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Abstract 

This study attempts to understand the relationship between learning styles and self-regulated learning of pre-
service computer teachers in a programming course. Students’ strategies for self-regulation with regard to their 
learning styles were assessed on the basis of qualitative data in terms of programming course. The Turkish 
version of Felder-Soloman learning style inventory was used to identify the students’ learning styles and 
interviews were conducted to evaluate students’ SRL strategies in programming. The results suggest that the 
characteristics of learning styles are somewhat related to self-regulation strategies. Time management was 
identified as a leading self-regulation strategy among learning styles, while shortcomings regarding target setting 
and self-efficacy strategies were prominent with almost all learning styles. Characteristics of other self-
regulation strategies do not directly match with expected behaviors of learning styles in the context of learning 
programming. It is hoped that the study may shed light for instructors and instructional designers to design more 
appropriate settings for teaching programming taking learning styles in to consideration. 
 
Keywords: self-regulated learning, learning styles, programming  

1. Introduction 

Computer programming is considered as a challenging course given the extensive set of knowledge and skills 
through the years (Bennedsen and Caspersen, 2008). Researchers often addressed that students struggle in the 
transition from introductory level programming to more advanced level. This is because in programming 
learning processes, students need to use various cognitive and metacognitive strategies to control and regulate 
their own learning (Brennan and Resnick, 2012; Hwang, Liang, and Wang, 2016). Numerous studies indicated 
that learning programming cannot be confined in the classroom only, and emphasize the need for applicable 
work for outside the classroom (Azevedo and Hadwin, 2005; Kozlowski and Bell, 2006; Wiedenbeck, LaBelle 
and Kain, 2004). Accordingly, investigating metacognitive processes underlying the learning programming has 
gained more attention. Thus, prior work in teaching programming pedagogy has focused on some problem 
solving strategies and techniques for overcoming difficulties in teaching programming (Lau and Yuen, 2011; 
Nam, Kim and Lee, 2010; Saeli et al., 2011). 

In this circumstance, some researchers address greater involvement in the learning process and students’ 
responsibility in their learning (Akpınar and Altun, 2014; Lye and Koh, 2014).  In order to manage their 
learning; Self-regulated Learning (SRL) enables students to be active in the learning process while developing 
programming skills (Zimmerman, 2008). In this circumstance, specific SRL strategies are required to perform 
the programming tasks (Armstrong, 1989). It is evident that students who use these strategies can perform high 
in the process of learning programming (Alharbi et al., 2014; Falkner et al., 2014). Since programming requires 
self-regulation, many efforts are ongoing about developing self-regulation for programming. In this context, 
perspectives about how SRL arise in learning programming are discussed in the following section. 
 
1.1. Self-Regulation in Programming	
SRL allows students to be active and to direct their learning (Fernández et al., 2012; Zimmerman, 2002). 
Researchers have reached a consensus that students’ SRL strategies have been positively related to their 
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achievements (Artino, 2008; Artino, 2009; Lee, Shen, and Tsai, 2010; Liaw and Huang, 2013; Paechter, Maier 
and Macher, 2010; Pintrich, 2000; Puzziferro, 2008; Wang, Shannon and Ross, 2013). In general, the activities 
in the learning processes are considered as mediators between students, contexts, and achievement within SRL 
strategies (Pintrich, 2004). Safari and Hejazi (2017) argued that self-regulated learners can get advantage of their 
own learning because they know how to apply the acceptable actions in order to reach the goals. In the 
educational context; SRL strategies are seen in the dimensions of self-evaluation, organization, and 
transformation; goal setting and planning; seeking information, keeping records, and monitoring; environment 
structuring; self-consequences; rehearsing and memorizing; seeking social assistance; and reviewing records are 
used (Pintrich and DeGroot, 1990; Schunk and Zimmerman, 1998; Zimmerman, 2002; Zimmerman and 
Martinez-Pons, 1990).  

In programming learning domain self-regulation arguably plays a key role in facilitating the development of 
major skills of problem solving such as logical thinking and reasoning, and helps students to manage their 
learning process during programming (Ramalingam, LaBelle and Wiedenbeck (2004). Some studies suggest that, 
self-regulated learners can find a number of ways to achieve the goals in programming learning process (Bergin, 
Reilly and Traynor 2005; Kumar et al. (2005). In this sense, some recent studies suggest planning, self-
evaluation and self-monitoring (Falkner, Vivian, and Falkner, 2014; Falkner, Szabo, Vivian, and Falkner, 2015; 
Li, Ko, and Zhu, 2015) are prominent strategies to achieve learning objectives in programming. Also, self-
efficacy is considered as one of the main strategies of SRL which keeps students on track in learning 
programming (Kuo, Wu and Lin, 2013; Ramalingam et al., 2004; Wiedenbeck, 2005). Self-satisfaction is 
another factor which is emphasized by Kuo, Wu and Lin (2013) in their model. In addition, a recent study 
suggests that designing instruction through self-regulation skills for programming courses enhances problem 
solving skills (Loksa et al., 2016). 

On the other hand; Hui and Umar (2010) highlighted some individual characteristics, such as learning styles and 
Wiedenbeck (2005) addressed previous programming experience and knowledge of organization were also 
important for learning programming. The fact that learning styles as processing information can certainly affect 
students’ progress and their programming performances. In this context, the recent studies frequently reference 
to learning styles to understand the progression in learning programming. 
	
1.2. Learning Styles in Programming	
Safari and Hejazi (2017) point out that one of the learning obstacles in classroom is the lack of coordination 
between the instructional methods and the learning styles. Learning styles which are related to the way of 
students’ information processing skills may influence to the student’s performance in introductory programming’ 
(Norwawi, Abdusalam, Hibadullah, and Shuaibu; 2009). When students are aware of their own different styles, 
they can learn better. Research studies indicate that matching learning styles with teaching methods provide high 
academic achievements.  For instance, Alharbi et al. (2011) reported that some of the students in computer 
science programs are not aware of their SRL, and that they do not know how to apply SRL strategies in the 
learning process. Some other studies indicated that students with different learning styles prefer to use different 
SRL strategies (Shannon, 2008) and stating a relationship between SRL and learning styles may promote 
learning on the part of students (Safari and Hejazi, 2017). It can be considered that in the process of learning 
programming, students with different learning styles may follow or develop different self-regulation strategies. 
Thus, instructors should create authentic learning environments by being familiar with individual students’ 
learning styles.  
 
1.3. Considering SRL with regard to Learning Styles 

It is known that student- centred educational paradigms place a high level of responsibility on learners to control 
and regulate their personal learning processes. It is also crucial to take individual differences into consideration 
in instructional processes (Das, 2015). Emphasizing the responsibility students’ own learning, Paris and 
Winograd (2001) suggest promoting self-regulatory learning strategies. Being aware of the students’ learning 
styles, teachers could help them to know their learning habits, and help them to apply better learning strategies 
within this responsibility. Since in problem solving in problem solving process acquired by self-regulated 
strategies (Zhang et al,2006), learning style as the characteristic cognitive, affective and psychological behaviors 
may serve as how learners perceive, interact with and respond to the learning environment (Keefe, 1988). Thus, 
within the student-centred paradigm, understanding students’ preferences and the self-regulated learning 
strategies together may facilitate their learning process. In a study focusing on the relationships between SRL 
and learning style, Man-Chih, (2006) documented that since self-regulation provides learners with a role in 
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decision-making; it is in an accord with converging learners’ styles. Lavasani et al (2011) also found self-
regulated learners using metacognitive strategies to get advantage of learning process which is in line with the 
feature of the diverging learners.  Gülbahar (2005) referring to the SRL, argued that any student can adapt 
learning processes, activities and techniques, if he/she is able to understand his/her own learning styles and also 
be aware of his experiences.  
 
1.4. Aim of the Study  
While prior work has investigated many aspects of programming in terms of the role of self-regulation, more 
detailed investigation of the relationship between self-regulated learning and learning styles in the field of 
programming is needed. In order to facilitate learning, instructors should provide an easy way for students to 
discover their own characteristics. Thus, exploring the self-regulatory mechanisms regarding the learning styles 
would reveal the nature of psychological processes essential to the initiation, maintenance, and may be 
termination of learning in programming. So, this paper is hoped to contribute to understanding the relationships 
between learning styles and self-regulated learning strategies in the field of programming in higher education. 

In line with the overall purpose of the study, the following research question was directed: How students’ self-
regulation strategies differentiate in terms of their learning styles in the context of programming learning 
process? 

2. Method	
A Turkish version of the Felder-Soloman’s learning style inventory (LSI-T) coupled with a semi structured 
interview was applied to answer the research questions. The results from the interviews were then categorized 
and interpreted regarding the students’ learning styles. 
 
2.1. Participants 

The study was carried out in a programming language course at the Computer and Instructional Technologies 
Department of a major university in Turkey. The participants were 57 pre-service computer teachers (29 male, 
28 female) between the ages of 18 and 24. The participants have basic computer literacy skills, and limited prior 
programming knowledge. It was the first time they were receiving an introductory programming course. After, 
determining the learning styles of all students, 8 students (4 male 4 female) from all learning styles were 
interviewed.  
 
2.2. Instrumentation	
2.2.1. LSI-T 
To identify students’ learning styles, the Turkish language version of Felder and Soloman’s Index of Learning 
Styles inventory was administered. Felder-Soloman index is one of the most widely used inventories in teaching 
programming, reflecting the skills required for learning programming. Felder and Soloman (1998) in their 
learning style model categorized learners according to four main characteristics, and classified the learning styles 
as: active-reflective; sensing-intuitive; visual-verbal; and sequential-global.  While active learners prefer learning 
by doing or actively participating in work and prefer social interaction, reflective learners think about the task 
first. It means they prefer thinking quietly about information rather than be interactively engaged in learning 
activities. Intuitive learners would be more comfortable managing their own learning, so they prefer finding 
learning possibilities, discovery, innovation, and abstractions. In contrast, sensing learners deal with facts and 
concepts, example-based, concrete learning (Dille and Mezack 1991). In addition, verbal learners get more out of 
words than from visual representations and the global learners learn in large jumps by seeking out the “big 
picture” rather than learning in the traditional, sequentially organized college course.  

The Index of Learning Styles (ILS) (Felder and Soloman, 1991) is a 44-question survey based on a learning style 
model.  The validity and reliability of the index have been verified by a number of studies (Felder and Spurlin, 
2005; Litzinger et al., 2007; Zywno, 2003). One reason selecting this inventory is the potential of the inventory 
for determining whether the learner has a strong, moderate, or low preference on the identifiers of the learner 
styles. The index was translated into Turkish and validity and reliability analyses were provided                
(Büyüköztürk, Akgün, Özkahveci and Demirel, 2004). The LSI consists of 44 two-part (‘a’ and ‘b’) items. Each 
item comes with two options, where ‘a’ represents active, sensing, visual, sequential learning styles while ‘b’ 
suggests reflective, intuitive, verbal and global ones. 
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The inventory was used in previous programming teaching studies. For instance, Chen and Lin (2011) used the 
inventory to identify learning styles at the beginning of programming instruction. In a similar vein, Norwawi 
Abdusalam and Hibadullah (2009) applied the Felder-Soloman learning styles inventory with master’s students 
prior to the beginning of the course.  
 
2.2.2. Interviews 
Semi-structured interviews were conducted to gather the perceptions about students’ SRL strategies. The 
interview questions were developed on the basis of the strategies referring to the SRL definitions (Pintrich, 
Smith, Garcia and McKeachie, 1991). The strategies were in relation with task value, external target orientation, 
target setting, self-efficacy, self-reflection, repetition, peer learning, time management, and effort regulation. 
When formulating the semi-structured interview questions, various SRL scales focusing on these strategies were 
also reviewed, within the framework of the programming languages course. The selected interview questions are 
presented in Appendix 1. 
 
2.3. Data Analysis	
To find mean scores for each learning styles, instances where option ‘a’ was chosen were coded 1, and the 
instances with option ‘b’ were coded 2. Referring to the original inventory mean scores in the 11 to 16 range 
represent active, sensing, visual and sequential learners. On the other hand, mean scores in the 17 to 22 range 
represent reflective, intuitive, verbal, and global learners (Arslan and Aksu, 2006). 

The data obtained through the interviews, in turn, were analyzed through content analysis. The interviews were 
transcribed into text, followed by thematic analysis based on expressions in common statements to define the 
main themes. First, initial codes were identified by two coders. After examining the responses, the coders 
produced tentative thematic units. Thereafter relationships, similarities and differences between the codes 
assigned by both coders were reviewed and categorized, culminating in the construction of the themes in a 
manner to ensure perfect concurrence among the coders, regarding the final themes. Moreover, direct quotations 
in association with the learning styles were presented with special attention being paid to maintain the meaning. 
 
3. Results	
The results are presented regarding the relationship between the learning styles and the use of self-regulation 
strategies. In this context, a two-dimensional tabular presentation is used in order to express the codes related to 
the strategies reflecting learning styles. Participants are assigned as Sn according to their learning styles. The 
interviewed students’ perceptions about the SRL strategies in the context of the programming course were 
presented in line with their different learning styles. The perceptions about the strategies used in “task value” 
category are shown in Table1. 
 
Table 1. Strategies in task value category 

 
Table 1 show that the majority of the students believe that; they will use programming experience in their 
professional life, and they consider programming as the one of the basic competencies of being a computer 

 Students’ Learning Styles 

 Strategies 

S1.A
ctive 

S2.R
eflective 

S3.Sensing 

S4.Intuitive 

S5.V
isual 

S6.V
erbal 

S7.Sequential 

S8.G
lobal 

Task Value 

Making practical use of the 
profession  √ √ √ √  √  

Providing associations with 
various fields √ √ √ √ √ √ √  

Considering it as a means to 
enhance intelligence √  √      

Not attaching value     √   √ 
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teacher. All students noted that programming logic is related with a number of distinct fields. A participant with 
intuitive style expressed this point by saying “It can be used in a number of fields. We use the logic unwittingly, 
even in our daily lives”. Only the students with active and sensing learning styles deemed the programming 
course as a means to enhance intelligence, whereas those of visual and global styles did not address any task-
value point with respect to the programming course. 
Students’ views regarding the “external target orientation” are presented in Table 2. 
 
Table 2. Strategies in external target orientation category 

A glance at the students’ aims and intentions associated with the programming course indicate that only sensing 
and visual students intended to pass the course. Indeed, the ones with intuitive, verbal, and global styles 
expressed that passing the course is their main aim with the course. The ones with reflective and sequential style 
students added the ability to engage in high-level programming. In addition the active, sensing, and visual style 
students noted the expectation to learning the basics of programming as well. The student with the reflective 
style, in turn, mentioned the importance of writing programs without getting help. 
Strategies expressed with the “target setting learning” are summarized in Table 3. 
 
Table 3. Strategies in Target Setting Category 

 
A substantial number of the students (sensing, intuitive, visual, verbal, global) intend to complete the program 
they are writing, without any bugs. Furthermore, the students with verbal style include getting ahead of the peers 
and developing unique solutions. Those with the active style intend to grasp at least the logic of the program. 
Sequential style student stated that she have no targets. Such targets set by students before venturing with the 
program usually prevent dropping out of the endeavor prematurely. 

Self-efficacy is considered one of the most important category concerning self-regulating learning. In this 
context, the students’ perspectives about the strategies related to self-efficacy are expressed in Table 4. 
 

 Students’ Learning Styles 

 Strategies 

S1.A
ctive 

S2.R
eflective 

S3.Sensing 

S4.Intuitive 

S5.V
isual 

S6.V
erbal 

S7.Sequential 

S8.G
lobal 

External 
Target 

Orientation 

Passing the course √ √  √  √ √ √ 
Engaging in high-level 
programming  √     √  

Learning the basics √  √  √    
Developing programs with no 
support  √       

 Students’ Learning Styles 

 Strategies 

S1.A
ctive 

S2.R
eflective 

S3.Sensing 

S4.Intuitive 

S5.V
isual 

S6.V
erbal 

S7.Sequential 

S8.G
lobal 

Target Setting 

Completing the program   √ √ √ √  √ 
Getting ahead of the peers √     √   
Developing different solutions      √   
Comprehending programming 
logic √        

 Setting no target       √  
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Table 4. Strategies in self-efficacy category 

 
Some students with global style had a preference for holistic approaches. Moreover, those with reflective and 
verbal styles emphasized confidence in their ability to find distinctive solutions to the problem, while those with 
the active style noted the advantages of applying common solutions. Those with intuitive, visual, and verbal 
styles expressed their ability to write brief and comprehensible programs, while those with the intuitive style 
exclusively referred to the ability to add a visual element. In this sense, S4 expressed that “If the program is 
about a ball, the color of that ball is important for me.” The ones with the visual style, on the other hand, voiced 
their confidence in perseverance in the face of problems. The student with the sensing style surprisingly did not 
note any strategy regarding self-efficacy. Students’ views with respect to self-reflection are presented in Table 5. 
 
Table 5. Strategies in Self-Reflection Category 

 
All students noted that they experienced at least one bug when writing programs and those they checked the code 
to correct them. Those with a style other than reflective, on the other hand, expressed that they got help. The one 
with the sensing style expressed that “I often faced with errors. To overcome them, I either have to check the 
bugs or I get help from my friends.” Other students with active, sensing, and global styles addressed that they 
sometimes have difficulty in how to find appropriate programming approaches. To overcome this problem, they 
noted the need to repeat certain structures. Visual and verbal style students on the other hand, referred to the 
inability to take time required for programming, as the leading problem they faced, while the ones with sensing 

 Students’ Learning Styles 

 Strategies 

S1.A
ctive 

S2.R
eflective 

S3.Sensing 

S4.Intuitive 

S5.V
isual 

S6.V
erbal 

S7.Sequential 

S8.G
lobal 

Self-Efficacy 

Providing a holistic view for 
the problem        √ 

Employing distinct solutions  √    √   
Employing common solutions √        
Writing brief and easy-to-
decipher programs    √ √ √   

 Adding a visual perspective    √     

 Students’ Learning Styles 

 Strategies 

S1.A
ctive 

S2.R
eflective 

S3.Sensing 

S4.Intuitive 

S5.V
isual 

S6.V
erbal 

S7.Sequential 

S8.G
lobal 

Self-Reflection 

Reflecting bugs incurred 
in the program √ √ √ √ √ √ √ √ 

Forgetting programming 
approaches √  √     √ 

Difficulties in directing 
attention  √       

Not taking time for 
programming     √ √   

Getting bored   √   √   
Checking incorrect codes  √ √   √  √ 
Repeating √  √      
Getting help √  √ √ √ √ √ √ 
Trying different ways   √  √    

 Developing ambition √        
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or verbal styles expressed that they got bored when writing programs. In addition, the active style student 
expressed that she would get rather avid as she noticed the shortcomings, while the one with the sensing style 
noted her competence about trying different means to solutions. The views voiced with respect to repetition and 
peer learning strategies are expressed in Table 6 and Table 7 respectively. 
Table 6. Strategies in repetition category 

When preparing for the exam, half of the students who have distinctive learning styles (active, visual, sequential, 
global) reviewed sample programs and took notes about the scripts. In this context, the student with visual style 
specified that “First of all, I check the sample applications and learn about the common forms. Then I try to 
write the software to understand the overall logic.”  Students with intuitive, visual, and sequential styles studied 
on exercises to get ready for the exams, while the rest prefer writing codes on paper. The student with active 
style said that she developed similar questions and tried to solve them. Those with sensing and visual styles 
memorized the pieces of scripts to prepare for the exams. 

 
Table 7. Strategies in peer-learning category 

 
The students with reflective and visual learning styles addressed that they tried to refrain from getting help; yet 
they often get help from their peers in their efforts to solve the problems they often encounter. In addition, the 
students cooperate with their peers for doing homework as with the reflective style student noted, and during 
exam weeks as active sequential, and global style students mentioned. 

Time-management of self-regulated strategies is generally associated with the classroom activities as well. In 
this context, the perspectives regarding the time-management are presented in Table 8. 
 

 Students’ Learning Styles 

 Strategies 

S1.A
ctive 

S2.R
eflective 

S3.Sensing 

S4.Intuitive 

S5.V
isual 

S6.V
erbal 

S7.Sequential 

S8.G
lobal 

Repetition 

Taking notes about important 
pieces of code 

 √  √    √ 

Developing solutions on 
paper √ √ √   √  √ 

Reviewing sample programs √    √  √ √ 
Trial and error on a computer    √ √  √  
Developing and solving 
similar questions √        

 Memorizing   √  √    

 Students’ Learning Styles 

 Strategies 

S1.A
ctive 

S2.R
eflective 

S3.Sensing 

S4.Intuitive 

S5.V
isual 

S6.V
erbal 

S7.Sequential 

S8.G
lobal 

Peer Learning 

Providing solutions for 
errors √ √ √ √  √  √ 

Doing homework  √       

Studying for exams √      √ √ 

Required no help  √   √    
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Table 8. Strategies in time management category 

 
The students except the one with visual style noted insufficiency of the time devoted to the programming course. 
The ones with visual, verbal, sequential, and global styles, in particular, pointed out the lack of any planning for 
time-management for this course. The ones with reflective and intuitive styles completed the assignments right 
after class, while the ones with active, sensing, and verbal styles had a preference for waiting for the last period. 
Students with reflective, visual, verbal, and global styles addressed that they studied for the programming exams 
only on the last day before the exam. Participant having global learning style objective was only to pass the 
course, and expressed by commenting “I study for the exams on the very last day. It allows me to get a grade of 
45.” Views about “effort regulation” are shown in Table 9. 
 
Table 9. Strategies in effort regulation category 

 

Most of the interviewees stated that they usually took a break with programming when they face any challenges 
to resume the efforts later on, while the one with the sequential style expressed that she completely gave up in 
such cases. She pointed out this by saying “I demotivated and give up if I fail to solve a problem.”  Moreover, 
the ones with the sensing, intuitive, and verbal learning styles noted getting help to overcome issues. The verbal 
style student expressed that she would be motivated by handling the easier parts of the program first, which 
would motivate her for the rest of the problem. The leading strategies employed by students who have different 
self-regulating learning strategies for programming course with regard to Felder and Soloman (1994) inventory 
are summarized in Figure 1. The figure was developed on the basis of positive perspectives with respect to a 
substantial portion of indicators concerning a given strategy. Overall, Figure 1 summarizes the perceptions about 
the self-regulation strategies employed by students with different learning styles in the context of learning 
programming. Also examples from active and sequential style students’ artifacts are provided in Appendix2. 

 Students’ Learning Styles 

 Strategies 

S1.A
ctive 

S2.R
eflective 

S3.Sensing 

S4.Intuitive 

S5.V
isual 

S6.V
erbal 

S7.Sequential 

S8.G
lobal 

Time 
Management 

Not spending enough 
time √ √ √ √  √ √ √ 

No planning     √ √ √ √ 
Completing assignments 
after the class  √  √     

Performing assignments 
late √  √   √   

Preparing for the exams 
in last day  √   √ √  √ 

 Students’ Learning Styles 

 Strategies 

S1.A
ctive 

S2.R
eflective 

S3.Sensing 

S4.Intuitive 

S5.V
isual 

S6.V
erbal 

S7.Sequential 

S8.G
lobal 

Effort 
Regulation 

Having a break √ √ √ √ √ √  √ 
Seeking help   √ √  √   
Giving up completely       √  
Getting motivated only 
with the easier parts      √   
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Figure 1. Use of self-regulating learning strategies with reference to their learning styles 

Students’ perceptions with regard to self-regulated learning strategies indicate that various learning styles are 
prominent in using some strategies. Yet, the ones with visual and sequential learning styles expressed clues 
about a rather limited set of indicators compared to the expressions of other students, while the ones with active 
and verbal styles voiced concrete statements concerning numerous indicators. Figure 1 reveals that students with 
visual, verbal, and global styles did not express any statements about the task value strategy, while the ones other 
than those with the active, reflective, and sequential strategies expressed that they somewhat provide external 
target orientation strategies. Furthermore, the target setting and self-efficacy strategies stand out as the ones 
where the concrete statements on part of the students were rarest. Students with active, sensing, and verbal 
learning styles expressed positive views about the self-reflection strategy, while students with other learning 
styles voiced positive views was only about a very limited set of items. On the other hand, participants with 
active, visual and global styles perceptions regarding the repetition strategy were explicitly positive. Students 
with active, reflective, and global strategies expressed clues concerning numerous indicators associated with the 
peer-learning strategy.  
 
4. Discussion 

Considering prior work, this study is based on the idea that students with various individual characteristics can 
exhibit different self-regulation strategies during learning programming. Felder-Soloman learning styles 
inventory is generally discussed with reference to four dimensions considering the similarities among the styles: 
sensing/ intuitive, visual/ verbal, active/ reflective, sequential/ global. The result of this study indicated that peer-
learning and external target orientation were prominent strategies in reflective learning style, while the sensing 
style students emphasized task value and self-reflection strategies. In the same vein, Das (2015) found a 
significant relationship between self regulated learning and cognitive styles. Students having different learning 
styles perceived in various extend of self-regulated strategies in this study. Relationships between the 
characteristics of learning styles and t their perceptions about the self-regulated strategies are discussed in the 
following section.  
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4.1. Sequential / Global 

Students with a sequential learning style learn the knowledge offered, as a sequence of interrelated smaller parts. 
Global learners generally need to associate new knowledge with their preliminary knowledge and experience, 
before getting acquainted with the details of the topic. Sequential learners, on the other hand, can utilize specific 
details without embracing the topic as a whole. But they can have problems in grasping the connections the topic 
has with other fields and disciplines (Felder and Silverman, 1988). In the present study, student with sequential 
learning style expressed an emphasis on task value and external target orientation strategies. Students who 
employ a sequential learning style can associate the knowledge with their pre-existing knowledge. Hence, it is 
only natural that the task value and external target orientation strategies are emphasized by students who have 
sequential learning style, for whom motivation is considered a substantial factor in terms of self-regulating 
learning strategies employed. Student having a global learning style, in her turn, had emphasized the repetition, 
peer-learning and time management strategies. Also, students who have a global learning style can achieve 
lasting learning by associating the new knowledge with their previous experiences. One can find an emphasis on 
the repetition strategy curious for a student with global style. The repetition strategy which is based on 
memorizing and global learning style is all about associating meaning through experience. 
 
4.2. Active/Reflective 

Active learning process entails interactions with the external world, such as discussing, expressing, or testing the 
acquired knowledge. Active learners prefer to be engaged in physical activity, while the reflective ones choose 
contemplation about knowledge offered (Felder and Silverman, 1988). In the study, the student who had active 
learning style was positively perceived task value, external target orientation, self-reflection, repetition, and peer 
learning self-regulating learning strategies. Since active learning style is often about considerations with the 
external world, his emphasis on the external target orientation and peer learning strategies are not surprising, 
through the characteristics of this style. In addition, student who had reflective learning style highlighted the task 
value, external target orientation, and peer learning self-regulating learning strategies. Taking the emphasized 
strategies into consideration, one can refer to a positive relation between the learning style and time 
management, particularly in the light of the results observed with student with  reflective learning style. 
 
4.3. Visual / Verbal 

According to Felder and Silverman (1988), the visual learners prefer to use visual elements such as images, 
diagrams, schemes and presentations for the presentation of knowledge, compared to verbal statements or 
written texts, while the verbal learners prefer verbal statements and written texts. In this study the student who 
had a visual learning style had also found the task value and repetition self-regulating learning strategies 
important. The students with a visual learning style do not need the repetition strategy to the extent the students 
with a verbal style do. In the same vein, the visual learner’s emphasis on the repetition self-regulating learning 
strategy is considered to be surprising. Verbal learning style student emphasized target setting, self-efficacy, self-
reflection, time management, and effort regulation strategies. Thus, it can be concluded that that time 
management and regulation strategies could be expected, while the repetition strategy was once again a surprise. 
 
4.4. Sensing / Intuitive 

Felder and Silverman (1988) in their learning style model defines sensing learning style having a preference for 
the knowledge directed at their senses and the intuitive learners are better with knowledge arising internally, 
from their own ideas. Student who had a sensing learning style in this study had addressed task value, self-
reflection, and effort regulation self-regulating learning strategies. Students with sensing learning style are 
inclined to receive the knowledge directed towards their senses. In this context, emphasis on the effort regulation 
and task value strategies on part of the student with the sensing learning style may be a function of the 
perception with reference to her learning style. The student who had an intuitive learning style had emphasized 
the task value, self-efficacy, and effort regulation self-regulating learning strategies. The intuitive learners 
welcome the knowledge they can imagine internally in their minds, while the students with the intuitive learning 
style presented with a surprise in the form of the emphasis on effort regulation self-regulating learning strategy. 

Overall, students with the active, reflective, and verbal learning styles presented different self-regulation 
strategies. These students evidently focus more on the self-regulation strategies, compared to the adherents of 
other learning styles. The perceived self-regulation strategies among students who have active, intuitive, and 
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sequential learning styles does not lead to substantial differences. In terms of the programming learning process, 
planning is pervasive throughout problem solving, guiding the direction that programmers take. Few participants 
were expected to exhibit planning, given their inexperience. The lack of emphasis on planning with respect to 
time management in particular, on part of students of some learning styles (visual/ verbal, sequential/ global) is 
noteworthy. In the present study, students with a wide range of learning styles were found to exhibit skills such 
as making associations with various fields, passing the course which can be listed among the motivational 
factors. The similar results reached by Das (2015) revealed a significant relationship between self regulated 
learning and cognitive styles of secondary school students. There is also a consistency between the findings of 
this study and prior studies about the relationship between learning styles and self-regulation strategies. For 
instance, the study by Kumar et al. (2005) indicates that programmers who received self-regulated-based 
treatment outperformed those who did not. Safari and Hejazi (2017) examined the relationship between the Kolb 
learning styles –converging, diverging, assimilating, and accommodating– with the participants’ self-regulation 
skills. The results showed a positive relationship between each learning styles and self-regulation skills.  

The study has also some limitations. The study was carried out with a limited size of sample selected from those 
who received the Programming Languages course.  With a sample size of 8 it was difficult to generalize the 
power needed to precisely identify relations. Yet, the data gathered allow us to reach to certain conclusions 
regarding the role of students’ work and their individual characteristics in a qualitative manner. The data from 
interviews provided the discussions about the nature of the strategies. 
 
5. Conclusion and Recommendations 

The analysis sought to reveal the association between the learning style and the self-regulated learning in terms 
of learning programming, with reference to the views expressed by students. The results suggest that learning 
styles are somewhat related to self-regulation strategies.  In particular, perceptions of the students with 
active/reflective and sequential/global learning styles with reference to their SRL strategies considerably reflect 
the characteristics of those learning styles.  

On the other hand, students with visual/verbal learning styles did not strongly reflect those characteristics. Some 
of the students in visual/verbal learning styles in turn, surprisingly expressed perceptions which are deemed to be 
in contrast to those expected of their learning styles. Time management was identified as a leading strategy 
among learning styles, while shortcomings regarding target setting and self-efficacy were prominent with almost 
all learning styles. Thus, one can argue that learning styles and perceptions about SRL strategies are somewhat 
related to each other. Nonetheless, some external factors may still affect this relationship. In this sense, in the 
process of teaching programming, it is observed that directing students’ SRL strategies is not an easy task. In 
other words, the reflections of students’ learning styles may not always match with their strategy use in the 
learning process. In such cases, programming instructors may be compelled to find new ways for customizing 
the learning process. 
The present study investigated differentiation of learning styles with reference to qualitative interview data. This 
allowed the association of the characteristics of learning styles, and the perceptions about the basic indicators of 
self-regulation. Despite these and many other limitations affecting to the generalizability of our results, the 
results may still be considered as a first step in understanding the relationship between learning styles and self-
regulation in programming. Since SRL strategies offer the potential of facilitating learning programming; the 
results of this study suggest taking note of individual characteristics to inform the application of the strategies is 
noteworthy. We hope that the results provide some insights into the self-regulated learning in a higher education 
programming instruction. 
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APPENDIX-1 
The questions directed to assess individual factors are as follows: 
Task value: “Why do you think the programming languages course is necessary for your education?” 
External target orientation: “What is your objective with the programming languages course?” 
Target setting: “What kind of objectives you aim for before starting with programming?” 
Self-efficacy:: “Which skills give you an edge in authoring the programs to solve complex problems?” 
Self-reflection: “What kind of problems you experience in program writing process? What do you do in response 
to the errors you face?” 
Repetition: “How do you get prepared for the programming exam?” 

Peer-learning: “What kind of assistance you expect your friends to provide for the programming languages 
course, and when?” 
Time management: “How do you plan your time for use regarding the programming course? Do you think you 
set aside sufficient time for the course and the exam? Why?” 

Effort regulation: “What do you do to proceed when you face any problem regarding the programming 
process?” 
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