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Abstract 
Programming skills (PS) refer to coding and debugging that are required for those who write a program in any 
programming language. Coding can be described as the implementation aspect of programming, whereas 
debugging can broadly be defined as fixing any incorrect code that is found after running the programming test. 
Higher-order thinking skills (HOTs) refer to the top three levels of Bloom’s taxonomy which are Analysis, 
Synthesis, and Evaluation. This study aims to determine the relationship between PS and HOTs among 
secondary students. Many studies indicate that students who attend programming courses for first time have low 
levels of performance in PS. Coding and debugging skills reflect higher-order thinking levels. Therefore, an 
objective of this study was to investigate the effect of coding and debugging skills on their HOTs. The benefits of 
having PS among learners are that they are able to achieve HOTs. Indeed, these relationships may be explained 
by programmers need to apply all these HOTs throughout the three phases of the programming process. Students 
who have low levels of PS are able to achieve the analysis level, while students who have moderate levels of PS 
able to achieve the synthesis level, and finally, students with high levels of PS are able to achieve the evaluation 
level. 
Keywords: programming skills, coding, debugging, problem-solving, higher-order thinking 
1. Introduction 
Learning programming skills is not an easy task for those who are attempting to learn programming for first time, 
as supported by many research studies (Mhashi & Alakeel, 2013). Novice students lack the knowledge and skills 
needed for programming, such as coding and debugging; these skills are essential to computer-related fields of 
study (Jawdah, 2015; McCracken et al., 2001; Mhashi & Alakeel, 2013; Taha, 2015). Most freshmen students 
taking programming courses face difficulties due to a lack of ability to analyse problems (Gondim, Ambrósio, & 
Costa, 2011; Ismail, 2005). The benefits of having programming skills among learners are that they are able to 
program and develop computer apps, as well as to achieve higher levels of thinking (Fessakis, Gouli, & 
Mavroudi, 2013). 
Many researches have been conducted for the purpose of investigating why novice students have difficulty when 
learning to program, especially in understanding programming mechanics, writing and debugging code, 
recognising the types of variable, and applying of programming techniques to different situations and problems 
(Alastal, 2009; Aljaberi, 2005; Alturki, 2016; Carbone, Hurst, Mitchell, & Gunstone, 2001; Eid, 2009; Ismail, 
2005; Jawdah, 2015; McCracken et al., 2001; Mhashi & Alakeel, 2013; Mohammed, 2015; Soloway, Ehrlich, 
Bonar, & Greenspan, 1983; Taha, 2015; Thomas, Ratcliffe, Woodbury, & Jarman, 2002). For example, an early 
study by McCracken et al. (2001) showed that programming skill is a predictable outcome of a student's teaching 
in computer science, yet and many computer teachers report that novice students lack such skills. A universal 
anticipation is that novice students have to understand solving problems process in the field of computer science. 
From a set of related program-writing tasks, each student was expected to write a particular program. Due to the 
weak problem-solving capacity of most of the students, their performance in executing the task was poor and 
many were not able to even get close to the completion of the assigned task (Lopez, Whalley, Robbins, & Lister, 
2008; McCracken et al., 2001). 
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