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UvaMate: A Serious Game for Learning Mathematics for 
Children with ADHD: Usability Evaluation
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Abstract. (YHQ�WKRXJK�JDPHV�WKDW�IRFXV�RQ�WKH�GHYHORSPHQW�RI�ORJLFDO�PDWKHPDWLFDO�VNLOOV�DLPHG�DW�
PDLQWDLQLQJ�WKH�DWWHQWLRQ�RI�FKLOGUHQ�ZLWK�$'+'�FXUUHQWO\�H[LVW��WKHUH�DUH�QR�DSSOLFDWLRQV�DYDLODEOH�
WR�OHDUQ�KRZ�WR�VROYH�PDWKHPDWLFDO�SUREOHPV��,Q�YLHZ�RI�WKLV�SUREOHP��D�VHULRXV�JDPH�ZDV�GHVLJQHG�
DQG�GHYHORSHG� WR� HQDEOH� FKLOGUHQ� WR� DFKLHYH� VLJQL¿FDQW� OHDUQLQJ� LQ� WKLV� VXEMHFW��$Q� HYDOXDWLRQ�ZDV�
SHUIRUPHG�RI� WKH�LQWHUIDFH�RI�D�VHFWLRQ�RI� WKH�JDPH�IRFXVLQJ�RQ�WKH�FRQFHSW�RI�FRXQWLQJ��:RUN�ZDV�
SHUIRUPHG�ZLWK���WHDFKHUV�E\�PHDQV�RI�D�:L]DUG�RI�2]�H[SHULPHQW��$�&684�TXHVWLRQQDLUH�ZDV�DOVR�
used to gather general information on the teachers, such as gender and age. The children’s experience in 
XVLQJ�WKH�DSSOLFDWLRQ�ZDV�DOVR�DVVHVVHG��7KH�VWXG\�LQGLFDWHV�WKDW�WKH�FXUUHQW�LQWHUIDFH�LV�XVDEOH��WKRXJK�
it requires certain improvements in terms of typography, image design, and color.

Keywords: Usability evaluation, Serious games, ADHD, Wizard of Oz, User experience.

Resumen. En la actualidad, si bien existen juegos enfocados al desarrollo de habilidades lógico-
matemáticas dirigidos a lograr la atención de niños con TDAH, no hay aplicaciones para el aprendizaje 
en la resolución de problemas matemáticos. Alineado a esta problemática, se llevó a cabo el diseño y 
GHVDUUROOR�GH�XQ�MXHJR�VHULR�TXH�SHUPLWD�TXH�ORV�QLxRV�DOFDQFHQ�XQ�DSUHQGL]DMH�VLJQL¿FDWLYR�HQ�HVWH�
tema. Se realizó la evaluación de la interfaz de una sección del juego enfocada al concepto de conteo, 
se trabajó con 7 docentes mediante un experimento de Mago de Oz. Sumado a lo anterior, se aplicó 
un cuestionario de CSUQ, se recolectaron datos generales de los docentes como sexo y edad. Por otra 
parte, se valoró la experiencia de los niños durante el uso de la aplicación. El estudio indica que la 
interfaz actual es utilizable; sin embargo, necesita algunas mejoras en cuanto a tipografía, diseño de 
imagen y color.

Palabras clave: Evaluación de usabilidad, Juegos serios, TDAH, Mago de Oz, Experiencia de usuario.
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1. Introduction

$WWHQWLRQ�'H¿FLW�+\SHUDFWLYLW\�'LVRUGHU� �$'+'�� LV� WKH�PRVW� FRPPRQ� ODEHO� IRU� FKLOGUHQ�ZKR� GLVSOD\�
VLJQL¿FDQW� SUREOHPV� RI� DWWHQWLRQ�� LPSXOVLYHQHVV� DQG� K\SHUDFWLYLW\��7KLV� GLVRUGHU� DIIHFWV� D� VLJQL¿FDQWO\�
heterogeneous population and is one of the main reasons for referring children to doctors and mental health 
SURIHVVLRQDOV��GXH�WR�EHKDYLRUDO�SUREOHPV��%DUNOH\�	�0XUSK\��������

ADHD is one of the most prevalent child disorders (American Psychiatric Association, 2000). Based on 
DQ�H[WHQVLYH�OLWHUDWXUH�UHYLHZ��5LHI��������LQGLFDWHV�WKDW�EHWZHHQ���DQG���SHUFHQW�RI�VFKRRO�DJH�FKLOGUHQ�
KDYH�$'+'��,Q�0H[LFR��DSSUR[LPDWHO\���LQ����FKLOGUHQ�PD\�EH�GLDJQRVHG�ZLWK�WKLV�GLVRUGHU��3DODFLRV±
Cruz et al., 2011).

Artigas-Pallarés & Narbona García (2011) point out that ADHD is characterized by failure or alteration 
LQ�WKH�GHYHORSPHQW�RI�WKH�IXQFWLRQV�DVVRFLDWHG�ZLWK�PDWXULQJ�RI�WKH�FHQWUDO�QHUYRXV�V\VWHP��WKH�FKLOGUHQ�
GLVSOD\�ODFN�RI�DWWHQWLRQ��K\SHUDFWLYLW\�DQG�LPSXOVLYHQHVV��ZKLFK�PD\�SURGXFH�FRQÀLFWV�LQ�WKH�HPRWLRQDO��
cognitive, academic and social areas (Alvárez Menéndez & Pinel González, 2015).

&KLOGUHQ�DQG�DGROHVFHQWV�ZLWK�$'+'�GR�PXFK�EHWWHU�ZKHQ�WKH\�DUH�JLYHQ�LQWHUHVWLQJ��LQQRYDWLYH�DQG�
PRWLYDWLQJ�DFWLYLWLHV��,Q�JHQHUDO��PRVW�VWXGHQWV�ZLWK�$'+'�FDQ�OHDUQ�DGHTXDWHO\�LQ�D�UHJXODU�FODVVURRP�
ZKHQ�WKH�WHDFKHUV�XVH�HIIHFWLYH�LQVWUXFWLRQ�VWUDWHJLHV��5LHI��������KLJKOLJKWV�WKDW�JRRG�WHDFKLQJ�SUDFWLFHV�
are useful for all students in the classroom, and that they are at the same time necessary techniques and 
VWUDWHJLHV�IRU�WKH�DFDGHPLF�VXFFHVV�RI�FKLOGUHQ�ZLWK�$'+'�

0DQ\�UHVRXUFHV�DUH�DYDLODEOH�IRU�WUHDWPHQW�DQG�OHDUQLQJ�LPSURYHPHQW�IRU�FKLOGUHQ�ZLWK�$'+'��5HVHDUFK�
E\�:RXWHUV��YDQ�1LPZHJHQ��YDQ�2RVWHQGRUS��	�YDQ�GHU�6SHN��������LQGLFDWHV�WKDW�WKH�LQFOXVLRQ�RI�JDPLQJ�
and serious games can promote learning by optimizing the concentration level of the children that use 
WKHP��ZKLFK�LPSURYHV�OHDUQLQJ�DQG�RIIHUV�PRWLYDWLRQ�WKDW�LV�HTXDO�WR�RU�EHWWHU�WKDQ�RWKHU�PHWKRGV�LQ�WHUPV�
RI�DFTXLULQJ�NQRZOHGJH�

Considering the efforts made to incorporate technology in education, there has been motivation to 
develop tools supported by gaming and serious game techniques in the Mexican context, focusing on 
WHDFKLQJ�PDWKHPDWLFV�WR�FKLOGUHQ�ZLWK�$'+'�

This article is part of a doctoral research project to develop a Model of Instruction Design (MID) for 
FKLOGUHQ�ZLWK�$'+'�WR�OHDUQ�WR�VROYH�PDWKHPDWLFDO�SUREOHPV��7KH�REMHFWLYH�RI�WKLV�DUWLFOH�LV�WR�SUHVHQW�WKH�
results obtained from the usability evaluation of a serious game named “UVAMATE”, designed to develop 
PDWKHPDWLFDO�SUREOHP�VROYLQJ�VNLOOV�LQ�FKLOGUHQ�ZLWK�$'+'�

7KH�DUWLFOH� LV�JURXSHG�LQWR�¿YH�VHFWLRQV��7KH�VHFRQG�VHFWLRQ�GHVFULEHV�D�V\VWHPDWLF� OLWHUDWXUH�UHYLHZ��
LQFOXGLQJ�RQ�SUREOHPV�DVVRFLDWHG�ZLWK�WHDFKLQJ�PDWKHPDWLFV�WR�FKLOGUHQ�ZLWK�$'+'��DV�ZHOO�DV�WKH�XVH�RI�
VHULRXV�JDPHV�WR�WHDFK�PDWKHPDWLFV�WR�FKLOGUHQ�ZLWK�$'+'��6HFWLRQ�WKUHH�IRFXVHV�RQ�D�PHWKRGRORJ\�WR�
HYDOXDWH�WKH�SURSRVHG�JDPH��DQG�WKH�UHVXOWV�RI�WKH�HYDOXDWLRQ�DUH�SUHVHQWHG�LQ�VHFWLRQ�IRXU��/DVWO\��WKH�¿IWK�
VHFWLRQ�SURYLGHV�D�EULHI�VXPPDU\��D�GLVFXVVLRQ�RI�WKH�UHVXOWV��DQG�IXWXUH�ZRUN�

2. Systematic literature review

$�V\VWHPDWL]HG�VHDUFK�ZDV�SHUIRUPHG�EDVHG�RQ�D�KHXULVWLF�DQG�KHUPHQHXWLFDO���VWHS�SURFHVV�IRXQG�LQ�WKH�
OLWHUDWXUH��/RQGRxR�3DODFLR��0DOGRQDGR�*UDQDGRV��	�&DOGHUyQ�9LOODIixH]���������$�VHDUFK�ZDV�PDGH�IRU�
DUWLFOHV�DQG�GRFXPHQWV�UHODWHG�WR�WKH�SURFHVV�RI�WHDFKLQJ�OHDUQLQJ�PDWKHPDWLFV�LQ�FKLOGUHQ�ZLWK�$'+'��DV�
ZHOO�DV�WKH�XVH�RI�VHULRXV�JDPHV�DV�D�WHFKQRORJLFDO�WRRO�WR�WHDFK�PDWKHPDWLFV�WR�WKLV�YXOQHUDEOH�VHJPHQW�RI�
WKH�SRSXODWLRQ��7R�WKLV�HQG��D�VHDUFK�VWULQJ�ZDV�GHYHORSHG�LGHQWLI\LQJ�WKH�FRQFHSWV�DQG�FRQVWUXFWV�UHODWHG�
to these topics. 

,W�ZDV�GHFLGHG�WR�XVH�DUWLFOHV�SXEOLVKHG�ZLWKLQ�WKH�ODVW����\HDUV��ZULWWHQ�LQ�(QJOLVK�RU�6SDQLVK��DQG�WKDW�
are reported to have been developed for different contexts.

7KH� IROORZLQJ� FULWHULD� ZHUH� GH¿QHG� IRU� WKH� VHDUFK�� /HDUQLQJ� SUREOHPV� RI� FKLOGUHQ� ZLWK� $'+'��
PDWKHPDWLFV�OHDUQLQJ�SUREOHPV�RI�FKLOGUHQ�ZLWK�$'+'��XVH�RI�VHULRXV�JDPHV�DV�D�WHFKQRORJLFDO�WRRO�WR�
SURPRWH� OHDUQLQJ� IRU� WKHVH� FKLOGUHQ�� DV�ZHOO� DV� WKH� XVH� RI� VHULRXV� JDPHV� WR� SURPRWH� OHDUQLQJ� WR� VROYH�
mathematical problems.

$UWLFOHV� ZHUH� REWDLQHG� IURP� VSHFLDOL]HG� GDWDEDVHV� DQG� UHSRVLWRULHV� VXFK� DV�� ,(((��$&0�� 6SULQJHU��
*RRJOH� 6FKRRODU�� 6DJH� -RXUQDOV�� (%6&2�� DPRQJ� RWKHUV��$� WDEOH�ZDV� SUHSDUHG� WR� UHYLHZ� WKH� VHDUFKHG�
DUWLFOHV��LQGLFDWLQJ�WKHLU�FKDUDFWHULVWLFV��ZLWK�WKH�LQWHQWLRQ�RI�¿QGLQJ�GLIIHUHQFHV�DQG�VLPLODULWLHV�EHWZHHQ�
WKHP��,Q�WKH�HQG�����DUWLFOHV�ZHUH�REWDLQHG�IURP�WKH�GDWDEDVHV�DQG�UHSRVLWRULHV��)ROORZLQJ�DQ�DQDO\VLV�����
DUWLFOHV�ZHUH�IRXQG�WR�IXO¿OO�WKH�GH¿QHG�FKDUDFWHULVWLFV�DQG�FRQGLWLRQV�RI�WKH�VHDUFK��

$Q�DQDO\VLV�DQG�WKHRUHWLFDO�FRQVWUXFW�ZHUH�GHYHORSHG�EDVHG�RQ�WKH�DUWLFOHV��SURYLGLQJ�D�FULWLFDO�SHUVSHFWLYH�
and identifying areas of opportunity for this study. 
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2.1 Problems associated with the teaching-learning process of children with ADHD

6WXGLHV�ZHUH� IRXQG� LQ� WKH� OLWHUDWXUH� UHJDUGLQJ� WKH� WHDFKLQJ�OHDUQLQJ� SUREOHPV� RI� FKLOGUHQ�ZLWK�$'+'�
�0LUDQGD��-DUTXH��	�7DUUDJD���������(YHQ�WKRXJK�WKH\�KDYH�QRUPDO�LQWHOOLJHQFH��FKLOGUHQ�ZLWK�WKLV�GLVRUGHU�
PD\�KDYH�DWWHQWLRQ�VSDQ�SUREOHPV��DV�ZHOO�DV�ORZ�DFDGHPLF�SHUIRUPDQFH�DQG�OHDUQLQJ�SUREOHPV��6WHSKHQ��
�������0RVW�FKLOGUHQ�ZLWK�$'+'�KDYH�VFKRRO�UHODWHG�SUREOHPV��DQG�DW�WKH�VDPH�WLPH�D�KLJK�SHUFHQWDJH�RI�
them have learning disabilities (Rief, 2012).

,Q�DGGLWLRQ�WR�WKH�PDLQ�SUREOHPV��VXFK�DV�ODFN�RI�DWWHQWLRQ��LPSXOVLYHQHVV�DQG�K\SHUDFWLYLW\��FKLOGUHQ�
ZLWK�$'+'�PD\� H[SHULHQFH� SUREOHPV� LQ� WKH� FRJQLWLYH�� GHYHORSPHQWDO� DQG� DFDGHPLF� DUHDV�� DQG� HYHQ�
health-related problems (Rief, 2012).

Miranda et al. (2006) point out that the short attention span of school-age children sometimes affects 
WKHLU�SHUIRUPDQFH�DQG�EHKDYLRU�LQ�WKH�FODVVURRP��EHFDXVH�WKHLU�LPSXOVLYHQHVV�RIWHQ�LPSOLHV�QRW�IROORZLQJ�
family, interpersonal and/or educational rules. 

)HUQiQGH]�0DUWtQ�� +LQRMR� /XFHQD��	�$]QDU� 'tD]� ������� DQG� 5LHI� ������� KDYH� IRXQG� WKDW� OHDUQLQJ�
GLI¿FXOWLHV�DQG�$'+'�DUH�LQWHUUHODWHG�E\�DERXW����DQG����SHUFHQW��DQG�EHOLHYH�WKDW�VRPHZKHUH�EHWZHHQ�
RQH�WKLUG�DQG�RQH�KDOI�RI�FKLOGUHQ�ZLWK�$'+'�KDYH�OHDUQLQJ�GLVDELOLWLHV��

7KH�ODFN�RI�DWWHQWLRQ�PDNHV�LW�GLI¿FXOW�WR�SHUIRUP�SURFHVVHV�VXFK�DV�FDOFXODWLRQV��RUDO�H[SUHVVLRQ��UHDGLQJ�
DQG�ZULWLQJ��ZKLFK�RIWHQ�UHTXLUH�H[WUD�DVVLVWDQFH�DQG�GLUHFWLRQ�IURP�WKH�WHDFKHUV�LQ�FKDUJH�RI�GHYHORSLQJ�
OHDUQLQJ�DELOLWLHV�IRU�WKLV�VHJPHQW�RI�WKH�SRSXODWLRQ��.OLPHQNR��������

7KH�OLWHUDWXUH�UHSRUWV� WKDW� WKH�WHDFKHUV¶�DWWLWXGHV�WRZDUGV�$'+'�DUH�IDU�IURP�LGHDO��DQG�WKDW� WKH\�DUH�
QRW� VXI¿FLHQWO\�NQRZOHGJHDEOH��7KH\� ODEHO� WKHP�DV�VSRLOHG��GLVREHGLHQW��RU�DJJUHVVLYH�FKLOGUHQ� �1XU�	�
.DYDNFL���������$W�WKH�VDPH�WLPH��WKH�GLI¿FXOWLHV�IDFHG�E\�WHDFKHUV�ZKR�WU\�WR�WHDFK�D�FKLOG�ZLWK�$'+'�DW�
the same time as 25 other children are certainly challenging (Wallace, 2005).

2.2 Problems associated with teaching-learning mathematics for children with ADHD

$'+'� LQYROYHV� D� GH¿FLW� LQ� VHOI�FRQWURO�� DOVR� NQRZQ� DV� H[HFXWLYH� IXQFWLRQV�� ZKLFK� DUH� HVVHQWLDO� IRU�
SODQQLQJ��RUJDQL]LQJ�DQG�FDUU\LQJ�RXW�FRPSOH[�DFWLYLWLHV�RYHU�ORQJ�WLPH�SHULRGV��,Q�FKLOGUHQ�ZLWK�$'+'��
WKH�H[HFXWLYH�SDUW�RI�WKH�EUDLQ��ZKLFK�LV�LQ�FKDUJH�RU�RUJDQL]LQJ�DQG�FRQWUROOLQJ�EHKDYLRU��GRHV�QRW�IXQFWLRQ�
HIIHFWLYHO\��%DUNOH\�	�0XUSK\��������

:KHQ�WKHUH�DUH�OHDUQLQJ�GLVRUGHUV��$'+'�RU�VLPSOH�$''�PD\�FDXVH�ORZ�SHUIRUPDQFH�LQ�PDWKHPDWLFV��
ODUJHO\�DV�D�UHVXOW�RI�DVSHFWV�UHODWHG�WR�PHPRU\�DQG�UHDGLQJ��ZKLFK�DIIHFW�XQGHUVWDQGLQJ�DQG�HOLPLQDWLRQ�
RI�H[WUDQHRXV�LQIRUPDWLRQ�ZKHQ�SHUIRUPLQJ�PXOWLSOH�RSHUDWLRQV��RU�LQ�WUDQVIRUPLQJ�WKH�LQIRUPDWLRQ�LQ�WKH�
mathematical problems (Geary, 2004).

0DQ\�VWXGHQWV�ZLWK�$'+'�KDYH�DFDGHPLF�GLI¿FXOWLHV�ZLWK�PDWKHPDWLFV�EHFDXVH�RI�WKH�PDQ\�SURFHVVHV�
DQG�EUDLQ�IXQFWLRQV�LQYROYHG�LQ�ZRUNLQJ�RQ�PDWKHPDWLFDO�SUREOHPV��5LHI��������

$V�PHQWLRQHG�HDUOLHU��VWXGHQWV�ZLWK�$'+'�KDYH�DWWHQWLRQ��PHPRU\��DQG�FRQWURO�GLI¿FXOWLHV��ZKLFK�SXWV�
WKHP�DW�D�GLVDGYDQWDJH�LQ�WHUPV�RI�DFDGHPLF�SHUIRUPDQFH��7KH�OHDUQLQJ�GLI¿FXOWLHV�DVVRFLDWHG�ZLWK�$'+'�
DIIHFW�PDWKHPDWLFV� OHDUQLQJ� LQ�GLIIHUHQW�ZD\V�DQG�DW�GLIIHUHQW� OHYHOV� �0LUDQGD�&DVDV��6RULDQR�)HUUHU��	�
García Castellar, 2002).

,Q�RUGHU� WR� VROYH�PDWKHPDWLFDO� SUREOHPV�� WKH� FKLOG�PXVW� IROORZ�D� VHULHV� RI� VWHSV� LQYROYLQJ�GLIIHUHQW�
SURFHVVHV��7KH�VHOHFWLRQ�DQG�DGHTXDWH�XVH�RI�WKH�RSHUDWLRQV�LQYROYHV�UHVRXUFHV�VXFK�DV�DWWHQWLRQ��ZRUNLQJ�
PHPRU\�DQG�SODQQLQJ�DQG�RUJDQL]DWLRQ�VNLOOV��,W�LV�WKHUHIRUH�QR�VXUSULVH�WKDW�FKLOGUHQ�ZLWK�$'+'�RIWHQ�
WU\� WR� VROYH�SUREOHPV�ZLWKRXW�KDYLQJ� UHDG�FDUHIXOO\��DQG�HYHQ�ZKHQ� WKH\�KDYH� UHDG�� WKH\�DUH�XQDEOH� WR�
UHPHPEHU� WKH�TXHVWLRQ��DQG� WKHUHIRUH�FRQIXVH� WKH� LQIRUPDWLRQ�RU�IDLO� WR�¿QG�WKH�GLIIHUHQFH�EHWZHHQ�WKH�
JHQHUDO� LQIRUPDWLRQ� RI� WKH� SUREOHP�� WKH� XQNQRZQ� LQIRUPDWLRQ� DQG� WKH� LQIRUPDWLRQ� WKDW�PXVW� EH� IRXQG�
(Miranda Casas et al., 2002). 

$FFRUGLQJ� WR� 5LHI� �������� WKH� IROORZLQJ� SUREOHPV� DUH� DVVRFLDWHG� ZLWK�$'+'�� ORZ� PHPRU\�� VKRUW�
DWWHQWLRQ�VSDQ��SUREOHPV�LQ�IROORZLQJ�VHTXHQFHV��ORZ�VSDWLDO�RUJDQL]DWLRQ��ORZ�PRWRU�DQG�¿QH�PRWRU�VNLOOV��
GLI¿FXOWLHV�LQ�XQGHUVWDQGLQJ�ZKDW�WKH\�DUH�WROG��VHOI�PDQDJHPHQW��DQG�VHOI�FRQWURO�SUREOHPV��$OO�WKHVH�KDYH�
a negative effect on performance in mathematics.
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2.3 Serious games for teaching children with ADHD

7HFKQRORJ\�KDV�EHHQ�XVHG�WR�LPSURYH�WHDFKLQJ�TXDOLW\�LQ�PDQ\�ZD\V��2QH�RI�WKH�PDLQ�ZD\V�LV�WR�LPSURYH�
WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�WHDFKHU�DQG�WKH�VWXGHQWV��,Q�WKH�OLWHUDWXUH�UHYLHZ��VWXGLHV�ZHUH�IRXQG�RQ�WKH�XVH�
RI�VHULRXV�JDPHV�DQG�JDPLQJ�WHFKQLTXHV�WR�VXSSRUW�OHDUQLQJ�IRU�FKLOGUHQ�ZLWK�$'+'�

7KH� XVH� RI� VHULRXV� JDPHV� SURPRWHV� WKH� GHYHORSPHQW� RI� FRPSOH[� WKRXJKW� VNLOOV� UHODWHG� WR� SUREOHP�
VROYLQJ� �.HOOHU�� ������� ORJLFDO� WKRXJKW� �+LJJLQV�� ������:KLWHEUHDG���������� VWUDWHJ\�SODQQLQJ� �-HQNLQV��
������0F)DUODQH��6SDUURZKDZN��	�+HDOG���������DV�ZHOO�DV�VHOI�SDFHG�OHDUQLQJ��5LHEHU��������=LPPHUPDQ�
	�6FKXQN���������

The study by Bul et al. (2015) demonstrates the effectiveness of serious games as a strategy for teaching 
FKLOGUHQ�ZLWK�$'+'��,W�DOVR�VWDWHV�WKDW�WKH�HOHPHQWV�FRQWDLQHG�LQ�VHULRXV�JDPHV�HQDEOH�WKHP�WR�EHWWHU�GLUHFW�
their activities and to regulate their emotions. Echeverry Chaves & González Valencia (2014) indicate that 
VHULRXV�JDPHV�DUH�SRVLWLYH�IRU�SHUVRQDO�GHYHORSPHQW�DQG�LQFOXVLRQ�LQ�VRFLHW\��DV�ZHOO�DV�D�GLGDFWLF�IRUP�RI�
HQWHUWDLQPHQW�WR�H[SRVH�FKLOGUHQ�WR�WKH�XVH�RI�PRGHUQ�WHFKQRORJLHV��2Q�WKHLU�SDUW��/DX��6PLW��)OHPLQJ��	�
Riper (2017) point out that serious games can be effective in reducing the symptoms related to the disorder. 

2.4 Serious games for teaching mathematics to children with ADHD

$�VWXG\�E\�)RUG��3RH��	�&R[��������FRPSDUHV�WKH�HIIHFWV�RI�WKH�XVH�RI�WZR�PDWKHPDWLFV�VRIWZDUH�SDFNDJHV��
DQG�WZR�RWKHU�SDFNDJHV�IRU�UHDGLQJ��DLPHG�DW�KROGLQJ�WKH�DWWHQWLRQ�RI��FKLOGUHQ�ZLWK�$'+'��7KH�VWXG\�ZDV�
FDUULHG�RXW�ZLWK�GLDJQRVHG�FKLOGUHQ�LQ�WKLUG�DQG�IRXUWK�JUDGH��7KH�REMHFWLYH�RI�WKH�VWXG\�ZDV�WR�GHWHUPLQH�
ZKHWKHU�WKH�VRIWZDUH�FRXOG�LQFUHDVH�WKHVH�FKLOGUHQ¶V�DWWHQWLRQ��7KH�UHVXOWV�LQGLFDWH�WKDW�DWWHQWLRQ�LQFUHDVHV�
ZKHQ�D�JDPH�IRUPDW�LV�XVHG�ZLWKRXW�H[FHVVLYH�DQLPDWLRQ��+RZHYHU��WKLV�VWXG\�GLG�QRW�HYDOXDWH�ZKHWKHU�
OHDUQLQJ�ZDV�DFKLHYHG�

0XxR]��1DYDUUR��	�)DEUHJDW��������GLVFXVV�D�YLGHR�JDPH�VXSSRUWHG�E\�$XJPHQWHG�5HDOLW\��$5�� WR�
OHDUQ� ORJLFDO�PDWKHPDWLFDO� VNLOOV��7KH\� VKRZ� WKDW�SHUIRUPDQFH� LQ� WKH�JDPH� LV� VLPLODU� IRU� FKLOGUHQ�ZLWK�
VSHFLDO�QHHGV��ZKLFK�KHOSV�LQWHJUDWH�WKHP�LQ�WKH�OHDUQLQJ�SURFHVV��2Q�WKHLU�SDUW��0DKPRXGL��.RXVKDIDU��
6DULEDJORR��	� 3DVKDYL� ������� IRXQG� WKDW� FRPSXWHU� JDPHV� KDG� D� VLJQL¿FDQW� HIIHFW� RQ� LQFUHDVLQJ� VSHHG�
DQG�DWWHQWLRQ�LQ�PDWKHPDWLFDO�FDOFXODWLRQV��+RZHYHU��WKH�HIIHFW�RI�WKH�FRPSXWHU�JDPHV�RQ�PDWKHPDWLFDO�
OHDUQLQJ�DQG�WKH�VWDELOLW\�RI�OHDUQLQJ�ZDV�QRW�VLJQL¿FDQW��ZKLFK�VXJJHVWV�WKDW�FRPSXWHU�JDPHV�PD\�EH�XVHG�
as a training aid as long as reinforcement is provided by the teachers.

)ROORZLQJ�WKLV�V\VWHPDWLF�UHYLHZ��ZH�FRUURERUDWHG�WKURXJK�LQWHUYLHZV�DQG�REVHUYDWLRQ�RI�WHDFKHUV�DQG�
VWXGHQWV�GLDJQRVHG�ZLWK�$'+'�GXULQJ�FODVVURRP�VHVVLRQV��WKDW�WHDFKHUV�DUH�QRW�NQRZOHGJHDEOH�DERXW�H[DFWO\�
KRZ�WR�ZRUN�ZLWK�DQG�DVVLVW�LQ�LPSURYLQJ�OHDUQLQJ�IRU�FKLOGUHQ�ZLWK�WKLV�GLVRUGHU��7HDFKHUV�¿QG�LW�GLI¿FXOW�WR�
ZRUN�ZLWK�D�FKLOG��HVSHFLDOO\�ZKHQ�WKH\�DUH�UHVSRQVLEOH�IRU�JURXSV�RI�RYHU����FKLOGUHQ��$GGLWLRQDOO\��ZLWKLQ�
WKH�VDPH�FODVVURRP�WKHUH�DUH�FKLOGUHQ�ZLWK�RWKHU�W\SHV�RI�GLVRUGHUV�RU�OHDUQLQJ�SUREOHPV��DQG�HYHQ�FKLOGUHQ�
ZLWK�LQWHOOHFWXDO�GLVDELOLW\��+RZHYHU��WKH�WHDFKHUV�LQGLFDWH�WKDW�WKH\�DUH�ZLOOLQJ�WR�KHOS�DQG�ZRUN�ZLWK�WKHP�
WR�DFKLHYH�EHWWHU�OHDUQLQJ�DQG�EULQJ�WKHP�XS�WR�SDU�ZLWK�WKHLU�SHHUV��

5HJDUGLQJ� WKH� GHVLJQ� RI� VHULRXV� JDPHV� IRFXVHG� RQ� OHDUQLQJ�PDWKHPDWLFV� IRU� FKLOGUHQ� ZLWK�$'+'��
HYHQ�WKRXJK�WKH�OLWHUDWXUH�PHQWLRQV�ZRUN�GRQH�LQ�WKLV�DUHD��QRW�DOO�RI�WKHP�KDYH�EHHQ�WHVWHG��DQG�LQ�VRPH�
FDVHV��WKH\�LQGLFDWH�WKDW�WKHUH�LV�QR�VLJQL¿FDQW�GLIIHUHQFH�LQ�OHDUQLQJ��$OVR��PRVW�RI�WKHVH�JDPHV�IRFXV�RQ�
FDOFXODWLQJ�ORJLFDO�PDWKHPDWLFDO�RSHUDWLRQV��)RU�WKLV�UHDVRQ��LW�LV�RI�LQWHUHVW�WR�GHVLJQ�JDPHV�EDVHG�RQ�WKH�
special needs of these children, focusing on solving mathematical problems. 

,Q�WKH�QH[W�VHFWLRQ�ZH�GLVFXVV�WKH�SURSRVDO�RI�D�VHULRXV�JDPH��DV�ZHOO�DV�D�GHVFULSWLRQ�RI�WKH�H[SHULPHQW�
performed for its evaluation.

3. Methodology

7KLV�VHFWLRQ�EULHÀ\�GHVFULEHV�WKH�DSSOLFDWLRQ�WKDW�ZDV�GHYHORSHG��DV�ZHOO�DV�WKH�WDVNV�WKDW�FDQ�EH�SHUIRUPHG�
DQG�WKDW�ZLOO�EH�HYDOXDWHG�

3.1 Description of the product to be evaluated 

$�VHULRXV�JDPH�LV�EHLQJ�GHYHORSHG�IRU�VLJQL¿FDQW�OHDUQLQJ�RQ�VROYLQJ�PDWKHPDWLFDO�SUREOHPV�IRU�FKLOGUHQ�
ZLWK�$'+'��:RUN�RQ�WKH�³8YD0DWH´�JDPH��LOOXVWUDWHG�LQ�)LJXUH����KDV�EHHQ�GRQH�ZLWK����FKLOGUHQ�EHWZHHQ�
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WKH�DJHV�RI���DQG�����GLDJQRVHG�ZLWK�$'+'��DQG���WHDFKHUV�ZKR�DUH�UHVSRQVLEOH�IRU�WKH�JURXS�WKH\�EHORQJ�
WR��7KH�FKLOGUHQ�DUH�HQUROOHG�LQ�D�SXEOLF�VFKRRO�LQ�WKH�VRXWK�VLGH�RI�WKH�FLW\�RI�3XHEOD��0H[LFR��7KH�ZRUN�
KDV�FRQVLVWHG�RI�VHPL�VWUXFWXUHG�LQWHUYLHZV�ZLWK�SDUHQWV��JURXS�WHDFKHUV��DQG�VSHFLDOLVWV�LQ�GLDJQRVLQJ�DQG�
treating this disorder. At the same time, observations of classroom sessions have been performed to assess 
WKH�ZD\�LQ�ZKLFK�WKH�FKLOGUHQ�OHDUQ�DQG�WKH�VWUDWHJLHV�XVHG�E\�WHDFKHUV�LQ�WKH�FODVVURRP��

Figure 1. Presentation of the “UvaMate” serious game

³8YD0DWH´�LV�D�JDPH�GHVLJQHG�WR�UHLQIRUFH�OHDUQLQJ�RQ�KRZ�WR�UHVROYH�PDWKHPDWLFDO�SUREOHPV��EDVHG�RQ�D�
QDUUDWLYH�RQ�WKH�LPSRUWDQFH�RI�PDWKHPDWLFV�RYHU�D�WLPH�OLQH�RI�GLIIHUHQW�FLYLOL]DWLRQV��DQG�KRZ�PDWKHPDWLFV�
ZDV�XVHG�WR�UHVROYH�HYHU\GD\�VLWXDWLRQV��7KH�PDLQ�FKDUDFWHU�LV�3\WKDJRUDV��ZKR�KLJKOLJKWV�WKH�WLPH�OLQH�RI�
the different civilizations. 

7KH�JDPH�LQFOXGHV���FLYLOL]DWLRQV��DQG�LW�LV�H[SHFWHG�WKDW�LQ�HDFK�RI�WKHVH�WKH�FKLOG�ZLOO�DFTXLUH�RU�UHLQIRUFH�
H[LVWLQJ�NQRZOHGJH��7KH�SUREOHPV�VKRZQ�DUH�HYHU\GD\�OLIH�SUREOHPV�IRU�HDFK�RI�WKH�HUDV��7KH�SUREOHPV�LQFOXGHG�
LQ�WKH�JDPH�DUH�DOLJQHG�ZLWK�WKH�WKHPH�FRQWHQWV�RI�WKH�3XEOLF�(GXFDWLRQ�6HFUHWDU\��7KH�JUDSKLF�GHVLJQ�HOHPHQWV�
UHODWHG�WR�WKH�VFHQHU\��FKDUDFWHUV�DQG�FRVWXPH�DUH�DOLJQHG�ZLWK�HDFK�HUD��

7KH�FLYLOL]DWLRQV�LQFOXGHG�LQ�WKH�JDPH�DQG�WKH�NQRZOHGJH�H[SHFWHG�WR�EH�OHDUQHG�LQ�HDFK�DUH�OLVWHG�LQ�7DEOH���

Table 1. Civilizations of the “UvaMate” game

Civilization Learning

Prehistory Counting of fruits collected and animals hunted

Sumer
Numbering 
Place value 
Sexagesimal numbering

Egypt

Basic addition and subtraction operations
Measuring crop lands
Count harvest output
Tax-related pro

Greece Solve distance problems using the Pythagoras theorem
Magical Triangle

Etruscans Roman numbering system
Rome Calculating areas and perimeters
China Calculating lengths

India Multiplication
Galley multiplication

Mayans
Mayan numbers
Days, months and years
The calendar
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Figure 2.�,QWHUIDFH�RI�WKH�WDVN�RI�VHOHFWLQJ�FLYLOL]DWLRQ

Table 2. Wizard of Oz Experiment methodology

����([SHULPHQW�&RQ¿JXUDWLRQ

,Q�WKLV�H[SHULPHQW�LQ�SDUWLFXODU��ZRUN�ZDV�GRQH�ZLWK�WKH�¿UVW�FLYLOL]DWLRQ��WKH�SUHKLVWRULF�HUD��WR�DGGUHVV�
WKH�FRQFHSW�RI�FRXQWLQJ��7KH�H[SHULPHQW�ZDV�FDUULHG�RXW�XVLQJ�WKH�³:L]DUG�RI�2]�([SHULPHQW´�WHFKQLTXH��
ZKLFK�LQYROYHV�D�SDUWLFLSDQW�ZKR�LV�FDOOHG�WKH�³:L]DUG´��ZKR�VLPXODWHV�WKH�UROH�SHUIRUPHG�E\�WKH�FRPSXWHU�
GXULQJ�D�KXPDQ�FRPSXWHU� LQWHUDFWLRQ��)UDVHU�	�*LOEHUW���������7KH�:L]DUG�RI�2]�VLPXODWLRQ�PHWKRG�LV�
ZLGHO\�XVHG�DQG�LV�D�SUDFWLFDO�WRRO�WR�WHVW�V\VWHP�SURWRW\SHV��'RZ�HW�DO���������

)UDVHU�	�*LOEHUW��������UHSRUW�WKUHH�VWDJHV�LQ�WKLV�H[SHULPHQW¶V�PHWKRGRORJ\��WKH�SUH�H[SHULPHQWDO�VWDJH��WKH�
SULPDU\�H[SHULPHQWDO�VWDJH�DQG�WKH�VXEVHTXHQW�H[SHULPHQWDO�VWDJH��ZKLFK�DUH�GHVFULEHG�LQ�7DEOH���

Experiment stage Description

Pre-experimental Stage

In this stage, an analysis is made of the 
application’s domain, the possible scenarios (the 
VXEMHFW¶V�UROH�DQG�EDFNJURXQG���WKH�ORFDWLRQ�
DQG�WKH�VRIWZDUH�DQG�KDUGZDUH�UHTXLUHG�IRU�WKH�
experiment.

Primary experimental 
stage

,Q�WKLV�VWDJH��D�¿UVW�HYDOXDWLRQ�RI�WKH�V\VWHP�
is made.

Secondary or subsequent 
experimental stage

During this stage, the data is collected 
and improvements are made to the system.

6RXUFH��%DVHG�RQ��)UDVHU�	�*LOEHUW�������

$V�D�¿UVW�VWHS�WR�SHUIRUP�WKH�H[SHULPHQW��WKH�PDLQ�XVHU�LQWHUIDFHV�RI�WKH�JDPH�ZHUH�H[WUDFWHG��DVVRFLDWHG�ZLWK�
WKH�IROORZLQJ�WDVNV��6WDUW�WKH�JDPH��UHJLVWHU�WKH�XVHU��EHJLQ�VHVVLRQ��VHOHFW�D�FLYLOL]DWLRQ��)LJXUH�����VHOHFW�ERQH�
IRU�FRXQWLQJ��HUDVH�ERQH�PDUNLQJV��PDUN�WKH�ERQH�DJDLQ��HQWHU�QXPEHU�RI�IUXLWV��)LJXUH�����YDOLGDWH�DQVZHU�DQG�
move on to the next problem.
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Figure 3.�,QWHUIDFH�RI�WKH�WDVNV�RI�PDUNLQJ�WKH�ERQH�IRU�FRXQWLQJ��HUDVLQJ�ERQH�PDUNV��PDUNLQJ�WKH�ERQH�DJDLQ��HQWHULQJ�
number of fruits

7KH�ZRUN�ZDV� SHUIRUPHG�ZLWK� �� WHDFKHUV� EHWZHHQ� WKH� DJHV� RI� ��� DQG� ���ZKR� FXUUHQWO\�ZRUN�ZLWK�
FKLOGUHQ�ZLWK�$'+'�� HLWKHU� DV� OHDUQLQJ� IDFLOLWDWRUV� RU� VXSSRUW� WHDFKHUV� DW� 6XSSRUW� 6HUYLFH� IRU�5HJXODU�
(GXFDWLRQ�8QLWV��86$(5��IRU�WKH�6SDQLVK�RULJLQDO���,QIRUPDWLRQ�RQ�WKH�WHDFKHUV�ZDV�UHFRUGHG��LQFOXGLQJ�
WKHLU�JHQGHU�DQG�DJH��7KH�WLPH�LW�WRRN�WR�SHUIRUP�HDFK�WDVN�ZDV�PHDVXUHG��DQG�WKH�QXPEHU�RI�PLVWDNHV�PDGH�
GXULQJ�WDVN�SHUIRUPDQFH�ZDV�DOVR�UHFRUGHG��/DVWO\��D�&684��/HZLV��������TXHVWLRQQDLUH�ZDV�¿OOHG�RXW�WR�
measure usability.

The next section describes the results of the evaluation and provides a discussion on the results.

4. Results and discussion

7KH�UHVXOWV�RI�WKH�VWXG\�DUH�SUHVHQWHG�EHORZ��IROORZHG�E\�D�GLVFXVVLRQ�EDVHG�RQ�HDFK�VHFWLRQ¶V�UHVXOWV�

4.1 CSUQ questionnaire to evaluate the usability of the serious game 

$�&684��/HZLV��������TXHVWLRQQDLUH�ZDV�XVHG�WR�PHDVXUH�WKH�XVDELOLW\�RI�WKH�SUHKLVWRULF�FLYLOL]DWLRQ�LQ�WKH�
“UvaMate” game, in four (4) dimensions: usability of the system, quality of the information, quality of the 
interface and overall satisfaction. 

7KH�TXHVWLRQQDLUH�ZDV�¿OOHG�RXW�E\���WHDFKHUV��ZKR�HYDOXDWHG�WKH����WDVNV�OLVWHG�EHORZ�

1.  Begin game
2.  Register user
3.  Start session
4.  Select civilization
5. �0DUN�ERQH�IRU�FRXQWLQJ
6. �(UDVH�PDUNV�RQ�ERQH
7. �0DUN�ERQH�DJDLQ
8.  Enter number of fruits
9. �9DOLGDWH�DQVZHU
10.  Move on to next problem 

Table 3 displays the results obtained from the CSUQ questionnaire. Based on the results and the 
FRPPHQWV�PDGH�E\�WKH�WHDFKHUV��LW�ZDV�IRXQG�WKDW�LQ�WHUPV�RI�XVDELOLW\�RI�WKH�V\VWHP��WKH�WHDFKHUV�ZHUH�
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Table 3. CSUQ Results 

In terms of the dimension of quality of the information, they said that the error messages are not clear 
DQG�FUHDWH�FRQIXVLRQ�DV�WR�KRZ�WR�FRUUHFW�WKH�HUURUV��&HUWDLQ�GHWDLOV�RI�EXWWRQV�DQG�W\SRJUDSK\�QHHG�WR�EH�
UHYLVHG��EXW�WKH\�EHOLHYH�LW�LV�HDV\�WR�¿QG�WKH�LQIRUPDWLRQ�DQG�WKDW�WKH�PHVVDJHV�DUH�FOHDU�

5HJDUGLQJ�WKH�TXDOLW\�RI�WKH�LQWHUIDFH��WKH\�IRXQG�LW�WR�EH�SOHDVDQW��WKRXJK�WKH\�ZRXOG�OLNH�LW�WR�KDYH�
additional help functions to provide guidance in the case of doubts.

/DVWO\��DOO�WKH�WHDFKHUV�IHOW�VDWLV¿HG�ZLWK�WKH�V\VWHP�DQG�DUH�HQWKXVLDVWLF�DERXW�XVLQJ�LW��QRW�RQO\�ZLWK�
FKLOGUHQ�ZLWK�$'+'��EXW�DOVR�ZLWK�UHJXODU�VWXGHQWV�

7DEOH���DQG�)LJXUH���GLVSOD\�WKH�PD[LPXP��PLQLPXP�DQG�DYHUDJH�YDOXHV�IRU�HDFK�GLPHQVLRQ��*LYHQ�WKDW�
WKH�PD[LPXP�VFRUH�LQ�WKLV�HYDOXDWLRQ�LV����ZH�PD\�FRQFOXGH�WKDW�WKH�JDPH�UHFHLYHG�D�JRRG�HYDOXDWLRQ�E\�
the teachers in terms of usability. 

Question
Teachers

AverAge DeviAtion
1 2 3 4 5 6 7

System usability

1 7 7 6 7 7 7 6 6.71428571 0.48795004

2 7 7 6 7 7 7 7 6.85714286 0.37796447

 7 7 5 7 7 7 7 6.71428571 0.75592895

4 7 7 7 7 7 7 7 7 0

5 7 7 6 7 7 6 7 6.71428571 0.48795004

6 7 7 7 7 7 7 5 6.71428571 0.75592895

7 7 7 6 7 7 6 7 6.71428571 0.48795004

8 5 7 7 7 7 7 7 6.71428571 0.75592895

Quality of the informati

9 6 5 7 7 7 7 7 6.57142857 0.78679579

10 6 7 5 7 7 7 7 6.57142857 0.78679579

11 7 6 7 7 7 7 7 6.85714286 0.37796447

12 7 7 7 7 7 7 6 6.85714286 0.37796447

13 7 7 7 7 7 7 7 7 0

14 7 7 7 7 7 7 7 7 0

15 7 7 7 7 7 7 7 7 0

Quality of the interface

16 7 7 7 7 7 7 7 7 0

17 7 7 7 7 7 7 7 7 0

18 5 7 7 7 7 7 7 6.71428571 0.75592895

Overall satisfaction

19 7 7 7 7 7 7 7 7 0

VDWLV¿HG�ZLWK�WKH�HDVH�RI�XVH��7KH\�EHOLHYH�LW�LV�VLPSOH�WR�XVH��EXW�VRPH�WDVNV��VXFK�DV�HUDVLQJ�WKH�ERQH�
PDUNLQJV�DQG�PRYLQJ�RQ�WR�WKH�QH[W�SUREOHP��GLG�QRW�VHHP�DOWRJHWKHU�FOHDU�WR�WKHP��,Q�JHQHUDO��WKH\�VDLG�
WKDW�WKH\�IHOW�FRPIRUWDEOH�DQG�WKH\�EHOLHYH�LW�LV�HDV\�WR�OHDUQ�KRZ�WR�XVH�LW�
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Table 4. Usability Test CSUQ Questionnaire 

Figure 4. CSUQ Results

4.2 Relationship between the personal aspects of users and interface usage

$V�PHQWLRQHG�LQ�WKH�SUHYLRXV�VHFWLRQ��SHUVRQDO�GDWD�RQ�WKH�XVHUV�ZDV�JDWKHUHG��VXFK�DV�DJH�DQG�JHQGHU��LQ�
RUGHU�WR�DVVHVV�ZKHWKHU�WKHVH�KDG�DQ\�HIIHFW�RQ�WKH�WLPH�RI�SHUIRUPDQFH�DQG�XQGHUVWDQGLQJ�RI�WKH�WDVNV��

7DEOH���DQG�)LJXUH���GLVSOD\�WKH�DYHUDJH�QXPEHU�RI�PLVWDNHV�PDGH�E\�WKH�WHDFKHUV�GXULQJ�SHUIRUPDQFH�
RI� HDFK� WDVN��7KHVH� FRQ¿UP� WKH� UHVXOWV� IRXQG� LQ� WKH� XVDELOLW\� TXHVWLRQQDLUH� UHJDUGLQJ� WKH� DFWLYLWLHV� RI�
PDUNLQJ�WKH�ERQH�IRU�FRXQWLQJ�DQG�HUDVLQJ�WKH�PDUNV�IURP�WKH�ERQH��ZKLFK�FUHDWH�FRQIXVLRQ�GXULQJ�WDVN�
performance.

Table 5.�$YHUDJH�QXPEHU�RI�PLVWDNHV

Dimension Minimum Maximum Average
System usability 6.33632124 7.09225019 6.71428571

Quality of the information 7 7 7
Quality of the interface 6.33632124 7.09225019 6.71428571

Overall satisfaction 7 7 7

Task
Teachers AverAge

mistAkes
1 2 3 4 5 6 7

System usability
1 0 0 0 0 0 0 0 -
2 0 0 0 0 0 0 1 0.1429
3 0 0 0 0 1 0 0 0.1429
4 0 0 0 0 1 0 0 0.1429
5 0 0 1 0 0 1 0 0.2857
6 1 0 1 0 0 1 1 0.5714
7 0 0 0 0 0 0 1 0.1429
8 0 0 0 0 0 0 0 -
9 1 0 0 0 0 0 0 0.1429
10 1 0 0 0 0 0 0 0.1429
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Table 6.�7LPH�RI�WDVN�SHUIRUPDQFH�DQG�WHDFKHU�DJH��

Figure 6. Time of evaluation performance and teacher age

Figure 5.�$YHUDJH�QXPEHU�RI�PLVWDNHV

7DEOH���DQG�)LJXUH���LQGLFDWH�WKDW�WKHUH�LV�QR�UHODWLRQVKLS�EHWZHHQ�DJH�DQG�WKH�WLPH�LW�WRRN�WR�SHUIRUP�
WKH�WDVNV��6RPH�WHDFKHUV�ZHUH�FXULRXV�DQG�WKH\�GLG�QRW�DOZD\V�IROORZ�WKH�LQVWUXFWLRQV��EXW�LQVWHDG�IROORZHG�
WKHLU�LQVWLQFWV�WR�VHH�ZKDW�ZRXOG�KDSSHQ�LI�WKH\�SHUIRUPHG�D�FHUWDLQ�DFWLRQ��RU�DVNHG�TXHVWLRQV�RQ�ZKHWKHU�
ZKDW�WKH\�ZHUH�GRLQJ�ZDV�FRUUHFW�

Question Ages Time of task

Teacher 1 55 00:06:00

Teacher 2 36 00:01:00

Teacher 3 64 00:05:00

Teacher 4 57 00:07:00

Teacher 5 27 00:02:00

Teacher 6 49 00:04:00

Teacher 7 34 00:18:00

Average 46 00:06:09
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4.3. User experience 

)LJXUH���GLVSOD\V�D�JUDSK�RI�WKH�UHVXOWV�RI�WKH�3U(PR�TXHVWLRQQDLUH�DSSOLHG�WR�WKH�FKLOGUHQ�WR�DVVHVV�KRZ�
WKH\� IHOW� GXULQJ� DFWLYLW\� SHUIRUPDQFH�� ,Q� WKH� JUDSK�� VFRUHV� EHWZHHQ� �� DQG� ��ZHUH� DVVLJQHG� WR�PHDVXUH�
WKH�OHYHO�RI�VDWLVIDFWLRQ��ZKHUH���LV�YHU\�VDWLV¿HG�DQG���LV�XQVDWLV¿HG��7KH�JUDSK�LQGLFDWHV�WKDW�LQ�JHQHUDO�
WKH� FKLOGUHQ�ZHUH� VDWLV¿HG�ZLWK� DFWLYLW\� SHUIRUPDQFH�� DQG�ZHUH� HYHQ�PRWLYDWHG� DERXW� GLVFRYHULQJ�QHZ�
FLYLOL]DWLRQV��KRZHYHU��WKH�ROGHU�FKLOGUHQ�GLG�QRW�WKLQN�LW�ZDV�SDUWLFXODUO\�QRYHO��

Figure 7.�8VHU�H[SHULHQFH�RI�FKLOGUHQ�ZLWK�$'+'�ZKHQ�FDUU\LQJ�RXW�WKH�DFWLYLW\

Figure 8. Time of activity performance by children

)LJXUH���DQG�7DEOH���GLVSOD\�WKH�WLPH�LW�WRRN�WR�SHUIRUP�WKH�DFWLYLW\��ZKLFK�UDQJHG�EHWZHHQ���DQG����
minutes. 

Table 7. Time of activity performance 

Student Time of activity performance
subject 1 0:10:00
subject 2 0:10:00
subject 3 0:10:00
subject 4 0:07:00
subject 5 0:08:00
subject 6 0:00:00
subject 7 0:10:00
subject 8 0:16:00
subject 9 0:10:00

subject 10 0:14:00

subject 11 0:18:00

subject 12 0:12:00

subject 13 0:10:00
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Table 8.�2EVHUYDWLRQ�RI�FKLOGUHQ�VROYLQJ�SUREOHPV�RI�WKH�¿UVW�FLYLOL]DWLRQ

7DEOH� �� GLVSOD\V� VRPH� RI� WKH� ¿HOG� REVHUYDWLRQV� DQG� QRWHV� GHVFULELQJ� WKH� UHDFWLRQV� RI� WKH� FKLOGUHQ�
GLDJQRVHG�ZLWK�$'+'�GXULQJ�DFWLYLW\�SHUIRUPDQFH��DV�GHVFULEHG�EHORZ��

7KH�IROORZLQJ�VHFWLRQ�GLVFXVVHV�WKH�FRQFOXVLRQV�RI�WKH�HYDOXDWLRQ�DQG�IXWXUH�ZRUN�

5. Conclusions and future work

This paper presented an evaluation on the usability and user experience for one of the civilizations included 
LQ�WKH�³8YD0DWH´�VHULRXV�JDPH��IRU�WKH�GHYHORSPHQW�RI�PDWKHPDWLFDO�SUREOHP�VROYLQJ�VNLOOV�IRU�FKLOGUHQ�
ZLWK�$'+'��7KH�JDPH�ZDV�GHVLJQHG�WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�VSHFLDO�QHHGV�RI� WKLV�VHJPHQW�RI� WKH�
population. 

7KH�UHVXOWV�DUH�SURPLVLQJ��DV�WKH\�GLVSOD\�D�KLJK�OHYHO�RI�XVHU�VDWLVIDFWLRQ�ZLWK�WKH�WHVWHG�LQWHUIDFH��$OVR��
both the children and teachers have indicated that they are motivated and enthusiastic about using resources 
RI�WKLV�W\SH��7KH�WHDFKHUV�EHOLHYH�LW�LV�LPSRUWDQW�WR�XVH�QHZ�VWUDWHJLHV�WR�SURPRWH�OHDUQLQJ�ERWK�IRU�UHJXODU�
VWXGHQWV� DQG�FKLOGUHQ�GLDJQRVHG�ZLWK� WKLV�GLVRUGHU��ZKLOH� WKH� FKLOGUHQ�GLVSOD\� FXULRVLW\� DQG�H[FLWHPHQW�
DERXW�ZRUNLQJ�DQG�H[SHULPHQWLQJ�ZLWK�D�QHZ�ZD\�RI�OHDUQLQJ�WKURXJK�WRROV�RI�WKLV�W\SH��

Subject 1

6KH�WKLQNV�WKH�QDUUDWLRQ�PDGH�E\�3\WKDJRUDV�LV�IXQQ\��VKH�ZDQWV�LW�WR�PRYH�IDVWHU�DQG�EHJLQV�WR�FOLFN�WKH�PRXVH�
UHSHDWHGO\��6KH�LV�DVNHG�WR�SD\�DWWHQWLRQ��EXW�LW�GRHV�QRW�VHHP�DWWUDFWLYH�WR�KHU�DQG�VKH�FRQWLQXHV�WR�ODXJK��
$IWHUZDUGV��ZKHQ�VKH�LV�VXSSRVHG�WR�OLVWHQ�WR�WKH�VWRU\�DERXW�WKH�FLYLOL]DWLRQ��VKH�GRHV�QRW�ZDQW�WR�DQG�DVNV�ZK\�
VKH�KDV�WR�GR�DOO�WKLV�MXVW�WR�SOD\��6KH�PDNHV�D�ERUHG�IDFH�DQG�EHJLQV�WR�FOLFN�RQ�WKH�PRXVH��
3����6KH�FOLFNV�DQG�FRXQWV�DW�WKH�VDPH�WLPH��)RU�D�PRPHQW�VKH�ORVHV�IRFXV�DQG�ORVHV�FRXQW��DQG�DVNV�ZKHWKHU�
VKH�KDV�WR�FRXQW�HYHU\WKLQJ��6KH�FRXQWV����IUXLWV�DQG�JHWV�DQ�HUURU��6KH�LV�DVNHG�WR�FRUUHFW�WKH�UHVXOW��DQG��DV�VKH�
ODXJKV��VD\V�WKDW�ZH�DUH�PHDQ��6KH�RQFH�DJDLQ�JHWV�D�ZURQJ�DQVZHU�DQG�GHFLGHV�WR�FRXQW�GLUHFWO\�LQ�WKH�LPDJH��
DQG�¿QGV�WKH�FRUUHFW�DQVZHU�

… 8 year-old girl in the 3rd grade
Subject 2

6KH�VD\V�VKH�GRHV�QRW�OLNH�WKH�W\SH�RI�OHWWHU�IRQW�XVHG�LQ�WKH�JDPH��6KH�XVHV�D�JRRG�VWUDWHJ\�IRU�WKH�FRXQW�DQG�
TXLFNO\�FRPSOHWHV�WKH�DFWLYLW\��6KH�VDLG�VKH�OLNHG�WKH�DFWLYLW\�D�ORW��WKRXJK�VKH�ORRNHG�D�ELW�QHUYRXV��

… 9-year old girl in the 4th grade
Subject 3

+H�IRUJRW�KHU�JODVVHV�DQG�VKH�FDQQRW�VHH�ZHOO��+H�PRYHV�FRQVWDQWO\��HVSHFLDOO\�KLV�KHDG��ZKLOH�KH�OLVWHQV�WR�WKH�
QDUUDWLRQ��+H�ÀXLGO\�UHDGV�HDFK�RQH�RI�WKH�SUREOHPV��DQG�GHPRQVWUDWHG�WKDW�KH�KDG�VWUDWHJLHV�WR�H[SHGLWH�WKH�
SURFHVV��DQG�ZDV�DEOH�WR�TXLFNO\�DQG�FRUUHFWO\�FRPSOHWH�WKH�WDVN��5HDVRQLQJ�VNLOOV�ZHUH�REVHUYHG��

… 9-year-old boy in the 3rd grade
Subject 4 

/LVWHQV�DWWHQWLYHO\�WR�WKH�VWRU\��EXW�PRYHV�FRQVWDQWO\��:KLOH�SHUIRUPLQJ�WKH�WDVNV�KH�LV�UHVWOHVV�DQG�KH�PRYHV�
constantly.
'XULQJ�WKH�FRXQW�KH�XVHG�VWUDWHJLHV�WR�FKHFN�WKDW�WKH�UHVXOW�LV�FRUUHFW�

… … 9-year-old boy in 3rd grade
Subject 5

+H�DSSDUHQWO\�SD\V�DWWHQWLRQ�WR�WKH�VWRU\��EXW�ZKHQ�WKH�WLPH�FDPH�WR�VROYH�WKH�SUREOHPV��KH�GLG�QRW�LGHQWLI\�WKH�
QXPEHUV��DQG�GLG�QRW�UHDG�WKH�SUREOHPV��DQG�FOLFNHG�UDQGRPO\�ZLWKRXW�NQRZLQJ�ZK\�RU�ZKDW�IRU��&RXOG�QRW�
IROORZ�WKH�QXPEHU�VHTXHQFH�WR�����DQG�VNLSSHG�����:KHQ�KH�ZDV�H[SODLQHG�KRZ�WR�FKHFN�WKH�UHVXOW��KH�PDQDJHG�
WR�¿QG�WKH�FRUUHFW�DQVZHU��+H�LV�FRQIXVHG�WKDW�ZKHQ�KH�FRXQWV�PHQWDOO\�KH�JHWV�D�GLIIHUHQW�UHVXOW�IURP�WKH�RQH�
VKRZQ�RQ�WKH�VFUHHQ�XVLQJ�,VKDQJR¶V�ERQH�

… 9-year-old boy in the 3rd grade
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,W�LV�LPSRUWDQW�WR�PDNH�WKH�FKDQJHV�UHTXHVWHG�E\�WKH�WHDFKHUV�LQ�WHUPV�RI�LQWHUIDFHV�DQG�FRQWHQWV��,W�LV�
DOVR�LPSRUWDQW�WR�WDNH�LQWR�FRQVLGHUDWLRQ�DOO�WKH�FRPPHQWV�PDGH�E\�WKH�FKLOGUHQ��EHFDXVH�WKH\�DUH�WKH�WDUJHW�
XVHUV�IRU�ZKRP�WKH�JDPH�KDV�EHHQ�GHVLJQHG��

)XWXUH�ZRUN�ZLOO�LQFOXGH�ZRUNLQJ�RQ�WKH�GHYHORSPHQW�RI�WKH�QH[W�FLYLOL]DWLRQV��WDNLQJ�LQWR�FRQVLGHUDWLRQ�
the results and observations made during the evaluation. 
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