�1DR��WKH�VWXGHQWV�KDG�ƢUVW�PDQLSXODWHG�WKH�GLIIHUHQW�1DR-
marks so that they could understand their usefulness and functioning(

Table 1. $e different categories of Naomark.

Instructions Nao gives the instructions ŧ<RX�DUH�DVNLQJ�PH�WR�H[SODLQ�ZKDW�
WR�GR��/LVWHQ�FDUHIXOO\�WR�WKH�WH[W�
,�DP�JRLQJ�WR�WHOO�\RX�DQG�DQVZHU�
WKH�TXHVWLRQV�E\�FKRRVLQJ�WKH�
picture that corresponds to your 
DQVZHUŨ�

Reading Nao reads the story 5HDGLQJ�WKH�ERRN�SDJH�E\�SDJH�

2EMHFWLYHV 1DR�JLYHV�WKH�REMHFWLYHV ŧ<RX�DVN�PH�ZKDW�WKH�DFWLYLWLHV�
are for( You are going to learn to 
XQGHUVWDQG�LQ�JURXSV�D�WH[W�WKDW�
\RX�DUH�JRLQJ�WR�OLVWHQ�WR�DQG�WR�ƢQG�
LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�WH[WŨ�

4XHVWLRQV Nao asks the literal and 
inferential comprehension 
questions

ŧ1RZ�WKDW�\RX�KDYH�OLVWHQHG�WR�WKH�
VWRU\��WU\�WR�DQVZHU�WKH�TXHVWLRQV�
I am going to ask you(
+HUH�LV�WKH�ƢUVW�TXHVWLRQ������Ũ

carried out, encouraging, providing feedback, etc. To cope with these demands in a preschool 

classroom, we hypothesise that the humanoid robot Nao could provide support during learning. 

 

2.1.2. Context of the integration of the Nao robot 

The integration of the robot took place in three kindergarten classes in French-speaking 

Belgium. Fourty-six pupils from 3 to 5 years old carried out the different activities planned in 

our pedagogical scenario. 

 The objective of the proposed activities is to approach the comprehension of inferential 

information through the reading aloud of stories from children’s literature enriched by 

questioning about them. This work is carried out in workshops. In this context, Nao is 

“responsible” for the “Let’s understand the stories” workshop.  

 

2.1.3. Workshop process and help from Nao 

The students are grouped in threes or fours and follow each other in the different workshops 

planned by the teacher. The groups are made up of learners with a heterogeneous level of 

mastery of the skill, i.e., they are made up of a weaker student, an average student and a student 

with a facility for understanding the text. In the end, eleven groups were formed. 

 When they arrived at the “Let’s understand the stories” workshop, several Naomarks 

(examples can be seen below) were available for the pupils to carry out the proposed activity 

and to interact with the NAO robot (Figure 1). 

 

 
 

Source:  Kumps, Temperman, De Lièvre (UMONS) 
These Naomarks can handle different categories of interactions (Table 1) with the help 

of images that symbolise them for ease of use. Before working autonomously with Nao, the 

students had first manipulated the different Naomarks so that they could understand their 

usefulness and functioning. 
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Procedures Nao recalls the procedure 
IRU�YDOLGDWLQJ�WKH�DQVZHU

ŧ<RX�DUH�DVNLQJ�PH�WR�H[SODLQ�KRZ�
\RX�VKRXOG�YDOLGDWH�\RXU�DQVZHU��
Take the image that corresponds to 
WKH�DQVZHU�DQG�SXW�LW�LQ�IURQW�RI�P\�
H\HV��,�ZLOO�WHOO�\RX�LI�\RX�KDYH�IRXQG�
WKH�ULJKW�DQVZHU�RU�LI�\RX�KDYH�WR�
continue discussing together to 
choose another one(”

Organisation Nao reminds us of the time 
UHPDLQLQJ�EHIRUH�PRYLQJ�
RQ�WR�DQRWKHU�ZRUNVKRS

ŧ<RX�DVN�PH�KRZ�PXFK�WLPH�\RX�
KDYH�OHIW�WR�ƢQLVK�\RXU�DFWLYLW\��<RX�
have((( minutes left”(

)HHGEDFN 1DR�JLYHV�VSHFLƢF�IHHG-
EDFN�ş�YDOLGDWHV�RU�QRW�WKH�
DQVZHU

ŧ<RX�KDYH�MXVW�VKRZQ�PH�DQ�DQVZHU��
Congratulations, you have found 
WKH�ULJKW�DQVZHU���DQVZHU�WR�WKH�
TXHVWLRQ���<RX�FDQ�PRYH�RQ�WR�WKH�
QH[W�TXHVWLRQ�

8QIRUWXQDWHO\��WKH�DQVZHU�LV�QRW�
correct( I suggest that you discuss 
it among yourselves and choose 
another one( You can also listen to 
the story again(”

Source: Kumps, Temperman, De Lièvre (UMONS)

Instructions Nao gives the instructions “You are asking me to explain what 
to do. Listen carefully to the text I 
am going to tell you and answer the 
questions by choosing the picture 
that corresponds to your answer”. 

Reading Nao reads the story Reading the book page by page. 
Objectives Nao gives the objectives “You ask me what the activities are 

for. You are going to learn to 
understand in groups a text that you 
are going to listen to and to find 
information contained in this text”. 

Questions Nao asks the literal and inferential 
comprehension questions 

“Now that you have listened to the 
story, try to answer the questions I 
am going to ask you. 
 Here is the first question: ....” 

Procedures Nao recalls the procedure for 
validating the answer 

“You are asking me to explain how 
you should validate your answer. 
Take the image that corresponds to 
the answer and put it in front of my 
eyes. I will tell you if you have 
found the right answer or if you 
have to continue discussing 
together to choose another one.” 

Organisation Nao reminds us of the time 
remaining before moving on to 
another workshop 

“You ask me how much time you 
have left to finish your activity. 
You have... minutes left”. 

Feedback Nao gives specific feedback – 
validates or not the answer 

“You have just shown me an 
answer. Congratulations, you have 
found the right answer. (answer to 
the question). You can move on to 
the next question. 
 
Unfortunately, the answer is not 
correct. I suggest that you discuss it 
among yourselves and choose 
another one. You can also listen to 
the story again.” 

Table 1. The different categories of Naomark. 
Source:   Kumps, Temperman, De Lièvre (UMONS) 
 
 

 
 
 

Figure 2. Examples of Naomark “feedback” and “organisation”.
Source: Kumps, Temperman, De Lièvre (UMONS)

7KH�VWXGHQWV�VFDQ�WKH�ƢUVW�1DRPDUN�WR�JHW�WKH�LQVWUXFWLRQV�IRU�WKH�ZRUNVKRS�
�)LJXUH�����7KHQ�WKH\�DVN�1$2�WR�UHDG�WKH�VWRU\�WKH\�KDYH�SODQQHG��7KH�ERRN�
LV�DW�WKHLU�GLVSRVDO�WR�IROORZ�WKH�VWRU\�UHDG�E\�WKH�URERW��
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The pupils have the different Naomarks arranged in pockets in order to 
JLYH�D�VWUXFWXUH�WR�WKH�ZRUNVKRS��$�ŧ%HJLQQLQJ�RI�WKH�DFWLYLW\Ũ�SRFNHW��UHDGLQJ��
REMHFWLYHV��LQVWUXFWLRQV���D�SRFNHW�ZLWK�TXHVWLRQV�DERXW�WKH�VWRU\�KHDUG�DQG�
D�ŧ,�QHG�KHOSŨ�SRFNHW��SURFHGXUHV��RUJDQLVDWLRQ��IHHGEDFN�

(DFK�ZRUNVKRS�RIIHUV�WHQ�GLIIHUHQW�TXHVWLRQV�RI�SURJUHVVLYH�GLIƢFXOW\��ƢYH�
H[SOLFLW�TXHVWLRQV�DQG�ƢYH�LPSOLFLW�TXHVWLRQV��3XSLOV�WRRN�SDUW�LQ�WKUHH�ŧ/HWŤV�
XQGHUVWDQG�WKH�VWRU\Ũ�ZRUNVKRSV��ZLWK�WKUHH�GLIIHUHQW�ERRNV��RYHU�D�SHULRG�
RI�WKUHH�ZHHNV��RQH�ZRUNVKRS�SHU�ZHHN�

Figure 3. Example of an explicit question asked: What does the little monster use to wash the tap?
Source: Workshop “Comprenons l’histoire: Au lit petit monstre” (Ramos, 1996)

3. Results

3.1. How do the pupils use Nao?

'XULQJ�WKHVH�GLIIHUHQW�ZRUNVKRSV��ZH�FRXQWHG�WKH�IUHTXHQF\�RI�XVH�RI�1DR-
PDUN�E\�WKH�SXSLOV��2XU�UHVXOWV�VKRZ�D�VLJQLƢFDQW�EXW�GLVSDUDWH�XVH�DFFRUGLQJ�WR�
WKH�GLIIHUHQW�FDWHJRULHV�RI�LQWHUYHQWLRQ�SURYLGHG�E\�WKH�URERW��7KLV�GHVFULSWLYH�
DQDO\VLV��7DEOH����RI�WKH�FROOHFWHG�GDWD�DOORZV�XV�WR�QRWH�WKDW�VRPH�RI�1DRŤV�LQ-
WHUYHQWLRQV�DUH�PRUH�IUHTXHQW��VXFK�DV�UHDGLQJ�WKH�WH[W�RU�VWDWLQJ�WKH�TXHVWLRQ�
RU�FKHFNLQJ�WKH�DQVZHU��7KHVH�WKUHH�FDWHJRULHV�FRPH�XS�RQ�DYHUDJH�PRUH�WKDQ�
RQFH�SHU�JURXS�DQG�SHU�ZRUNVKRS��7KHQ��WKH�LQVWUXFWLRQV�IRU�FDUU\LQJ�RXW�WKH�
DFWLYLW\�DV�ZHOO�DV�WKH�SURFHGXUH�IRU�DFFHVVLQJ�LW�LV�DVNHG�RQ�DYHUDJH�RQFH�LQ�WKH�

 
 
 
 
 
Figure 2. Examples of Naomark “feedback” and “organisation”. 
Source:  Kumps, Temperman, De Lièvre (UMONS) 
 
 The students scan the first Naomark to get the instructions for the workshop (Figure 2). 

Then they ask NAO to read the story they have planned. The book is at their disposal to follow 

the story read by the robot.  

 The pupils have the different Naomarks arranged in pockets in order to give a structure 

to the workshop. A “Beginning of the activity” pocket (reading, objectives, instructions), a 

pocket with questions about the story heard and a “I need help” pocket: procedures, 

organisation, feedback. 

 Each workshop offers ten different questions of progressive difficulty: five explicit 

questions and five implicit questions. Pupils took part in three “Let’s understand the story” 

workshops (with three different books) over a period of three weeks, one workshop per week. 

 
 

Figure 3. Example of an explicit question asked: What does the little monster use to wash the tap? 
Source: Workshop “Comprenons l’histoire: Au lit petit monstre” (Ramos, 1996) 
 

3. Results 

3.1. How do the pupils use Nao? 

During these different workshops, we counted the frequency of use of Naomark by the pupils. 

Our results show a significant but disparate use according to the different categories of 

intervention provided by the robot. This descriptive analysis (Table 2) of the collected data 

allows us to note that some of Nao’s interventions are more frequent, such as reading the text 

or stating the question or checking the answer. These three categories come up on average more 

than once per group and per workshop. Then, the instructions for carrying out the activity as 

well as the procedure for accessing it is asked on average once in the first workshop and 
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ƢUVW�ZRUNVKRS�DQG�GHFUHDVHV�DV�WKH�ZRUNVKRSV�SURJUHVV��7KLV�FDQ�EH�H[SODLQHG�
E\�WKH�KDELW�WKDW�WKH�SXSLOV�KDYH�GHYHORSHG�GXULQJ�WKH�RWKHU�ZRUNVKRSV��)LQDOO\��
WKH�REMHFWLYHV�RI�WKH�DFWLYLW\�DV�ZHOO�DV�WKH�WLPH�UHPDLQLQJ�IRU�LWV�FRPSOHWLRQ�
DUH�WKH�WZR�LQWHUDFWLRQV�OHDVW�VROLFLWHG�E\�WKH�SXSLOV��

+RZHYHU��LW�VHHPV�WKDW�1DR�LV�PRVW�XVHIXO�WR�WKH�VWXGHQWV�GXULQJ�WKH�YHUL-
ƢFDWLRQ�IHHGEDFN��JLYHQ�WKH�KLJKHVW�DYHUDJHV�LQ�WKLV�FDWHJRU\��

Table 2. Frequency and average of Nao interventions.

Intervention 
E\�1$2

:RUNVKRS�� :RUNVKRS�� :RUNVKRS��

Frequency 
of 

occurrence

Average 
per group

Frequency 
of 

occurrence

Average 
per group

Frequency 
of 

occurrence

Average 
per group

Reading 15(00 1(36 13(00 ���� 16(00 1(45

Gives the 
REMHFWLYHV

1(00 0(09 0(00 0(00 0(00 0(00

Gives the 
instruction

11(00
 

1(00
 

9(00
 

����
 

����
 

0(72
 

Organisation 4(00 0(36 4(00 0(36 2(00 ����

Procedures 11(00 1(00 ���� 0(73 6(00 0(54

Frequency 
of 

occurrence

Average 
per group 

and per 
question

Frequency 
of 

occurrence

Average 
per group 

and per 
question

Frequency 
of 

occurrence

Average 
per group 

and per 
question

)HHGEDFN�IRU�
each question

162(00 1(47 166(00 1(51 164(00 1(49

Statement of 
a question

127(00 1(15 134(00 1(22 122(00 1(11

Source: Kumps, Temperman, De Lièvre (UMONS)

,I�ZH�FRXQW�DOO�1DRŤV�LQWHUYHQWLRQV�LQ�WKH�WKUHH�ZRUNVKRSV������UHTXHVWV��
L�H������UHTXHVWV�SHU�JURXS�DQG�SHU�ZRUNVKRS��ZHUH�SURFHVVHG�E\�WKH�KXPDQRLG�
URERW�GXULQJ�WKH�FRPSOHWLRQ�RI�WKH�UHTXLUHG�ZRUN�



A Humanoid Robot (NAO) as a Child Management Tool in a Kindergarten Classroom



4. Conclusion 

4.1. What is the place for Nao in education?

7KLV�UHVHDUFK�DGGV�WR�WKH�YDVW�ƢHOG�RI�DSSOLFDWLRQV�RI�WKH�KXPDQRLG�URERW�WKH�
SRVVLELOLW\�RI�VXSSRUWLQJ�WKH�WDVN�RI�VWXGHQWV�LQ�D�ZRUNVKRS�LQ�RUGHU�WR�PDNH�
WKHP�LQGHSHQGHQW�LQ�WKH�PDQDJHPHQW�RI�WKHLU�ZRUN��:LWKRXW�HYHU�JHWWLQJ�WLUHG�
DQG�ZLWK�LQƢQLWH�SDWLHQFH��WKH�1DR�URERW�UHSHDWHG�WKH�LQVWUXFWLRQV�DQG�WKH�
reading of the story as many times as necessary( Each child can then understand 
DW�KLV�RU�KHU�RZQ�SDFH�DQG�DVN�DV�PDQ\�TXHVWLRQV�DV�KH�RU�VKH�ZLVKHV��7KH�
SRVVLELOLW\�RI�KDYLQJ�TXLFN�IHHGEDFN�RQ�WKHLU�DQVZHU�PDNHV�OHDUQLQJ�IXQ�DQG�DOO�
WKLV�ZLWKRXW�GLUHFW�LQWHUYHQWLRQ�RI�WKH�WHDFKHU��+RZHYHU��WKHUH�LV�D�OLPLWDWLRQ��
1$2�RQO\�UHVSRQGV�WR�WKH�YDULRXV�TXHVWLRQV�DQWLFLSDWHG�DQG�LW�LV�GLIƢFXOW�IRU�WKH�
WHDFKHU�WR�DQWLFLSDWH�HYHU\WKLQJ��3XSLOVŤ�TXHVWLRQV�WKHUHIRUH�UHPDLQ�XQDQVZHUHG�

2WKHU�UHVXOWV�IURP�WKLV�H[SHULPHQW�ZLWK�1DR�DUH�DOVR�LQWHUHVWLQJ�WR�UHSRUW��
$W�WKH�OHYHO�RI�WKH�GHYHORSPHQW�RI�WKH�WDUJHWHG�FRPSHWHQFH��RXU�DQDO\VHV�VKRZ�
WKDW�WKH�SHGDJRJLFDO�GHYLFH�DOORZV�WKH�SURJUHVVLRQ�RI�WKH�SXSLOV�LQ�D�VLJQLƢFDQW�
ZD\�ZKDWHYHU�WKHLU�VWDUWLQJ�OHYHO�DV�ZHOO�DV�IRU�WKH�PDQDJHPHQW�RI�WKH�H[SOLFLW�
information as the implicit information( 

,I�LWV�XVH�DV�D�OHDUQLQJ�WRRO�ZLWK�FKLOGUHQ�ZLWK�FHUWDLQ�OHDUQLQJ�GLVDELOLWLHV��
VRPHWLPHV�ZLWK�FRPPXQLFDWLRQ�GLIƢFXOWLHV��.DUVHQWL�HW�DO����������RU�WR�LQWURGXFH�
SXSLOV�WR�WKH�ƢHOG�RI�SURJUDPPLQJ��5RPHUR�HW�DO����������KDV�DOUHDG\�SURYHG�
LWV�ZRUWK��RXU�H[SHULPHQWDWLRQ�WHQGV�WR�VKRZ�WKDW�LW�FDQ�EH�D�YDOXDEOH�DLG�IRU�
the teacher in supervising learning carried out independently(
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