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Integration of Digital Technology  
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ABSTR ACT

Within the framework of a collaborative research, a mathematical project on Twitter was 
conducted in ten classes of two elementary schools in French-speaking Belgium. In this 
context, a techno-pedagogical accompaniment of the teachers was implemented. $is article 
describes the effects of this support on the teachers’ feeling of digital competence and on 
their desire to integrate digital technology in their teaching practices. Students’ perceptions 
of this project were also collected.
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1. Introduction 

IQ�2FWREHU�������)UHQFK�VSHDNLQJ�%HOJLXP�DGRSWHG�D�'LJLWDO�6WUDWHJ\�IRU�
(GXFDWLRQ��,W�LV�SDUW�RI�D�UHIRUP��WKH�3DFW�IRU�([FHOOHQFH�LQ�(GXFDWLRQ��DQG�

PRUH�VSHFLƢFDOO\��LQ�WKH�IUDPHZRUN�RI�WKH�GLJLWDO�WUDQVLWLRQ��7KH�ODWWHU�DLPV�DW�
integrating digital technology into classroom practices and the acquisition of 
GLJLWDO�VNLOOV�E\�VWXGHQWV��7KLV�DUWLFOH�SUHVHQWV�WKH�LPSOHPHQWDWLRQ�RI�D�PDWK-
HPDWLFDO�SURMHFW�RQ�7ZLWWHU�ZLWKLQ�WKH�IUDPHZRUN�RI�D�WHFKQR�SHGDJRJLFDO�
VXSSRUW�FRQGXFWHG�LQ�WHQ�FODVVHV�RI�WZR�HOHPHQWDU\�VFKRROV��2Q�WKH�RQH�KDQG��
ZH�DVVHVV�WKH�HIIHFWV�RI�WKLV�VXSSRUW�RQ�WKH�WHDFKHUVŤ�IHHOLQJ�RI�FRPSHWHQFH�LQ�
digital technology and their desire to integrate it into their teaching practices6 
2Q�WKH�RWKHU�KDQG��ZH�FROOHFW�WKH�VWXGHQWVŤ�SHUFHSWLRQV�RI�WKLV�SURMHFW��7KH�
FROODERUDWLYH�UHVHDUFK�H[SODLQHG�EHORZ�ZDV�FRQGXFWHG�DV�SDUW�RI�WKH�UHVHDUFK�
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ZRUN�IRU�WKH�3DFWH��ZKHUH�WHFKQR�SHGDJRJLFDO�VXSSRUW�IRU�ƢHOG�SUDFWLWLRQHUV�
ZDV�VHW�XS�

2. !e integration of information and communication 
technologies in the classroom

,QIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV��,&7��LQƣXHQFH�WKH�VRFLDO��WHFK-
QLFDO��DQG�HFRQRPLF�GLPHQVLRQV�RI�RXU�VRFLHW\��5HGHFNHU���������7KH�HGXFD-
WLRQDO�ƢHOG�LV�QR�H[FHSWLRQ��LW�LV�DOVR�FKDQJLQJ�OHDUQLQJ�DQG�GLJLWDO�HGXFDWLRQ�
LV�D�QHFHVVLW\��'RKQ���������+RZHYHU��WKH�LQWHJUDWLRQ�RI�,&7�LQWR�FODVVURRPV�LV�
QRW�SURJUHVVLQJ�ZHOO��0DGGX[�HW�DO���������7KLEHUW���������$V�&KDSWDO��������
VWDWHV��WHFKQRORJLHV�DUH�RIWHQ�XVHG�E\�WHDFKHUV�IRU�WKHLU�SURIHVVLRQDO�XVH�DQG��
WR�D�OHVVHU�H[WHQW��LQ�D�SHGDJRJLFDO�FRQWH[W��7KXV��RQO\�D�PLQRULW\�RI�WHDFKHUV�
use digital technology to enrich their teaching or as a learning support (Guz-
PDQ�	�1XVVEDXP��������/LX���������7KLV�XQGHU�XVH�RI�GLJLWDO�WHFKQRORJ\�LV�
EHOLHYHG�WR�EH�URRWHG�LQ�WHDFKHUVŤ�ODFN�RI�FRPSHWHQFH�ZLWK�GLJLWDO�WHFKQRORJ\�
�7VDL�	�&KDL��������9LOOHQHXYH�HW�DO����������2QH�RI�WKH�IDFWRUV�IDFLOLWDWLQJ�WKH�
integration of ICT is professional development opportunities (Gotkas et al6, 
�������,QGHHG��VHYHUDO�DXWKRUV�FRQVLGHU�WKDW�WKHUH�LV�D�SRVLWLYH�OLQN�EHWZHHQ�
the digital pedagogical training teachers undergo and their integration ini-
WLDWLYHV�LQ�WKHLU�FODVVURRPV��&ROOLV�	�-XQJ��������%XOORFN��������-XQJ���������
6XSSRUW�PXVW�EH�SURYLGHG�WR�WHDFKHUV�VR�WKDW�WKH\�FDQ�LQWHJUDWH�LW�LQWR�WKHLU�
SHGDJRJLFDO�SUDFWLFHV��ZKLOH�DGGUHVVLQJ�DQ\�WHFKQLFDO�FRQFHUQV��&RG\�HW�DO���
�������:H�EHOLHYH�WKDW�WHFKQR�SHGDJRJLFDO�WUDLQLQJ�LV�QHFHVVDU\�LQ�RUGHU�WR�
integrate technologies into classroom practices6 The technical aspect of the 
WRROV�GHDOW�ZLWK�LQ�WKH�WUDLQLQJ�VHVVLRQV�LV�QRW�HQRXJK�WR�HQVXUH�RQ�LWV�RZQ�
HIIHFWLYH�DQG�UHOHYDQW�LQWHJUDWLRQ�RI�GLJLWDO�WHFKQRORJ\��SHGDJRJLFDO�UHƣHFWLRQ�
VKRXOG�QRW�EH�QHJOHFWHG��$�VKLIW�LV�WKXV�WDNLQJ�SODFH�IURP�WHFKQR�FHQWULF�WUDLQ-
LQJ�WR�D�SHGDJRJLFDO�FHQWULF�DSSURDFK��&KDUOLHU���������1RW�RQO\�GRHV�GLJLWDO�
WHFKQRORJ\�OHDG�WR�WKH�GLJLWL]DWLRQ�RI�DFWXDO�SHGDJRJLFDO�SUDFWLFHV��EXW�DOVR�WR�
WKH�HPHUJHQFH�RI�QHZ�OHDUQHU�FHQWHUHG�SUDFWLFHV��6DQFKH]���������OHDGLQJ�WR�
D�UHGHƢQLWLRQ�RI�WKH�SROHV�ŧWHDFKHU��VWXGHQW��NQRZOHGJHŨ�DQG�WKH�UHODWLRQVKLSV�
WKDW�OLQN�WKHP��+RXVVD\H���������7KH�V\VWHP�SUHVHQWHG�LQ�WKLV�DUWLFOH�LV�SDUW�RI�
WKLV�VHFRQG�PRGDOLW\��2XU�DSSURDFK�LV�EDVHG�RQ�LQGLYLGXDOL]HG�VXSSRUW�SURYLGHG�
to teachers to facilitate the integration of technologies in their teaching-learning 
VLWXDWLRQV��*LURX[�HW�DO����������7KLV�FRDFKLQJ�WDNHV�SODFH�ZLWKLQ�WKH�FODVVHV�RI�
WKHVH�WHDFKHUV�LQ�RUGHU�WR�DOORZ�WKHP�WR�ŧVLWXDWH�WKH�REVHUYDWLRQV�WKH\�PDNH�
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RI�WKHLU�RZQ�SUDFWLFHV��LQ�WKHLU�FODVVURRPV��LQ�D�VLWXDWLRQ�RI�LQWHJUDWLRQ�RI�,&7��
DQG�WR�EH�DEOH�WR�DSSUHFLDWH�WKHLU�SURJUHVV�LQ�WKLV�VHQVHŨ��&RXORPEH�HW�DO���������
S�������,Q�DGGLWLRQ�WR�LQGLYLGXDOL]HG�VXSSRUW�LQ�D�UHDO�FODVVURRP�FRQWH[W��LW�LV�
recommended that the teacher actively participate in the development of the 
WHFKQR�SHGDJRJLFDO�GHYLFH��.XPSV�HW�DO���������

3. Context

7KLV�UHVHDUFK�WRRN�SODFH�GXULQJ�WKH�����ş�����VFKRRO�\HDU�DQG�WRRN�SODFH�
RYHU�D�WZR�PRQWK�SHULRG��7KLV�GHYLFH�DLPV�DW�WKH�GHYHORSPHQW�DV�ZHOO�DV�WKH�
UHVROXWLRQ�RI�PDWKHPDWLFDO�FKDOOHQJHV�RQ�7ZLWWHU�E\�DOORZLQJ�WKH�UHLQYHVWPHQW�
RI�SUHYLRXVO\�OHDUQHG�PDWKHPDWLFDO�FRQFHSWV��7KH�REMHFWLYH�RI�WKLV�SURMHFW�LV�WR�
GLVWDQFH�LWVHOI�IURP�WKH�SXUHO\�DEVWUDFW�DSSURDFK�RI�PDWKHPDWLFV��7HQ�WHDFKHUV�
IURP�WZR�HOHPHQWDU\�VFKRROV�WRRN�SDUW�LQ�WKLV�SURMHFW��7KH�WZR�VFKRROV�LQYROYHG�
are located in the province of Hainaut in French-speaking Belgium6 Access to 
D�:L)L�FRQQHFWLRQ�LV�DYDLODEOH�LQ�WKH�FODVVHV�WDNLQJ�SDUW�LQ�RXU�SURMHFW��7KH�ƢUVW�
VFKRRO�KDV�UHFHQWO\�EHHQ�HTXLSSHG�ZLWK�D�VHW�RI�WZHOYH�$QGURLG�WDEOHWV��7KH�
WHDFKHUV�WROG�XV�WKDW�WKH\�KDG�QRW�KDG�WKH�RSSRUWXQLW\�WR�XVH�WKHP�EHIRUH�RXU�
DUULYDO��$V�IRU�WKH�VHFRQG�VFKRRO��LW�KDV�D�PRELOH�LQWHUDFWLYH�ZKLWHERDUG��7KH�
ODWWHU�LV�PDLQO\�LQ�WKH�FODVV�RI�WKH�&0��WHDFKHU��ZKR�LV�D�UHJXODU�XVHU�RI�WKLV�
HTXLSPHQW�DQG�VKRZV�D�FHUWDLQ�LQWHUHVW�LQ�GLJLWDO�WHFKQRORJ\��7KLV�WHDFKHU�DOVR�
SURYLGHV�KLV�VWXGHQWV�ZLWK�WZR�WDEOHWV��REWDLQHG�ZLWK�KLV�RZQ�IXQGV��GXULQJ�
ZRUNVKRSV��+H�RIIHUV�WKHP�DSSOLFDWLRQV�WKDW�KH�FRQVLGHUV�EHQHƢFLDO�IRU�WKHLU�
learning6

Table 1. Work context of teachers participating in this scheme according to school, grade and 
number of students

School A teachers School B teachers
CE1
17 
students

CM1
20 
students

CM2
���
students

CP
16 
students

CP
���
students

CE1
17 
students

CE2
21 
students

CE2
���
students

CM1
19 
students

CM2
17 
students

Source: Dragone, Temperman, De Lièvre (UMONS, 2022)

Although the teachers themselves carry out the activities in their respective 
FODVVURRPV��D�UHVHDUFKHU�LV�LQYROYHG�LQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�SURMHFW�LQ�
WKH�ƢHOG��6KH�HQVXUHV�WKH�VPRRWK�UXQQLQJ�RI�WKH�SURMHFW�DQG�DFFRPSDQLHV�HDFK�
WHDFKHU�LQGLYLGXDOO\�IURP�WKH�GHVLJQ�RI�WKH�WR�WKH�SXEOLFDWLRQ�RI�WKH�7ZHHWV��7KH�
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aim of our research is to assess the effects of individualized techno-pedagogical 
support on the teachers’ sense of competence and their desire to integrate dig-
LWDO�WHFKQRORJ\�LQWR�WKHLU�FODVVURRPV��DV�ZHOO�DV�WKH�UHOHYDQFH�RI�VXFK�D�V\VWHP�
for student learning6

7KH�JRDOV�RI�RXU�SURMHFW�DUH�WR�SURPRWH�WKH�SURIHVVLRQDO�GHYHORSPHQW�RI�
teachers in the use of digital technology through a professionalizing approach 
�8ZDPDU\LD�	�0XNDPXUHUD��������DQG�WR�EXLOG�FRPPRQ�NQRZOHGJH�UHJDUGLQJ�
WKH�LQWHJUDWLRQ�RI�GLJLWDO�WHFKQRORJ\�LQ�WKH�VFKRRO�FRQWH[W��7KXV��ZH�SURPRWH�
D�ŧFROODERUDWLYH�UHVHDUFKŨ�DSSURDFK��'HVJDJQ«�	�/DURXFKH��������0RUULVVHWWH��
�������,Q�WKLV�IUDPHZRUN��WKH�WHDFKHU�EHFRPHV�D�SDUWQHU�IURP�WKH�FR�GHVLJQ�RI�
WKH�GHYLFH�WR�WKH�DQDO\VLV�RI�WKH�GDWD��LQIRUPHG�E\�KLV�RU�KHU�SHUVSHFWLYH�DV�D�ƢHOG�
SUDFWLWLRQHU��:H�H[SODLQ�HDFK�VWHS�RI�WKLV�SURFHVV�DFFRUGLQJ�WR�WKH�PRGHO�RI�'HV-
JDJQ«�HW�DO����������)LUVW��D�PHHWLQJ�ZDV�RUJDQL]HG�EHWZHHQ�WKH�UHVHDUFKHU�DQG�
WKH�WHDFKHUV�WR�GHƢQH�WKH�H[SHFWDWLRQV�RI�HDFK��2Q�WKH�RQH�KDQG��WKH�UHVHDUFKHU�
ZDQWHG�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�WHFKQR�SHGDJRJLFDO�VXSSRUW�RQ�WKH�WHDFKHUVŤ�
VHQVH�RI�FRPSHWHQFH�DQG��RQ�WKH�RWKHU�KDQG��VKH�ZRQGHUHG�DERXW�WKH�LQWHUHVW�
RI�VXFK�D�SURMHFW�IRU�WKH�VWXGHQWVŤ�OHDUQLQJ��$V�IRU�WKH�WHDFKHUV��WKH\�ZDQWHG�WR�
EHQHƢW�IURP�WHFKQR�SHGDJRJLFDO�WUDLQLQJ�LQ�WKHLU�FODVVHV��7KH\�DOVR�IHOW�LW�ZDV�
UHOHYDQW�WR�SDUWLFLSDWH�LQ�WKLV�SURMHFW��ZKLFK�WKH\�FRQVLGHUHG�LQQRYDWLYH��ERWK�
LQ�WHUPV�RI�WKH�XVH�RI�GLJLWDO�WRROV�DQG�WKH�SURSRVHG�DSSURDFK��&26,78$7,21���
7KH�QH[W�VWHS��&223(5$7,21��LV�WKH�H[SHULPHQWDWLRQ�RI�WKH�GHYLFH�ZKLFK�ZDV�
FR�FRQVWUXFWHG�LQ�SDUWQHUVKLS�ZLWK�WKH�WHDFKHUV��2Q�WKLV�RFFDVLRQ��TXHVWLRQQDLUHV�
ZHUH�VXEPLWWHG�WR�WKH�WHDFKHUV�DQG�WKHLU�VWXGHQWV�LQ�RUGHU�WR�FROOHFW�GDWD��7KH�
ODVW�VWHS��&2352'8&7,21��DLPV�DW�DQDO\]LQJ�WKH�GDWD�DQG�FRPPXQLFDWLQJ�WKH�
UHVXOWV�WR�WKH�WHDFKHUV��$�PHHWLQJ�ZLWK�DOO�WKH�WHDFKHUV�WRRN�SODFH�LQ�RUGHU�WR�
GLVFXVV�WKHVH�UHVXOWV�DQG�WR�FRPSOHWH�WKHP�ZLWK�WKHLU�H[SHUW�YLHZ�RI�WKH�ƢHOG�

4. Presentation of the “Math for Real” scheme

2XU�SURJUDP�LV�LQVSLUHG�E\�WKH�ŧ0DWK�IRU�5HDOŨ�SURMHFW��ZKLFK�XVXDOO\�WDNHV�
SODFH�DURXQG�WKH�PRQWK�RI�$SULO��)RU�IRXU�ZHHNV��D�QHZ�PDWKHPDWLFDO�WKHPH�
LV�SURSRVHG�HYHU\�0RQGD\��7KH�WHDFKHU�FDUULHV�RXW�D�EUDLQVWRUPLQJ�ZLWK�WKH�
VWXGHQWV��WKLV�VWHS�DOORZV�WR�UHDFWLYDWH�WKH�VWXGHQWVŤ�NQRZOHGJH��7KH�VWXGHQWV�
PXVW�WKHQ�LGHQWLI\�HOHPHQWV�LQ�WKH�FODVVURRP�ZKHUH�WKH�FRQFHSW�FDQ�EH�REVHUYHG�
DQG�SURSRVH�D�PDWKHPDWLFDO�FKDOOHQJH�WKDW�WKH\�ZLOO�VXEPLW�RQ�7ZLWWHU�WR�WKH�
RWKHU�FODVVHV�SDUWLFLSDWLQJ�LQ�WKH�SURMHFW��$IWHU�SUHVHQWLQJ�WKHLU�SUREOHP�WR�WKH�
WHDFKHU��VWXGHQWV�VHQG�D�WZHHW�ZLWK�WKHLU�PDWK�FKDOOHQJH��(DFK�GD\��D�IHZ�PLQ-
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XWHV�DUH�JLYHQ�WR�FKHFN�WKH��0DWK)RU5HDO�7ZLWWHU�IHHG�WR�WU\�WR�ƢQG�DQVZHUV�
WR�TXHVWLRQV�IURP�RWKHU�FODVVHV�DOVR�SDUWLFLSDWLQJ�LQ�WKH�SURMHFW��6WXGHQWV�PXVW�
DOVR�FKHFN�WKH�DFFXUDF\�RI�WKH�SURSRVHG�VROXWLRQV�WR�WKHLU�SUREOHPV�

Our program is inspired by the “Math for Real” project, which usually takes place around the 

month of April. For four weeks, a new mathematical theme is proposed every Monday. The 

teacher carries out a brainstorming with the students, this step allows to reactivate the students’ 

knowledge. The students must then identify elements in the classroom where the concept can 

be observed and propose a mathematical challenge that they will submit on Twitter to the other 

classes participating in the project. After presenting their problem to the teacher, students send 

a tweet with their math challenge. Each day, a few minutes are given to check the #MathForReal  

 

 
 
 

 
 

The citizen registered in a digital society in constant evolution is led to develop new 

skills from this digital culture. The school plays a role in the development of these digital skills. 

The DigComp model (Carretero et al., 2017) is a reference framework of digital competences 

adopted by a number of European actors. It is composed of 21 competencies divided into five 
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knowledge. The students must then identify elements in the classroom where the concept can 

be observed and propose a mathematical challenge that they will submit on Twitter to the other 
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The DigComp model (Carretero et al., 2017) is a reference framework of digital competences 
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Figure 1. Official “Math For Real” Twitter account.
Source: Dragone, Temperman, De Lièvre (UMONS, 2022)

Figure 2. How to participate in the Math for Real project?
Source: Dragone, Temperman, De Lièvre (UMONS, 2022)
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The citizen registered in a digital society in constant evolution is led to develop 
QHZ�VNLOOV�IURP�WKLV�GLJLWDO�FXOWXUH��7KH�VFKRRO�SOD\V�D�UROH�LQ�WKH�GHYHORSPHQW�
RI�WKHVH�GLJLWDO�VNLOOV��7KH�'LJ&RPS�PRGHO��&DUUHWHUR�HW�DO���������LV�D�UHIHUHQFH�
IUDPHZRUN�RI�GLJLWDO�FRPSHWHQFHV�DGRSWHG�E\�D�QXPEHU�RI�(XURSHDQ�DFWRUV��
,W�LV�FRPSRVHG�RI����FRPSHWHQFLHV�GLYLGHG�LQWR�ƢYH�GRPDLQV��LQIRUPDWLRQ�DQG�
GDWD�OLWHUDF\��FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ��GLJLWDO�FRQWHQW�FUHDWLRQ��VHFX-
ULW\�DV�ZHOO�DV�SUREOHP�VROYLQJ��,Q�WKLV�SURMHFW��VHYHUDO�VNLOOV�DUH�VROLFLWHG�VXFK�
DV�ŧLQWHUDFWLQJ�WKURXJK�GLJLWDO�WHFKQRORJLHVŨ��ŧVKDULQJ�ZLWK�GLJLWDO�WHFKQRORJLHVŨ��
ŧPDQDJLQJ�GLJLWDO�LGHQWLW\Ũ�RU�ŧSURWHFWLRQ�RI�SHUVRQDO�GDWD�DQG�SULYDF\Ũ��&DU-
UHWHUR�HW�DO���������S������7KH�GHVLJQ�RI�WHFKQR�SHGDJRJLFDO�GHYLFHV�UHTXLUHV�WKH�
WHDFKHU�WR�PDVWHU�GLJLWDO�VNLOOV�DQG�WR�HQDEOH�WKH�GHYHORSPHQW�RI�WKHVH�VNLOOV�
LQ�WKHLU�VWXGHQWV��5HGHFNHU���������,Q�DGGLWLRQ�WR�XVLQJ�GLJLWDO�WHFKQRORJ\�LQ�
WHDFKLQJ�SUDFWLFHV��GLJLWDO�HGXFDWLRQ���LW�LV�DOVR�DERXW�FRQVLGHULQJ�LW�DV�D�OHDUQ-
LQJ�REMHFW��GLJLWDO�HGXFDWLRQ���7KLV�SURMHFW�LV�VLWXDWHG�LQ�WKLV�GXDO�DSSURDFK�

4.1 Arrangements of the device

:H�DUH�QRW�DLPLQJ�IRU�D�ŧVLPSOHŨ�LPSOHPHQWDWLRQ�RI�WKH�GHYLFH�LQ�WKH�FODVVHV�LQ-
YROYHG��,QGHHG��ZH�FRQVLGHU�LW�LPSRUWDQW�WR�FRQVLGHU�WKH�GLIƢFXOWLHV�WKDW�WHDFKHUV�
DQWLFLSDWH�LQ�WKHLU�SUDFWLFHV�DV�ZHOO�DV�WKRVH�DVVXPHG�IRU�WKHLU�VWXGHQWV��WKDQNV�
WR�WKHLU�H[SHUWLVH��:H�DUH�DOVR�DWWHQWLYH�WR�WKH�LQYROYHPHQW�RI�WHDFKHUV�LQ�WKLV�
SURFHVV��ZKLFK��LQ�RXU�RSLQLRQ��DOVR�LQYROYHV�DGDSWDWLRQV�ZKHQ�WKH\�WDNH�XS�WKH�
GHYLFH��7KHUHIRUH��LW�VHHPV�QHFHVVDU\�WR�XV�WR�HQVXUH�D�UHƣHFWLRQ�LQ�FROODERUDWLRQ�
ZLWK�WKH�UHVHDUFKHU�RQ�WKH�WDNLQJ�LQ�KDQG�RI�WKH�GHYLFH�LQ�RUGHU�WR�FDUU\�RXW�WKH�
RSSRUWXQH�DGMXVWPHQWV�WDNLQJ�LQWR�DFFRXQW�WKH�FRQWH[W�RI�LWV�LPSOHPHQWDWLRQ�

)LUVWO\��WKH�WHDFKHUV�ZHUH�PHW�ZLWK�WKH�DLP�RI�DFFRPSDQ\LQJ�WKHP�LQ�WKH�
FUHDWLRQ�RI�D�FODVV�7ZLWWHU�DFFRXQW�DQG�WR�SUHSDUH�DQ�LQWURGXFWRU\�VHTXHQFH�
RQ�7ZLWWHU�DV�ZHOO�DV�RQ�LWV�VWDNHV�EHIRUH�WKH�SURMHFW��

7KLV�VRFLDO�GLJLWDO�QHWZRUN�VHHPV�UHOHYDQW�WR�XV�IRU�VHYHUDO�UHDVRQV�
��� WZHHWV�DUH�OLPLWHG�WR�����FKDUDFWHUV��ZKLFK�PDNHV�WKH�SURMHFW�DFFHVVLEOH�WR�

ƢUVW�DQG�VHFRQG�JUDGHUV��7KH�FRQFLVH�QDWXUH�RI�WKH�WZHHWV�OHDGV�WKH�VWXGHQWV�
WR�V\QWKHVL]H�WKHLU�PHVVDJHV��'HVFKHQHV�	�3DUHQW��������

��� WKH�IXQ�DVSHFW�LQFUHDVHV�PRWLYDWLRQ�WR�UHDG�DQG�ZULWH�
��� LW�UDLVHV�VWXGHQWVŤ�DZDUHQHVV�RI�FULWLFDO�XVH�RI�WKH�,QWHUQHW�DQG�VRFLDO�QHW-

ZRUNV��/HFOHUF�&RXOPDLQ��������
��� LW�HVWDEOLVKHV�D�UHDO�FRPPXQLFDWLRQ�IUDPHZRUN�DQG�WKDW�WKH�XVH�RI�VR-

FLDO�GLJLWDO�QHWZRUNV�LV�SDUWLFXODUO\�LQWHUHVWLQJ�LQ�VRFLDO�DQG�DFWLYH�OHDUQLQJ�
FRQWH[WV��0DFIDUODQH��������
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��� LQ�DGGLWLRQ�WR�WKH�PDWKHPDWLFDO�FRQFHSWV�DGGUHVVHG��KDQGZULWLQJ��VSHOOLQJ��
FRQMXJDWLRQ�DQG�V\QWD[�DUH�ZRUNHG�RQ��/HFOHUF�&RXOPDLQ��������DQG�WDNH�
RQ�WKHLU�IXOO�PHDQLQJ�EHFDXVH�ZKDW�WKH�VWXGHQWV�ZULWH�ZLOO�EH�SXEOLVKHG�
DQG�UHDG�E\�RWKHUV�
7KH�GLJLWDO�VRFLDO�QHWZRUN�7ZLWWHU�LV�QRW�NQRZQ�ş�RU�DW�EHVW��OLWWOH�NQRZQ�

ş�WR�VWXGHQWV�ZKR�DUH�QRW�IDPLOLDU�ZLWK�LW��7KHUHIRUH��LW�LV�QHFHVVDU\�WR�SUHYHQW�
ULVNV�LQ�WKH�XVH�RI�7ZLWWHU�DQG�WR�GHƢQH�UXOHV�WKDW�VWXGHQWV�PXVW�UHVSHFW��7R�WKLV�
HQG��D�FKDUWHU�IRU�WKH�XVH�RI�7ZLWWHU�ZDV�SRVWHG�LQ�HDFK�FODVVURRP��,W�ZDV�UHDG��
H[SODLQHG�DQG�FRPPHQWHG�E\�WKH�WHDFKHU�WR�WKH�VWXGHQWV�ZKR�WKHQ�VLJQHG�LW��
7KLV�VWHS�VHHPV�QHFHVVDU\�WR�XV�LQ�RUGHU�WR�PDNH�WKHP�DZDUH�RI�JRRG�SUDFWLFHV��
RI�WKH�WUDFHV�OHIW�RQ�WKH�,QWHUQHW�DQG�WR�PDNH�WKHP�DZDUH�RI�WKHLU�GLJLWDO�LGHQWLW\�
�&DUGRQ���������%HKLQG�WKH�DSSDUHQW�HDVH�ZLWK�ZKLFK�VWXGHQWV�XVH�GLJLWDO�WRROV�
DQG�GHVSLWH�WKH�ZLGHO\�FRQYH\HG�LPDJH�RI�ŧGLJLWDO�QDWLYHVŨ��3DOIUH\�	�*DVVHU��

 
 
Figure 3. Charter posted in classrooms. 
Source: Dragone, Temperman, De Lièvre (UMONS, 2022) 

The ten classes started the project from May 6 until May 30, 2019 and were connected 

to each other to participate in our project. A hashtag was created for this purpose 

“#mathdelavie”. The mathematical themes for the four weeks were chosen by the teachers from 

a list of themes from previous years’ Math for Real projects through an online survey using the 

StrawPoll tool. 

Figure 3. Charter posted in classrooms.
Source: Dragone, Temperman, De Lièvre (UMONS, 2022)
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������3UHQVN\��������OLHV�D�PDVWHU\�RI�GLJLWDO�VNLOOV�WKDW�IDOOV�VKRUW�RI�ZKDW�LV�
SUHGLFWHG�E\�WKLV�WKHRU\��,QGHHG��WKLV�PDVWHU\�GHSHQGV�RQ�RWKHU�LQWUDJHQHUDWLRQDO�
YDULDEOHV��%HQQHWW�HW�DO���������VXFK�DV�VRFLR�HFRQRPLF�EDFNJURXQG��JHQGHU�DQG�
FXOWXUH��,W�VKRXOG�DOVR�EH�QRWHG�WKDW�VWXGHQWVŤ�XVH�RI�GLJLWDO�WRROV�LQ�WKH�VFKRRO�
FRQWH[W�GLIIHUV�IURP�WKHLU�XVXDO�XVH�LQ�WKH�SULYDWH�VSKHUH��'LRQL��������DQG�WKHLU�
use is generally rather passive6 On the other hand, the creation of digital content, 
VKDULQJ��VROYLQJ�WHFKQLFDO�SUREOHPV����DUH�XVHV�WKDW�FRQFHUQ�RQO\�D�SRUWLRQ�RI�
\RXQJ�SHRSOH��$PDGLHX�	�7ULFRW���������7KH�UROH�RI�WKH�VFKRRO�LV�WR�SUHSDUH�
WKH�VWXGHQWV�DV�ZHOO�DV�SRVVLEOH�LQ�RUGHU�WR�LQWHJUDWH�WKLV�WHFKQRORJLFDO�VRFLHW\�
DQG�WR�GHYHORS�WKHLU�FULWLFDO�VSLULW�LQ�WKHLU�XVHV�RI�WKH�VRFLRQXPHULF�QHWZRUNV�
�(QWUD\JXHV��������LQ�RUGHU�WR�EHFRPH�DZDUH�RI�WKHLU�LPSDFWV�

Figure 4. Teacher selection of themes via a StrawPoll.
Source: Dragone, Temperman, De Lièvre (UMONS, 2022)
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7KH�WHQ�FODVVHV�VWDUWHG�WKH�SURMHFW�IURP�0D\���XQWLO�0D\����������DQG�ZHUH�
FRQQHFWHG�WR�HDFK�RWKHU�WR�SDUWLFLSDWH�LQ�RXU�SURMHFW��$�KDVKWDJ�ZDV�FUHDWHG�
IRU�WKLV�SXUSRVH�ŧ�PDWKGHODYLHŨ��7KH�PDWKHPDWLFDO�WKHPHV�IRU�WKH�IRXU�ZHHNV�
ZHUH�FKRVHQ�E\�WKH�WHDFKHUV�IURP�D�OLVW�RI�WKHPHV�IURP�SUHYLRXV�\HDUVŤ�0DWK�
IRU�5HDO�SURMHFWV�WKURXJK�DQ�RQOLQH�VXUYH\�XVLQJ�WKH�6WUDZ3ROO�WRRO�

7KH�IRXU�PDWK�WKHPHV�ZHUH�ŧVROLGŨ��ZHHN�����ŧPXOWLSOLFDWLRQŨ��ZHHN�����
ŧGLYLVLRQŨ��ZHHN����DQG�ŧPRQH\Ũ��ZHHN����  
 

 

Figure 5. Twitter exchanges between classes participating in the #mathdelavie project.
Source: Dragone, Temperman, De Lièvre (UMONS, 2022)

 
Figure 5. Twitter exchanges between classes participating in the #mathdelavie project. 
Source: Dragone, Temperman, De Lièvre (UMONS, 2022) 

The researcher was present for every activity throughout the project, from brainstorming 

to taking problem pictures, posting Tweets on the class Twitter account, and checking the 

Twitter feed to respond to the mathematical problems of the other classes participating in the 

project. We used the term “problem” just as we did in the “Math for Real” project (see Figure 

2). However, we agree with Glaeser (1973) who distinguishes between a problem, which 

involves trial and error and research to identify appropriate solution procedures, and an 

exercise, which involves an algorithmic procedure. The tasks proposed by the students and 

relayed on Twitter, both in the “Math for Real” project and in our adaptation of it, are more like 

exercises. 

Our support is technical support to allay teachers’ fears about technical problems and 

the use of digital technology in the classroom. If the teachers felt the need, they could ask us 

for help. So, we never intervened in the activities carried out. Both for the creation of the 

mathematical challenges and for their resolution, we relied on the expertise of the teachers’ 

professional gestures. Through their interactions with the students, the teacher’s guide their 

thinking by scaffolding. 
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7KH�UHVHDUFKHU�ZDV�SUHVHQW�IRU�HYHU\�DFWLYLW\�WKURXJKRXW�WKH�SURMHFW��IURP�
EUDLQVWRUPLQJ�WR�WDNLQJ�SUREOHP�SLFWXUHV��SRVWLQJ�7ZHHWV�RQ�WKH�FODVV�7ZLWWHU�
DFFRXQW��DQG�FKHFNLQJ�WKH�7ZLWWHU�IHHG�WR�UHVSRQG�WR�WKH�PDWKHPDWLFDO�SUREOHPV�
RI�WKH�RWKHU�FODVVHV�SDUWLFLSDWLQJ�LQ�WKH�SURMHFW��:H�XVHG�WKH�WHUP�ŧSUREOHPŨ�
MXVW�DV�ZH�GLG�LQ�WKH�ŧ0DWK�IRU�5HDOŨ�SURMHFW��VHH�)LJXUH�����+RZHYHU��ZH�DJUHH�
ZLWK�*ODHVHU��������ZKR�GLVWLQJXLVKHV�EHWZHHQ�D�SUREOHP��ZKLFK�LQYROYHV�
trial and error and research to identify appropriate solution procedures, and 
DQ�H[HUFLVH��ZKLFK�LQYROYHV�DQ�DOJRULWKPLF�SURFHGXUH��7KH�WDVNV�SURSRVHG�E\�
WKH�VWXGHQWV�DQG�UHOD\HG�RQ�7ZLWWHU��ERWK�LQ�WKH�ŧ0DWK�IRU�5HDOŨ�SURMHFW�DQG�LQ�
RXU�DGDSWDWLRQ�RI�LW��DUH�PRUH�OLNH�H[HUFLVHV�

2XU�VXSSRUW�LV�WHFKQLFDO�VXSSRUW�WR�DOOD\�WHDFKHUVŤ�IHDUV�DERXW�WHFKQLFDO�
SUREOHPV�DQG�WKH�XVH�RI�GLJLWDO�WHFKQRORJ\�LQ�WKH�FODVVURRP��,I�WKH�WHDFKHUV�IHOW�
WKH�QHHG��WKH\�FRXOG�DVN�XV�IRU�KHOS��6R��ZH�QHYHU�LQWHUYHQHG�LQ�WKH�DFWLYLWLHV�
carried out6 Both for the creation of the mathematical challenges and for their 
UHVROXWLRQ��ZH�UHOLHG�RQ�WKH�H[SHUWLVH�RI�WKH�WHDFKHUVŤ�SURIHVVLRQDO�JHVWXUHV��
7KURXJK�WKHLU�LQWHUDFWLRQV�ZLWK�WKH�VWXGHQWV��WKH�WHDFKHUŤV�JXLGH�WKHLU�WKLQNLQJ�
E\�VFDIIROGLQJ�

Figure 6. Writing math challenges on Twitter.
Source: Dragone, Temperman, De Lièvre (UMONS, 2022)

 
 
Source: Dragone, Temperman, De Lièvre (UMONS, 2022) 
 

4.2 Our device with respect to the PST model (Wang, 2009) 

A device can be seen as a configuration designed to facilitate a learning process (Blandin, 

2002). It constitutes the framework in which different resources are chosen to enable learning. 

The role of teachers is essential because they are the vectors of pedagogical intentions 

(Guichon, 2006).  

The PST model (Pedagogical, Social and Technological affordances) focuses on the 

affordance of technologies and their use according to the pedagogical, social and technological 

dimensions in the design of a learning device (Wang, 2009). Affordances are the properties 

perceived by the user of the tool. They are inherent to the context of a device. However, they 

depend on the subject’s effectiveness, i.e., what he or she is capable of achieving, which is itself 

marked out by the affordances of the object (Grassin, 2015). We evaluate the appropriateness 

of the chosen tool, Twitter, for our device along the three dimensions of the PST model. 

 

4.2.1 Under the pedagogical dimension 

The device presented above aims at the elaboration and the resolution of mathematical 

challenges, resulting from an exchange between classes. A mathematical problem should be 

concise and structured. We believe that the number of characters allowed in the Tweets leads 

the students to organize their ideas and to ensure the clarity of their words in order to write their 

challenge. Furthermore, we want our system to be accessible to first graders. We feel that this 

tool can help us achieve the learning objectives. 

 

4.2.2 Under the social dimension 

4.2 Our device with respect to the PST model (Wang, 2009)

$�GHYLFH�FDQ�EH�VHHQ�DV�D�FRQƢJXUDWLRQ�GHVLJQHG�WR�IDFLOLWDWH�D�OHDUQLQJ�SURFHVV�
�%ODQGLQ���������,W�FRQVWLWXWHV�WKH�IUDPHZRUN�LQ�ZKLFK�GLIIHUHQW�UHVRXUFHV�DUH�
FKRVHQ�WR�HQDEOH�OHDUQLQJ��7KH�UROH�RI�WHDFKHUV�LV�HVVHQWLDO�EHFDXVH�WKH\�DUH�
WKH�YHFWRUV�RI�SHGDJRJLFDO�LQWHQWLRQV��*XLFKRQ���������
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7KH�367�PRGHO��3HGDJRJLFDO��6RFLDO�DQG�7HFKQRORJLFDO�DIIRUGDQFHV��IRFXVHV�
on the affordance of technologies and their use according to the pedagogical, 
VRFLDO�DQG�WHFKQRORJLFDO�GLPHQVLRQV�LQ�WKH�GHVLJQ�RI�D�OHDUQLQJ�GHYLFH��:DQJ��
�������$IIRUGDQFHV�DUH�WKH�SURSHUWLHV�SHUFHLYHG�E\�WKH�XVHU�RI�WKH�WRRO��7KH\�
DUH�LQKHUHQW�WR�WKH�FRQWH[W�RI�D�GHYLFH��+RZHYHU��WKH\�GHSHQG�RQ�WKH�VXEMHFWŤV�
HIIHFWLYHQHVV��L�H���ZKDW�KH�RU�VKH�LV�FDSDEOH�RI�DFKLHYLQJ��ZKLFK�LV�LWVHOI�PDUNHG�
RXW�E\�WKH�DIIRUGDQFHV�RI�WKH�REMHFW��*UDVVLQ���������:H�HYDOXDWH�WKH�DSSURSUL-
DWHQHVV�RI�WKH�FKRVHQ�WRRO��7ZLWWHU��IRU�RXU�GHYLFH�DORQJ�WKH�WKUHH�GLPHQVLRQV�
of the PST model6

4.2.1 Under the pedagogical dimension
7KH�GHYLFH�SUHVHQWHG�DERYH�DLPV�DW�WKH�HODERUDWLRQ�DQG�WKH�UHVROXWLRQ�RI�PDWKH-
PDWLFDO�FKDOOHQJHV��UHVXOWLQJ�IURP�DQ�H[FKDQJH�EHWZHHQ�FODVVHV��$�PDWKHPDWLFDO�
SUREOHP�VKRXOG�EH�FRQFLVH�DQG�VWUXFWXUHG��:H�EHOLHYH�WKDW�WKH�QXPEHU�RI�FKDU-
DFWHUV�DOORZHG�LQ�WKH�7ZHHWV�OHDGV�WKH�VWXGHQWV�WR�RUJDQL]H�WKHLU�LGHDV�DQG�WR�
HQVXUH�WKH�FODULW\�RI�WKHLU�ZRUGV�LQ�RUGHU�WR�ZULWH�WKHLU�FKDOOHQJH��)XUWKHUPRUH��
ZH�ZDQW�RXU�V\VWHP�WR�EH�DFFHVVLEOH�WR�ƢUVW�JUDGHUV��:H�IHHO�WKDW�WKLV�WRRO�FDQ�
KHOS�XV�DFKLHYH�WKH�OHDUQLQJ�REMHFWLYHV�

4.2.2 Under the social dimension
6RFLDO�LQWHUDFWLRQ�LV�DQ�LQWHJUDO�SDUW�RI�RXU�V\VWHP��JRLQJ�EH\RQG�WKH�FODVVURRP�
or school setting6 Communication, in this case asynchronous, is the sine qua non 
FRQGLWLRQ�IRU�VHWWLQJ�XS�H[FKDQJHV�RI�PDWKHPDWLFDO�SUREOHPV�EHWZHHQ�FODVVHV�
IURP�GLIIHUHQW�VFKRROV�DQG�IRU�VROYLQJ�FKDOOHQJHV��7ZLWWHU�VHHPV�WR�XV�WR�EH�DQ�
appropriate choice to ensure this process6

4.2.3 Under the technological dimension
:H�FKRVH�7ZLWWHU�DV�RXU�WHFKQRORJ\�PHGLXP�IRU�WZR�UHDVRQV��)LUVW��VWXGHQWV�
DV�\RXQJ�DV��ş��\HDUV�ROG�PXVW�EH�DEOH�WR�SDUWLFLSDWH�LQ�RXU�OHDUQLQJ�GHYLFH��
:KLOH�ROGHU�VWXGHQWV�DUH�FRQVWUDLQHG�WR�EH�FRQFLVH��WKLV�FRQVWUDLQW�DOORZV�WKH�
GHYLFH�WR�EH�DFFHVVLEOH�WR�\RXQJHU�VWXGHQWV��6HFRQGO\��ZH�ZDQW�WR�HVWDEOLVK�D�UHDO�
IUDPHZRUN�IRU�H[FKDQJH�DQG�FRPPXQLFDWLRQ�EHWZHHQ�FODVVHV��7KH�WHFKQRORJ-
LFDO�WRRO�PXVW�DOORZ�LQWHUDFWLRQ��VKDULQJ�DQG�SXEOLVKLQJ�RI�WKH�PDWKHPDWLFDO�
SUREOHPV�FUHDWHG�E\�WKH�VWXGHQWV�
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5. An analysis of a project combining mathematical problem 
solving and Twitter 

Given the support teachers need to integrate digital technology into their peda-
JRJLFDO�SUDFWLFH��&RG\�HW�DO����������ZH�DUH�ƢHOG�WHVWLQJ�LQGLYLGXDOL]HG�FRDFKLQJ�
�*LURX[�HW�DO���������WR�DOORZ�WHDFKHUV�WR�DVVHVV�WKHLU�HYROXWLRQ�LQ�WKHLU�WHFK-
QRORJ\�LQWHJUDWLRQ�SUDFWLFHV��&RXORPEH�HW�DO���������

5.1 Research questions

:H�TXHVWLRQ�WKH�HIIHFWV�RI�RXU�WHFKQR�SHGDJRJLFDO�VXSSRUW�DQG�WKH�YDOXH�RI�WKLV�
SURMHFW��:H�DOVR�TXHVWLRQ�WKH�OHDUQHUVŤ�SHUFHSWLRQV�RI�WKH�GHYLFH�VXEPLWWHG��DQG�
the technological tool used6 This leads us to construct four research questions: 

4���,V�WKH�SURSRVHG�GHYLFH�UHOHYDQW�WR�VWXGHQWVŤ�OHDUQLQJ"
4���'LG�RXU�WHFKQR�SHGDJRJLFDO�VXSSRUW�KDYH�DQ�HIIHFW�RQ�RXU�WHDFKHUVŤ�
desire to integrate digital technology into the classroom?
4���+DV�RXU�WHFKQR�SHGDJRJLFDO�VXSSRUW�KDG�DQ�HIIHFW�RQ�RXU�WHDFKHUVŤ�
sense of competence?
4���:KDW�DUH�WKH�SHUFHSWLRQV�RI�WKH�OHDUQHUV�VXEMHFWHG�WR�RXU�OHDUQLQJ�
device?

5.2 Data collection

7KH�SHUFHSWLRQV�RI�WKH�WHDFKHUV�LQYROYHG�LQ�RXU�H[SHULPHQW�ZHUH�FROOHFWHG�RQ�
GLIIHUHQW�YDULDEOHV��4XHVWLRQQDLUHV�ZHUH�GHYHORSHG�DV�SDUW�RI�MRLQW�UHVHDUFK�
ZLWK�IHOORZ�UHVHDUFKHUV��'H�/LªYUH�HW�DO����������:H�DVNHG�WHDFKHUV�DERXW�WKHVH�
GLPHQVLRQV�EHIRUH�DQG�DIWHU�WKH�H[SHULPHQWDWLRQ��6WXGHQWVŤ�SHUFHSWLRQV�ZHUH�
DOVR�VXUYH\HG�EXW�SRVW�H[SHULPHQWDWLRQ��:H�TXHVWLRQHG�IRXU�YDULDEOHV��HDVH�
RI�XVH�RI�WKH�GLJLWDO�WRRO�7ZLWWHU��JDPLƢFDWLRQ��QHHG�IRU�H[WHUQDO�KHOS��DQG�PR-
tivation6 Given the levels of the classes, it is appropriate to adapt the methods 
used to question the students according to their age6 Indeed, our sample is 
PDGH�XS�RI�WHQ�FODVVHV�RI�GLIIHUHQW�OHYHOV��7ZR�YHUVLRQV�RI�RXU�TXHVWLRQQDLUH�
ZHUH�SURSRVHG��DQ�DGDSWHG�YHUVLRQ��IRU�WKH�ƢUVW�WR�WKLUG�JUDGHV��IDYRULQJ�DQ�
RUDO�DGPLQLVWUDWLRQ�ZLWK�SLFWRULDO�DQVZHUV�ZKHUH�ZH�UHDG�WKH�TXHVWLRQV�DORXG��
DQG�D�ŧVWDQGDUGŨ�YHUVLRQ�ZLWK���OHYHO�/LNHUW�VFDOHV��7KH�DGDSWHG�YHUVLRQ�ZDV�
GHVLJQHG�IROORZLQJ�WKH�UHFRPPHQGDWLRQV�RI�WKH�YDGH�PHFXP�RI�WKH�,QVWLWXWH�
IRU�5HVHDUFK�LQ�3V\FKRORJLFDO�6FLHQFHV�RI�WKH�&DWKROLF�8QLYHUVLW\�RI�/RXYDLQ�
�,36<�8&/��IRU�WKH�UHDOL]DWLRQ�RI�TXDOLWDWLYH�VXUYH\V�ZLWK�\RXQJ�FKLOGUHQ�
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5.3 Data processing methods

)RU�FORVHG�HQGHG�TXHVWLRQV�ZLWK�RQH�SRVVLEOH�DQVZHU�DQG�RUGHUHG�YDULDEOHV��
ZH�DVVLJQHG�D�QXPEHU�WR�HDFK�UHVSRQVH�PRGDOLW\��7KLV�DOORZHG�XV�WR�FRQYHUW�
WKH�WH[WXDO�GDWD�LQWR�QXPHULFDO�GDWD��

Table 2. Treatment of responses to closed-ended questions.

ŧ6WURQJO\�GLVDJUHHŨ
ŧ'LVDJUHHŨ
ŧ$JUHHŨ
ŧ6WURQJO\�DJUHHŨ

0
1
2
3

Source: Dragone, Temperman, De Lièvre (UMONS, 2022)

)RU�WKH�TXDOLWDWLYH�RSHQ�HQGHG�TXHVWLRQV��ZH�SURFHVVHG�WKHP�YLD�9R\DQW�
7RROV�E\�WDUJHWLQJ�WKH�PRVW�FLWHG�RFFXUUHQFHV�LQ�WKH�WH[W�DV�ZHOO�DV�WKH�ZRUGV�
DVVRFLDWHG�ZLWK�WKHP�

5.4 Results

:H�SUHVHQW�RXU�GHWDLOHG�UHVXOWV��EHORZ��DFFRUGLQJ�WR�RXU�IRXU�UHVHDUFK�TXHVWLRQV�

Q1: Is the proposed system relevant to student learning?
%HIRUH�H[SHULPHQWDWLRQ��VL[�RI�WKH�WHQ�WHDFKHUV�EHOLHYH�WKDW�WKLV�SURMHFW�LV�SURE-
DEO\�UHOHYDQW�IURP�WKH�SRLQW�RI�YLHZ�RI�VWXGHQW�OHDUQLQJ��7KH�RWKHU�VXEMHFWV�DUH�
certain of its relevance6 Given that these teachers responded positively to partic-
LSDWH�LQ�WKLV�SURMHFW��ZH�FRXOG�H[SHFW�WHDFKHUV�WR�KDYH�D�SRVLWLYH�UHSUHVHQWDWLRQ�
RI�WKLV�SURMHFW�IRU�WKHLU�VWXGHQWVŤ�OHDUQLQJ��$IWHU�H[SHULPHQWDWLRQ��RXU�VDPSOH�
ZDV�XQDQLPRXV�DERXW�WKH�UHOHYDQFH�RI�WKH�SURMHFW��7KH�SRVW�WHVW�DQDO\VLV�RI�WKH�
SURMHFW�E\�WKH�WHDFKHUV�ZDV�FDUULHG�RXW�LQ�WKUHH�ZD\V�

Regarding the effectiveness of the digital tool and its usefulness in this 
DFWLYLW\������RI�RXU�VDPSOH�HPSKDVL]H�WKH�XVHIXOQHVV�RI�7ZLWWHU�WR�FRPPX-
QLFDWH�DQG�FRUUHVSRQG�ZLWK�RWKHU�FODVVHV��ŧ8VHIXO�WR�FRPPXQLFDWH�ZLWK�RWKHU�
FODVVHV�DQG�LQYROYH�WKH�FKLOG�PRUH�Ũ��ŧ7KH�WRRO�DOORZV�WR�FRPPXQLFDWH�ZLWK�RWKHU�
VFKRROV�Ũ��HPSKDVL]LQJ�WKH�SDUWLFLSDWLRQ�RI�DOO�VWXGHQWV��ŧ$OO�FKLOGUHQ�DUH�DFWRUV�
�WKH\�FDPH�WR�ZULWH�VHYHUDO�DQVZHUV�HDFK�LQ�WXUQ��Ũ��

Regarding the effect of the use of this digital tool on the students: four 
WHDFKHUV�RXW�RI�WHQ�QRWH�DQ�LQFUHDVHG�PRWLYDWLRQ��ŧ0RWLYDWLRQ������LQWHUHVW��
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participation of ALL”. Three teachers report that students are enthusiastic 
DERXW�WDNLQJ�SDUW�LQ�WKH�WDVNV�RIIHUHG� ŧ6WXGHQWV�DUH�FXULRXV�DQG�LQWHUHVWHG�
LQ�ZRUNLQJ�ZLWK�GLJLWDO�WRROV�Ũ��ŧ&KLOGUHQ�HQMR\�XVLQJ�D�WRRO�WKDW�LV�XVXDOO\�YHU\�
OLWWOH�XVHG�E\�WKHP�LQ�WKH�FODVVURRP�Ũ��ŧ+DSS\�WR�EH�DEOH�WR�XVH�D�WRRO�WKDW�RQO\�
WKH�ELJ�NLGV�FDQ�XVH�Ũ�

5HJDUGLQJ�LPSURYHPHQWV�WR�WKLV�SURMHFW��WZR�WHDFKHUV�VXJJHVW�WKDW�FKDOOHQJHV�
EHWZHHQ�FODVVHV�RI�WKH�VDPH�OHYHO�ZLWK�VSHFLƢF�WKHPHV�EH�LQWURGXFHG��ŧ$�VRUW�
RI�FKDOOHQJH�EHWZHHQ�FODVVHV��:H�FRXOG�HYHQ�VWDUW�WKH�FKDOOHQJH�LQ�FODVV�DQG�
VHOHFW�WKH��ş��EHVW�TXHVWLRQV�Ũ�

Q2: Has our techno-pedagogical support had an effect on our teachers’ 
desire to integrate digital technology into the classroom?
$IWHU�H[SHULPHQWDWLRQ������RI�RXU�WHDFKHUV�VDLG�WKH\�ZHUH�ŧFRPSOHWHO\�LQ�
DJUHHPHQWŨ�ZLWK�LQWHJUDWLQJ�GLJLWDO�WHFKQRORJ\�LQWR�WKHLU�FODVVURRPV��7KH\�ZHUH�
DOVR�DVNHG�WR�MXVWLI\�WKHLU�FKRLFHV��7KUHH�WHDFKHUV�VDLG�WKDW�GLJLWDO�WHFKQRORJ\�
DOORZV�IRU�LQFUHDVHG�PRWLYDWLRQ�LQ�WKHLU�VWXGHQWV��ŧ,W�KHOSV�PRWLYDWH�VWXGHQWV�
�LQWHUDFWLYLW\�DQG�GLYHUVLW\��Ũ.�2QH�WHDFKHU�RXW�RI�ƢYH�EHOLHYHV�WKDW�LW�ZRXOG�DOORZ�
WKHLU�VWXGHQWV�WR�XQGHUVWDQG�WKH�GLJLWDO�ZRUOG�LQ�RXU�VRFLHW\��ŧ7R�GLYHUVLI\�P\�
ZD\�RI�ZRUNLQJ�DQG�WR�WHDFK�P\�VWXGHQWV�WR�XVH�WKH�GLJLWDO�WRROV�WKDW�DUH�QRZ�
an integral part of our lives6”.

Q3: Has our techno-pedagogical support had an effect on our teachers’ 
sense of competence?
7KH�WHDFKHUV�ZHUH�DVNHG�WR�HYDOXDWH�WKHLU�IHHOLQJ�RI�FRPSHWHQFH�ZLWK�UHJDUG�
to the technical mastery of digital tools and the development of activities using 
GLJLWDO�WHFKQRORJ\��5HJDUGLQJ�WKH�IHHOLQJ�RI�WHFKQLFDO�FRPSHWHQFH������RI�WKH�
WHDFKHUV�VXUYH\HG�FRQVLGHU�WKHPVHOYHV�ŧJHWWLQJ�E\Ũ�LQ�WKH�XVH�RI�GLJLWDO�WRROV��
ZKLOH�WKH�UHVW�RI�WKH�VDPSOH�VDLG�WKH\�ŧKDYH�JRRG�NQRZOHGJHŨ�EHIRUH�WKH�H[-
SHULPHQWDWLRQ��:H�REVHUYH�D�SRVLWLYH�HYROXWLRQ�RI�WHDFKHUVŤ�SHUFHSWLRQV�DIWHU�
H[SHULPHQWDWLRQ��,QGHHG��VHYHQ�RXW�RI�WHQ�WHDFKHUV�UHSRUW�JRRG�NQRZOHGJH��
DQG�WKUHH�WHDFKHUV�FRQVLGHU�WKHPVHOYHV�H[SHUWV��7KH�IHHOLQJ�RI�FRPSHWHQFH�LQ�
WKH�SHGDJRJLFDO�XVHV�RI�GLJLWDO�WHFKQRORJ\�DOVR�LPSURYHG�IRU�DOO�WHDFKHUV��:KLOH�
����FRQVLGHUHG�WKHPVHOYHV�WR�KDYH�QR�NQRZOHGJH�DQG�����KDG�OLWWOH�NQRZO-
HGJH������VDLG�WKH\�KDG�JRRG�NQRZOHGJH�DQG�����FRQVLGHUHG�WKHPVHOYHV�WR�
EH�ŧH[SHUWVŨ�DIWHU�H[SHULPHQWDWLRQ�
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Q4: What are the perceptions of the learners subjected to our learning device?
:H�QRWH�WKDW�QHDUO\�VHYHQ�RXW�RI�WHQ�VWXGHQWV�VD\�WKH\�ŧWRWDOO\�DJUHHŨ�RQ�WKH�PR-
WLYDWLQJ�QDWXUH�RI�WKH�SURMHFW�DQG�����RI�WKH�VWXGHQWV�LQWHUYLHZHG�UHDOO\�HQMR\HG�
WDNLQJ�SDUW�LQ�LW��7KLV�LV�LQ�OLQH�ZLWK�ZKDW�WKH�WHDFKHUV�VDLG��ŧ7KH�FKLOGUHQ�ZHUH�
YHU\�PRWLYDWHG��LQWHUHVWHG�DQG�LQYROYHG�Ũ��ŧ7KH\�ZHUH�YHU\�KDSS\�DQG�ORRNLQJ�IRU�
VRPHWKLQJ�Ũ��ŧ7KH\�ZHUH�PRWLYDWHG�E\�WKH�LGHD�RI�XVLQJ�GLJLWDO�WRROV��DV�WKH\�DUH�
QRW�XVHG�WR�WKHP��DQG�WKH\�ZHUH�DOVR�YHU\�HQWKXVLDVWLF�DERXW�WKH�LGHD�RI�VKDU-
LQJ�ZLWK�RWKHU�FODVVHV�Ũ. 5HJDUGLQJ�WKH�LWHP�DERXW�WKH�HDVH�RI�XVH�RI�WKH�7ZLWWHU�
DFFRXQW��RQH�RXW�RI�WZR�VWXGHQWV�DJUHHG�ZLWK�LW��0RUHRYHU������RI�RXU�VDPSOH�
VWDWHG�WKDW�WKH\�GLG�QRW�QHHG�DQ\�H[WHUQDO�KHOS�LQ�ZULWLQJ�DQG�SRVWLQJ�7ZHHWV�RQ�
WKHLU�FODVVŤ�7ZLWWHU�DFFRXQW��7KH�WHDFKHUVŤ�WHVWLPRQLHV�DOVR�VXSSRUW�WKLV��ŧ7KH\�
UHDOO\�OLNHG�LW��7KH\�ZHUH������LQYHVWHG�LQ�WKH�DFWLYLWLHV��,�ZDV�RQO\�WKH�UHVRXUFH�
SHUVRQ�LQ�FDVH�RI�TXHVWLRQV�DERXW�WKH�WRRO��FRPSXWHU���7KH\�IRXQG�D�ORW�RI�VLWX-
DWLRQV��EXW�LW�ZDV�LPSRVVLEOH�WR�XVH�WKHP�DOO�SURSHUO\��7KH\�ZHUH�YHU\�FXULRXV�Ũ��

6. Conclusion 

$OWKRXJK�RXU�FRQFOXVLRQV�FDQQRW�EH�JHQHUDOL]HG�JLYHQ�RXU�VDPSOH�VL]H��RXU�
H[SHULPHQWDWLRQ�DOORZV�XV�WR�SURYLGH�VHYHUDO�FRQFOXVLRQV��)LUVW��ZH�FDQ�VHH�
WKDW�RXU�SURMHFW�DV�ZHOO�DV�WKH�FKRVHQ�GLJLWDO�WRRO��7ZLWWHU��VHHP�WR�EH�DGDSWHG�
to students from CP to CM26 The analysis of the perceptions of our sample of 
VWXGHQWV�GRHV�QRW�UHYHDO�DQ\�GLIƢFXOWLHV�LQ�XVLQJ�WKH�FODVV�7ZLWWHU�DFFRXQW��
Moreover, they recognize the motivating character of this device6 As for the 
WHDFKHUV�LQYROYHG��WKH\�DUH�XQDQLPRXV�DERXW�WKH�UHOHYDQFH�RI�WKLV�SURMHFW�IRU�
WKHLU�VWXGHQWVŤ�OHDUQLQJ��7KH�PDMRULW\�RI�WHDFKHUV�UHSRUWHG�WKH�HIIHFWLYHQHVV�
DQG�XVHIXOQHVV�RI�7ZLWWHU�LQ�WKLV�SURMHFW��,W�VKRXOG�EH�QRWHG�WKDW�WKH�SHUFHLYHG�
HDVH�RI�XVH�RI�D�WRRO�ş�RU�XVDELOLW\�ş�LPSDFWV�WKH�SHUFHLYHG�XVHIXOQHVV�RI�WKH�
WRRO��'DYLV�HW�DO����������6WXGLHV�LQGLFDWH�WKDW�GLJLWDO�SUDFWLFHV�FRQGXFWHG�ZLWK�
7ZLWWHU�HQKDQFH�SURMHFW�PHWKRGRORJLHV��OHDUQHU�FUHDWLRQ��DQG�WKH�YDOXLQJ�RI�
VWXGHQW�DFWLYLWLHV��'HOHVDOOH�	�0DUTXL«���������

)LQDOO\��ZH�QRWH�WKDW�WKH�WHDFKHUV��IROORZLQJ�RXU�DFFRPSDQLPHQW�WKURXJKRXW�
WKH�SURMHFW�DQG�DIWHU�KDYLQJ�WDNHQ�SDUW�LQ�LW��ZRXOG�OLNH�WR�LQWHJUDWH�GLJLWDO�WHFK-
QRORJ\�LQWR�WKHLU�WHDFKLQJ�SUDFWLFHV��:H�DOVR�QRWH�WKDW�WKH\�KDYH�SURJUHVVHG�LQ�
WKHLU�VHQVH�RI�FRPSHWHQFH��ERWK�WHFKQLFDO�DQG�SHGDJRJLFDO��DQG�WKDW�WKLV�LV�RQH�RI�
WKH�H[SODQDWRU\�IDFWRUV�RI�D�ORZ�XVH�RI�GLJLWDO�WHFKQRORJ\�E\�WHDFKHUV��7VDL�DQG�
&KDL��������9LOOHQHXYH�HW�DO����������:H�K\SRWKHVL]H�WKDW�RXU�WHFKQR�SHGDJRJLFDO�
VXSSRUW�SRVLWLYHO\�LQƣXHQFHG�RXU�WHDFKHUVŤ�VHQVH�RI�FRPSHWHQFH�
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