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Abstract: This present study is to investigate the relations among learners’ self-regulation, 
cognition processing and achievement in problem-based gaming. Problem-based gaming is 
used as a mind tool to foster learners’ motivation and cognition. And self-regulated learning 
regarded as a support and scaffolding motivationally, metacognitively, and behaviorally 
helps learners engage in their own learning cognitive process. Thus, the goal of this study is 
to test the conceptual model of the relations among learners’ self-regulation, cognition 
processing and achievement.  
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Introduction 
 
Computer programming is significant but abstract and complex domain knowledge for 
learners to apply logic, algorithm, or even problem solving in their daily life. For the 
knowledge and skills of it have little link to learners’ prior knowledge and learning 
experience, it is not easy to thrill learners’ motivation and interest and anchor the knowledge 
between what they had learned and what they are going to learn [1, 13, 14]. On the other 
hand, problem solving in computer programming has been regarded as an essential and 
critical skill for learners. That is the reason why well-designed educational games can be 
used to meet these needs [4]. Problem-based gaming seems to be a solution for learners to 
enhance their knowledge construction and cognitive understanding [3, 4] and engage in 
problem solving while entertaining [4]. 
In problem-based gaming, motivation and cognition as two main factors are frequently 
investigated in many studies [5, 7, 12] because self-regulated learning primarily focuses on 
these two elements of learning showing how goal orientation and learning expectancies 
affect learners’ use of cognitive processes [8, 10, 11]. 
Accordingly, the goal of this study is to explore the relations among learners’ 
self-regulation, cognition processing and achievement. Problem-based gaming is used as a 
mind tool to foster learners’ motivation and cognition. And self-regulated learning regarded 
as a support and scaffolding motivationally, metacognitively, and behaviorally helps 
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learners engage in their own learning cognitive process to fulfill their learning achievement. 
Thus, the conceptual model will be provide and tested to investigate the relations among 
these factors. 
 
 
1. Conceptual Model Design 
 
1.1 Learning Computer Programming in Problem-based Gaming 
 
Computer science in school education mainly focuses on the learning of conceptual, 
strategic and even problem-solving knowledge and skills [14]. Computer programming 
instruction has been shown to enhance a variety of specific problem-solving skills [6] and is 
abstract and complex for learners to hardly organize their own knowledge construction and 
learning experience with the lack of motivation and interest [2, 14]. Games are generally 
viewed equally as having fun, but the fun factor is not the magic bullet in educational game 
design [3]. The essence of educational games is to engage and motivate learners through 
direct experiences within the game world [3, 4]. Thus, problem-based gaming is treated as a 
mind tool for learners to foster learners’ both motivational and cognitive factors for 
integrating educational games and problem solving these two significant elements into 
learning computer programming. 
 
1.2 Factors among Self-regulated Learning, Cognition Processing and Achievement 
 
Self-regulated learning mainly investigate two elements – motivation and cognition of 
learning, to explore how these two elements affect learners’ use of cognitive processing [8, 
10, 11]. And in self-regulated learning, learners are generally regarded as metacognitively, 
motivationally, and behaviorally active participants in their own learning process [16, 17] to 
enhance their motivation and their immediate environment, as well as their cognitive 
processing [15]. Moreover, they also judge and direct their performances and achievement, 
enlist self-reactive influences to guide and motivate one's efforts, and employ appropriate 
strategies to achieve success [18]. 
And to qualify specifically as self-regulated learning, learners' learning must involve the use 
of specified cognitive and metacognitive strategies to achieve academic goals on the basis of 
self-efficacy perceptions [17]. 
Thus, the conceptual model of the relations among learners’ self-regulated learning shown 
as Figure 1 investigates the relation between motivation and cognitive aspect. The former is 
consisted of three parts: value components (intrinsic and extrinsic goal orientation and task 
value), expectancy components (control of learning beliefs, self-efficacy, and expectancy 
for success), and affective components (learning anxiety) [9]. And the later is consisted of 
two parts: cognitive strategies and metacognitive strategies [9]. 
And Conceptual model of the relations among learners’ self-regulated learning, cognition 
processing and achievement is shown as Figure 2. The goal of the present study is to 
investigate the factors among self-regulated learning, cognition processing and learning 
achievement. 
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Figure 1. Conceptual model of the relations among learners’ self-regulated learning 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Conceptual model of the relations among learners’ self-regulated learning, 
cognition processing and achievement 
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