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Abstract:  Affective tutoring system (ATS) can enhance learner’s motivation and 
effectiveness of learning in Digital Art courses. Past ATS researches and applications are 
developing on personal computer and in the classroom, but most learner look around 
Digital Art in gallery. The research of relating to ubiquitous learning is well-developed. In 
this research, we propose a conceptual model and system architecture on context-aware 
ubiquitous learning strategies integrated affective tutoring system (ULS-ATS) and a 
research design to test the system’s usability for learner, learner’s motivation and 
effectiveness of learning in Digital Art courses. We expect more new ubiquitous learning 
strategies of ULS-ATS and more different applications in the future. 
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Introduction 
 
In Digital Art courses, researches verified that Affective Tutoring System (ATS) enhance 
learner’s motivation and effectiveness of learning. The systems are developing on personal 
computer and in the classroom. If learner needs to leave the classroom to Digital Art 
gallery, existing ATS can’t work without PC because of system compatibility. Mobile 
devices are smaller than PC and have diverse user interface design. In ubiquitous learning, 
teaching strategies have a lot of difference due to the sensor and environment. In this 
research we transplant ATS to mobile devices and design a new ATS user interface and 
integrate ubiquitous learning strategies, so its usability and effect of learners need to be 
verified. 
 
 
1. Literature Review 
 
1.1 Affective Tutoring System (ATS) 
 
ATS is a system based on intelligent tutoring system and affective interface. Learners use 
computer to learn with affective agents. ATS can identify learner’s emotion by many 
inputs like facial expressions, sounds, physiology information, and texts in real time. ATS 
will select different teaching strategies by learner’s emotion (Lin, et al., 2012a, 2012b). 
Recently, some researches show that ATS can enhance learner’s motivation and 
effectiveness of learning on Digital Arts courses (Huang, 2012). Lin, at el. (2011) 
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proposed a conceptual model and system architecture of Ontology-based affective tutoring 
system on Digital Arts and verified for good system usability. We will reference to Lin’s 
affective interface design and transplant to mobile devices. 
 
1.2 Strategies of Context-Aware Ubiquitous Learning 
  
Ubiquitous learning is a learning environment built by mobile devices, wireless network 
and sensors at el. U-learning can enhance learner’s effectiveness of learning (Chu, Hwang, 
Huang, & Wu, 2008; Hwang, Yang, Tsai, & Yang, 2009; as sited in Hsieh at el., 2010). 
Hwang et al. (2008) proposed 12 strategies of context-aware ubiquitous learning. 
Following are the strategies: 
 

Table 1.   Strategies of context-aware ubiquitous learning (Hwang et al., 2008) 

 
 
 
2. Research Methods 
 
2.1 Research Subjects 
 
Our objective research subjects are university students who attend Digital Art courses 
from Taiwan. We will design a teaching material using the strategies to students of 
context-aware ubiquitous learning. 
 
2.2 Context-Aware Ubiquitous Learning Strategies Integrated Affective Tutoring System. 
 
In order to integrate the strategies of context-aware ubiquitous learning (Hwang, G.-J. et 
al., 2008) and the affective tutoring system, we design a mobile system called ULS-ATS. 
When learner learns on ULS-ATS, the teaching agent will select different teaching 
strategies by learner’s status like emotions, location, RFID, NFC tags and other sensors on 
the device. For example, if ULS-ATS find the learner feel bad, the agent will try to be 
funny and select a relatively-simple teaching material. Teacher can retrieve the learner’s 
emotion on each course from ULS-ATS’s server. Teacher also can adjust the teaching 
strategies which most people don’t interest in and grasp much more learner’s learning 
status instead of only scores. 
 
2.3 Experimental Design 
 
We will separate subjects into two groups: experimental group (ULS-ATS learner) and 
control group (normal learner). Before the course, subjects will finish a pretest. Then they 
learn Digital Art courses in public gallery. After the course, subjects will fill an exam and 
two questionnaires: System Usability Scale (Brooke, J.  , 1996) and Motivated Strategies 
for Learning Questionnaire (Pintrich ,1993) to verify the effectiveness of learning, 
usability of ULS-ATS and learning motivation of learners. 
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Figure 1.   Conceptual model and system architecture of ULS-ATS 

 
 
3. Conclusion and Future Work 
 
We had already finished the prototype of teaching materials and ULS-ATS. Following are 
our future works: 
(1) Based on integrating the strategies of context-aware ubiquitous learning to ULS-ATS, 

we need to develop more detail strategies of learner’s emotion.  
(2) For student, we’ll evaluate the usability of ULS-ATS and apply to Digital Art 

courses. More, we’ll design and evaluate more teaching agents for different 
populations like senior, junior, university students or maybe students want to design 
agents by themselves, we have to develop a mobile agent design tool for them.  

(3) For teachers, they need a convenient teaching materials design tool and so on they 
can develop their own ULS-ATS courses. 

(4) We’ll try to use ULS-ATS with specific teaching strategies on different courses like 
nature, history. 

 
 
References 
 
[1] Ammar M. B., Neji M., Alimi A. M.,& Gouarderes G. (2010). The Affective Tutoring System. Expert 

Systems with Applications 37, 3013 – 3023.  
[2] Bangor, A., Kortum, P., & Miller, J. (2008). An Empirical Evaluation of the System Usability Scale. 

International Journal of Human-Computer Interaction,24(6), 574-594 
[3] Chu, H. C., Hwang, G. J., Huang, S. H., & Wu, T. T. (2008). A knowledge engineering approach to 

developing E-libraries for mobile learning.  The Electronic Library, 26(3), 303–317. 
[4] Hsieh Shengwen, Zhang Yurui, Chen, N. S, & Hwang, G.-J. (2010). Impacts of Adaptive reflect on 

questions mechanism for u-learning learners to reflect on the level. 2010 E-commerce Conference. 25-
26. 

[5] Huang, Tsu-Ching. (2012). Employing Multi-Modal Affective Computing Techniques to Design the 
Human-Computer Interface of an Intelligent Tutoring System – An Example on Digital Arts Learning. 
National Tainan University. Master's thesis. Tainan. 

[6] Hwang, G. J., Yang, T. C., Tsai, C. C., & Yang, J. H. S.  (2009). A context-aware ubiquitous learning 
environment for conducting complex experimental procedures. Computers &Education, 53(2), 402–
413. 

[7] Lin, H, C, K, Chen, N. S., Sun R. T., & Tsai, I. H. (2012). Usability of affective interfaces for a digital 
arts tutoring system, BIT, Behavior & Information Technology, DOI:10.1080/0144929X.2012.702356 

[8] Lin, H, C, K, Hsieh, M. C., Loh, L. C., & Wang, C, H. (2012). An Emotion Recognition Mechanism 
Based on the Combination of Mutual Information and Semantic Clues, JAIHC, Special issues 
“Emotional Intelligence and Ambient Intelligence” of Journal of Ambient Intelligence & Humanized 
Computing, Volume 3, Issue 1, Page 19-29. 



8 

 

[9] Lin, H, C, K, Sun R. T., & Tsai, I. H.  (2011). An Ontology-Based Affective Tutoring System on 
Digital Arts. Affective Computational Intelligence (WACI), 2011 IEEE Workshop on.  

[10] Lin, Jin-Wei. (2012). Affective Computing Techniques with Intelligent Tutoring System - An Example 
on Digital Arts Course. National Tainan University. Master's thesis. Tainan. 

[11] Pintrich, P.R., Smith, D.A.F., Garcia, T., & McKeachie, W.J. (1991). A Manual for the Use of the 
Motivated Strategies for Learning Questionnaire (MSLQ). AnnArbor, MI: National Centre for 
Research to Improve Postsecondary Teaching and Learning, the University of Michigan. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


