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I. INTRODUCTION
Willingness to expand cognitive effort can impact numerous 
and diverse outcomes. It appears to be central and ubiquitous 
subjective phenomena which are affected by a number of 
variables including an individual’s working memory 
capacity, attention, perceived efficacy, fatigue, motivational 
state and cognitive control, that they promote optimally 
(Westbrook & Braver 2015). It is a goal directed behaviour 
fundamentally implicated in the regulation of cognitive 
control during the pursuit of valuable goals with optimizing 
good selection (Dayan, 2012; Shenhav, Botvinich, & Cohen, 
2013). According to (Kaplan & Berman, 2010) cognitive 
effort refers to the degree of engagement with demanding 
tasks. Dejong (2010) defined it as the amount of cognitive 
capacity that learners allocate to learning and task 
performance. Sweller (2010) suggests that encouraging 
learners to exert more cognitive effort is another measure 
crucial to the construction of cognitive scheme and 
controlling their cognitive load to improve automation for 
cogni t ive  task  performance  (Kalyuga,  2011) .

Some researchers assume that measuring for perceived 
mental effort is indicative of cognitive load.  Sweller, et 
al.(2011) propose that mental load and mental effort being 
different but in some cases positively correlated constructs; 
as ML is said to be task-related indicating the cognitive 
capacity which is needed to process the complexity of a task. 
In contrast, ME is subject-related and reflects individual’s 
invested cognitive capacity while working on a task (Krell, 
2017). And as long as a task is not too easy and not too 
difficult, ratings of task difficulty may correlate highly with 
ratings of invested mental effort, which indicate that mental 
effort is a voluntary mobilization process of resources, which 

depends on the task’s demands in relation to the amount of 
resources the learner is willing or able to allocate (Paas & Van 
Merrienboar, 2005). Kulas, et al. (2014) examined the effects 
of instructional design, motivation, emotional state, and 
expertise level on cognitive load and cognitive effort, which 
ultimately affect the working memory performance and 
learning. Other studies (Leahy & Sweller, 2005; Ginns, 
Chandler & Sweller, 2003) suggested that the demanded 
effort of difficulty level of a cognitive learning task and its 
instructional format should match the expertise level of 
facilitate schema construction and automation. In this sense, 
the more one acquires experience the less cognitive effort 
he/she consumes to resolve the same task. (Paas, et al. 2005), 
showed that low motivation decreases cognitive effort and 
cognitive performance, while high motivation produces the 
opposite result.  Similarly, Moreno (2007) stated: “when 
learners lack motivation they may fail to engage in generative 
processing even when cognitive capacity is available”.  As 
earlier discussed; another determinant of cognitive effort 
expenditure leading to low or high academic success in 
learner perception of difficulty or challenge in attaining an 
achievement goal (Senko et al., 2011). 

It is concluded that attributions to cognitive effort play an 
important role in determining the direction, magnitude and 
persistence of achievement-oriented activity. However, 
further studies are required to cast light on the dynamic 
interplay of the factors which would describe, explain and 
predict how learners can use their available cognitive 
capacity. Several researches (Arslan, et al., 2013; Sari?am, 
2015, Kader, 2014; Smith, 2006; Carden et al., 2004; 
Shepherd, et al., 2006; Piatek, Pinger, 2015; Baron, 
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