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Abstract: MOOCs combines different aspects of technology with multiple pedagogical 

methods to achieve professional and competency-based autonomous learning. User experience 

is the interaction and mutual effect users experienced with the external environment conditions 

to which they can respond. Cognitive style is an individual's different traits. It organizes and 

processes messages in concert with individuals. The purpose of this study is to investigate the 

user experiences of MOOCs websites among college students with different cognitive styles. 

There were forty-nine college students divided into two groups based on their cognitive styles 

and asked to learn from MOOCs websites. The results show that there are significant 

differences on learnability between field-independent and field-dependent students, but there 

is no significant difference on efficacy, error, and satisfaction. Discussion and conclusion are 

provided in this study. 

 

 

Introduction 
 

 Open education has brought about innovations in higher education, enabling educators to explore new online 

learning models and practical innovations (Yuan & Powell, 2013). Massive Open Online Courewares (MOOCs) not 

only address the challenge of higher education in face of costs, but also provide high-quality courses for learners 

who are willing to participate (Gerber, 2014). User experience could be triggered either positive or negative learning 

responses depending on the learning environments, such as MOOCs websites (Chang, Fang, & Chen, 2014). Many 

studies show students’ cognitive styles playing an important role on learning motivation, achievement, and learning 

experiences in distance education (Chen & Liu, 2011; Liu, 2018). According to Liu (2018), the instructional design 

of e-learning systems based on students’ cognitive styles leads to better learning experiences and performance. The 

purpose of this study is to investigate the effects of college students’ cognitive styles on user experiences while they 

are learning from MOOCs websites in order to generate the recommendations of instructional design in open 

education. 

 

 

The Study 

 
 MOOCs build up an internet-oriented learning environment which has become the mainstream of 

contemporary learning method and therefore boosts the emergence of distance education in the university via 

internet and made it an inevitable trend (Gerber, 2014). Comparing to the OCW, MOOCs emphasize interpersonal 

communication in curriculum design, making teachers and students or learners and learners more interactive rather 

than just passing on knowledge (Kesima & Altınpulluka, 2015). 

 User experience is one of the important factors affecting students’ performance in distance learning 

environments (Chang, Fang, & Chen, 2014). According to Nielsen (1993), usability is defined as five aspects: 

learnability, efficiency, memorability, errors, and satisfaction. Many researchers adapted these five attributes in user 

experience studies. According to Nielsen (1993), learnability refers to how easy the website is for students to 

accomplish basic tasks the first time they encounter it. Efficiency refers to once students have learned the design 

how quickly they can perform the learning tasks. Error refers to how many errors students make, how severe these 



errors are, and how easily they can recover from the errors. Satisfaction refers to how pleasant it is for students 

learning from the website. 

 Cognitive style has been studied since the 1970s. Scholars attempted to understand learners' perception and 

teaching methods with different cognitive styles, and ways of receiving and interacting with teaching media (Liu, 

2018). According to Chen and Tseng (2002), learners can be relatively divided into two different cognitive styles: 

field-independent and field-dependent. Cognitive style is the degree to which a person can engage in certain tasks 

independently, while field-independent individuals have their own internal frames of study. On the contrary, 

field-dependent people need to rely on the context to decide what to do with the issues they face (Chen & Tseng, 

2002). According to Chen & Liu (2011), the instructional design should take students’ cognitive styles into account 

to design products suitable for different learners with cognitive styles to promote students’ performance. Liu (2018) 

explored the relationship between cognitive style and learners’ performance using two different e-learning systems. 

They concluded that the design of the e-learning system based on learners’ cognitive style produced better user 

experiences.  

 In this study, the independent variable is cognitive style. This study classifies cognitive styles into two 

categories: field-independent and field-dependent. The dependent variable of this study is user experiences, 

categorized into learnability, efficiency, errors, and satisfaction. The control variables include learning materials, 

learning tasks and task time. In this study, we recruited 49 college students aged from 18 to 24 in Northern Taiwan. 

First, the Cognitive Style Index (CSI) before the experiment and the participants were divided into field-independent 

and field-dependent group based on the results of CSI. There were 31 field-independent and 18 field-dependent 

participants.  In the Cognitive Style Index (CSI), there were 38 questions about cognitive styles, of which 21 were 

about field-independent features and the 17 were about field-dependent features with five-point Likert scale. The 

Cronbach's alpha of CSI is 0.79 ~ 0.92.  The aspects of user experience in this study were learnability, efficiency, 

errors, and satisfaction. The measurement of learnability is the percentage of completion. The measurement of 

efficiency is the average time duration on every task. The measurement of error is the percentage of participants who 

made errors. The measurement of satisfaction is the 10-point Likert scale survey of satisfaction.  The MOOCs 

website used in this study is ShareCourse, a popular MOOCs website in Taiwan. ShareCourse was developed by 

Netxtream Corp. in 2008. The main features of ShareCourse are: flipped classroom, synchronous discussion, 

asynchronous discussion, peer grading, assignment submission, learning portfolio, quiz database, online exam, and 

course evaluation.  

 The participants were asked to completion seven tasks based on learning activities using ShareCourse website. 

After that, they were asked to finish the user experience questionnaire. The eight tasks are: (1) register and log in; (2) 

search one of the MOOCs course; (3) enroll into the course; (4) enter the course; (5) select, play, and watch one of 

the instructional video; (6) go to discussion section and post a reflection; and (7) exit from the course and log out. 

Researchers conducted independent t-test to examine the differences of user experience of MOOCs website between 

two groups with different cognitive styles. 

 

 

Findings 

 
 The following are the results of the descriptive statistics and independent t-test analysis of the aspects of user 

experience respectively. For the learnability, the measurement is the average percentage of completion. Table 1 

shows the average percentage of completion on each task by two types of cognitive styles. The results of 

independent t-test analysis of learnability shows that there are significant differences between two groups (t = 2.727, 

p < .001). The average percentages of completion of the participants with field dependent cognitive style were 

higher than the participants with field independent cognitive style in Task 1, 3, 4, 5, and 7. 

 

 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

Field Independent 77% 100% 87% 94% 77% 100% 87% 

Field Dependent 100% 89% 94% 100% 89% 67% 100% 

 

Table 1: Average Percentage of Completion on each Task by Cognitive Styles 

 

 For the efficiency, the measurement is the average time duration. Table 2 shows the average time duration on 

each task by two types of cognitive styles. The results of independent t-test analysis of efficiency shows that there 

are no significant differences between two groups (t = 1.501, p = .114). 



 

 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

Field Independent 215 109.5 11.0 10.5 62.0 59.0 10.0 

Field Dependent 190.8 64.1 17.9 21.4 59.7 43.6 13.2 

 

Table 2: Average Time Duration on each Task by Cognitive Styles (seconds) 

 

 For the error, the measurement of error is the percentage of participants who made errors. Table 3 shows the 

percentage of participants who made errors on each task by two types of cognitive styles. The results of independent 

t-test analysis of error shows that there are no significant differences between two groups (t = 1.644, p = .101). 

 

 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 

Field Independent 16% 25.8% 0% 3.2% 19.3% 6.4% 0% 

Field Dependent 42.0% 21.0% 0% 10.5% 15.8% 5.2% 10.5% 

 

Table 3: Percentage of Participants who Made Errors on Each Task by Cognitive Styles 

 

 For the satisfaction, the measurement of satisfaction is the 10-point Likert scale survey after the experiment. 

Table 4 shows the mean and SD of the scores of the 10-point satisfaction survey. The results of independent t-test 

analysis of satisfaction shows that there are no significant differences between two groups (t = 1.471, p = .101). 

 

 Mean SD 

Field Independent 7.01 .89 

Field Dependent 7.12 1.12 

 

Table 4: Descriptive Statistics of the Satisfaction Score by Cognitive Styles 

 

 

Conclusions 

 
 The results of this study show that there are significant differences on learnability between field-independent 

and field-dependent students. However, there is no significant difference on efficacy, error, and satisfaction. 

 In Task 1, the procedures of registration and login of ShareCourse website, the one of the most complex tasks 

among all tasks. The participants with field dependent cognitive style had a higher percentage of completion (100%) 

than the participants with field independent (77%). Chen and Tseng (2002) argue that learners with field-dependent 

cognitive styles are better at making decisions or judgments based on reasoning and logic, and have better 

performance in procedural behaviors or learning. Additionally, Task 3, Task 4, and Task 7 need mainly procedural 

skills. The participants with field dependent cognitive style had a higher percentage of completion than the 

participants with field independent in these tasks.  

 However, Task 2 and Task 6 need more cognitive skills than procedural skills. The participants with field 

dependent cognitive style had a lower percentage of completion than the participants with field independent in these 

tasks. According to Liu (2018), the learners with field-dependent cognitive style has weaker attention than the 

field-independent cognitive style learners. 

 Based on the results of this study, the instructional designers and interface designers could be aware of the 

differences between the learners with different cognitive styles in MOOCs websites’ learnability. Future studies 

could analyze the learning behaviors between the learners with different cognitive styles to elaborate more 

sophisticated design principles of MOOCs websites. 
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