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Programming courses have been used as one component of the
curriculum to be learned not only in the field of Information
Technology, but also needed in most areas of the program such as
Science, Mathematics, and Engineering at the tertiary level.
However, this course was difficult and complex and it is
categorized as one of the seven major challenge in educational
computing. The aim of this study was to explore the views of
female and male students regarding their experiences and
difficulties while learning courses Programming. This study used
questionnaire survey method to the 114 students who took the
subject of Fundamental Programming (EC201) at the Polytechnic
Sultan Azlan Shah. Data were analyzed using SPSS and results
shown by the mean and standard deviation. Overall, the level of
students' understanding content of the subjects are moderate and
the most difficult topics for the male and female students are
Array Data Structure (M = 2.99, SD = 0.97 for male and M = 2.89,
SD = 0.83 for female). Both gender agreed an activity such as
understanding the structure of programming (M = 3.58, SD = 0.92
for male and M = 3.53, SD = 0.89 for female) was the most
difficult programming activities. The second difficult activity for
males student are using program development environment (M =
3.70, SD = 0.78) while for female students are finding bugs from
program code (M = 3.53, SD = 0.89). Factor such as the computers
that do not work (M = 3.67, SD = 0.90 for male and M = 3.68, SD =
0.93 for female) was leading to poor students to master in
programming.
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INTRODUCTION

Polytechnic education system designed to meet the semi-skilled worker as targeted under the Economic
Transformation Programme (ETP) to encourage the Malaysian economy towards a high-income country
status by 2020. As a leader in the field of technical education and vocational training, polytechnic
responsible for producing graduates who have technical skills, especially in the engineering industry.
However, the industry needs now is not only demanding workforce with skills and knowledge in
technical, but also need to have knowledge about information technology. To meet this need, the
Department of Polytechnic Education (JPP) always offers courses in information technology-based
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programs that are offered in line with the needs of industry. For example, Fundamental Programming
(EC201) was used as core courses to students in the second semester Diploma level in all the programs of
Electrical Engineering. Fundamental Programming is the basis of other subjects such as Embedded
System, Micro Controller, Robotic Embedded and several other subjects according to their respective
areas of specialization during the 5th and 6th semester. If the students failure mastered the basic
programming will be difficult for lecturers to continue teaching in specific topics for related courses.
Lecturers sometimes had to repeat the lessons in programming before continuing instruction in subjects
such engineering. Therefore, it is critical students have mastered the Basic programming to facilitate their
study and master other engineering courses related to the field of programming.

RESEARCH BACKGROUND

Programming course is a course that involves understanding abstract concepts and student must be
proficient in translating the real world problem to program code [1], [2]. However, students are found it
difficult to master this programming skills. Past research revealed that the students are facing problems
in writing [3], reading [4] as well as designing [5] an even a simple program code. In fact, the findings
from Mohamad Gobil, Zarina, & Itaza Afiani [6] showed that students fail to identify the rules according to
operator precedence rules arithmetic. This leads to difficult for them to generate information on
arithmetic expressions in programming language. Therefore, it is important to investigate the factors that
lead to students learning difficulty in programming. The difficulties need to be identified in order to be able to
aid them learning in an effective manner. Hence, this study intends to carried out for identifying the
perception and difficulties faced by male and female students when they have finished their Fundamental
Programming course . It is because, they might be a gender differences in experience and confidence
levels in programming subject [7], [8]. Male and female students have a different, learning style, attitude
and interest in science, mathematics and engineering field. However, lately the achievement of female
students in programming is better compared to male student [9]. A survey conducted by Murphy,
Richard & McCauley [10] show that females generally considered the programming concepts to be no
more difficult than did the male.
RESEARCH OBJECTIVES

This study aims to explore the views of students and the difficulties they experience while
learning Fundamental Programming courses by gender. In particular, the objectives of the study
are as follows:
1. To know the level of understanding of different
topics of
the
Fundamental
Programming course.
2. To investigate the nature of difficulties while learning Fundamental Programming course.
3. To investigate the factors that lead to perform
poorly
in
Fundamental
Programming course.
METHODOLOGY

The study employs a survey questionnaire which was adapted from existing instruments of the [11]
and [12]. The items of the instrument consist of two main part which is Part A and Part B. Part A
covering the general background information from a respondent, including programming experience.
Part B contains items related to level of understanding of topics of the Fundamental Programming course, the
nature of difficulties while learning Fundamental Programming course and the factors that lead perform
poorly in learning Fundamental Programming course.
Respondents were about 114 second semester students from three programs in Electrical Engineering
Department at Polytechnic Sultan Azlan Shah (PSAS) as in Table 1.
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Table 1: Number and percent distribution of respondent according to program
Program

Num of
Respondent

Percent of
Respondent

DTK

Diploma in Electronic Engineering (Computer)

38

33.3%

DET

Diploma in Electrical Engineering

44

38.6%

DEP

Diploma in Electronic Engineering (Communication)

32

28.1%

114

100%

TOTAL

RESULT AND DISCUSSION

Instrument’s Reability
To get the internal variable consistency, reliability test scale (Cronbach Alpha) was conducted. In this
study, all values of Cronbach Alpha internal variable consistency for all variables exceed 0.7. According to
Babbie [13], Cronbach Alpha value is classified into four categories: very high values are from 0.90-1.00,
0.70-0.89 is high, 0.30-0.69 is moderate and 0.00-0.30 is low. Therefore, the analysis results in this study
have shown Cronbach Alpha for all variables in high classification. The analysis results of Cronbach Alpha
value (Table 2) are in the classification of high and very high, whereby all are higher than 0.70.
Table 2: Alpha Cronbach values for the variables
Variables

Num of items

Cronbach Alpha
Value

Level of understanding of different topics of the Fundamental
Programming Course

6

0.843

The nature of difficulties while learning Fundamental
Programming course

5

0.826

The factors that lead to perform
Fundamental Programming course.

7

0.825

poorly

in

The Results
Of the 114 respondents who answered the questionnaires, 67% (n = 76) are male and 33% (n = 38)
are females. Meanwhile, 94% of respondents had no experience with computer programming. This shows
the Fundamental Programming courses (EC201) is their first experience in the programming
development environment. [14] stated that respondents who do not normally have experience in
programming will face some difficulty to understand and learn the language . This is because respondents
need to understand syntax codes for writing programs[15] and usually they are difficult to visualize how
a computer processes each program code for solving problems [16].

Below is the results of the analysis based on the research objectives:
RO1 : To know the level of understanding of different topics of the Fundamental Programming Course.
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The results as indicated in Table 2 and Table 3 shows m e a n v a l u e o f t h e level of students‘
understanding of the topic of Fundamental Programming courses by gender. The item i s designed with
5-point Likert scale (1, not understand at all; 2, not understand; 3, sometimes understand; 4, understand,
and 5, very understand). The sequence of topics understanding in the table is listed from the lowest
mean value. The result found that topic of Array Data Structure was the hardest topic for both gender. An
array data structure involves in manipulating many variables that contain or similar forms of data [17]
and is closely related to respondents’’ ability to describe or visualize the movement of data within a computer
memory [12].
Table 2: Level of understanding on different topic on programming course (male)
Tajuk

Mean

SD

Array Data Structure

2.99

0.97

Function

3.14

1.03

Looping Statements (e.g : while , do-while, goto)

3.16

0.99

Selection statement (e.g: if-else, switch)

3.20

0.88

Variables, constants and data types.

3.49

0.93

Input/Output statements (e.g: prints, scanf)

3.62

.92

Table 3: Level of understanding on different topic on programming course (female)
Tajuk

Mean

SD

Array Data Structure

2.89

0.83

Looping Statements (e.g : while , do-while, goto

3.08

0.88

Selection statement (e.g: if-else, switch)

3.16

0.79

Function

3.26

0.92

3.68

0.87

3.71

0.87

Input/Output statements (e.g: prints, scanf)
Variables, constants and data types.

Next, for male respondents having less understanding the topic Function compared to female
respondents. A Function is an is a segment of a program code that can be invoked from elsewhere within
the list of program code and respondents should acquire this skill to prevents the possibility of errors
caused by copying the code from one place to another [18]. While for female respondent, they are having
less understanding for topic Looping Statement and Selection Statement compared to Function. These
topic are vital to mastered because this two topics is the basic of the programming structure where
respondents should have an ability to comprehend these structure that could affect the logical aspect of
the program and consequently will increase the difficulty to provide the best solution for the problem
given [6].
Generally, the topic such as Array Data Structure, Function, Looping Statements and Selection Statement
require considerable skill of respondents to understand the abstract concept involving the position of the
variable values. According to [12], the reason‘s students having problems in learning programming is they are
less familiar with the role of a variable position in the computer memory when the program code executed
such as how the variables are stored and the relationship between the variables in the computer memory.
Therefore, using the visualization tools to depict the position of the variables that occur when the program code
executed may help the student understand the role of variables in computer memory [ 1 9 ] .

RO2. To investigate the nature of difficulties while learning Fundamental Programming course.
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For the second research objective, respondent’s needs to respond to the difficulties faced by them
while learning fundamental programming course where they need to evaluate the level of agreement
with the questionnaire item given. 5-point Likert scale (1, Strongly Disagree; 2, Disagree; 3, Neutral;
4, Agree; 5, Strongly A gree) is used for the items. The sequence of topics in the table is listed from the
highest mean value. Table 4 and table 5 shows the level of understanding on topic on programming course by
gender. The result found that both genders had facing the highest difficulty in understanding basic concepts of
programming structure. These findings clearly show that respondents have difficulty in getting the
programming skills.

Table 4. Difficulty while learning programming (Male)
Nature of difficulty

Mean

SD

Understanding basic concepts of programming structure

3.72

0.78

Using program development environment

3.70

0.78

Finding bugs from my own program

3.67

0.79

Designing a program to solve certain tasks

3.62

0.82

Learning the programming language syntax

3.55

0.82

Table 5. Difficulty while learning programming (Female)
Nature of difficulty

Mean

SD

Understanding basic concepts of programming structure

3.58

0.92

Finding bugs from my own program

3.53

0.89

Learning the programming language syntax

3.39

0.86

Designing a program to solve certain tasks

3.29

0.87

Using program development environment

3.21

1.07

From the result also, it’s found that the male respondent having less difficulty in understanding the
programming language syntax compared to female respondent. A programming language syntax is the
knowledge are very important to mastered because it is the characteristics of language or grammatical of
a programming language. For example, use a semicolon which is placed at the end of each statement of C
programming language. Besides that, if the respondents are not comfortable with the programming
syntax, they intend to facing difficulty to identify the syntactic barriers exist during compiling and
debugging process [20].
Generally, the problem often faced by students who do not have the programming background is to apply
the abstract concepts of programming with the programming structure [21], and also an additional skills such
as management training, editing, compiling and debugging program code [22]. Programming process involves
two phases, namely the problem solving and implementation phase [23]. Before writing program, respondents
have to go through phases of problem solving, which at this stage respondents should have an ability to analyze
a problem to determine the data input, the processes involved and then the expected output. In addition,
respondents should also be skilled to convert data input, process and output in the form of an algorithm.
Usually the algorithm represented by the pseudo code and flowchart [17]. The next phase, which is the
implementation phase, at this stage the respondents will convert a flowchart or pseudo code built into the
software code syntax. This stage, the respondent should be able to handle writing or designing the program as
well as the skilled use of the software. In addition, most respondents also face additional problems in the skills
development process programming such as editing, compiling and debugging code program[22]. Therefore,
students need to master both of these phases to develop a program. Thus, the teaching aids are appropriate to
the stage of novice students are required to address these issues.
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RO3. To investigate the factors that lead to perform poorly in Fundamental Programming course.
For the third research objective, respondent’s needs to respond the level of agreement the factors that
made them perform poorly while learning basic programming course. 5-point Likert scale (1, Strongly
Disagree; 2, Disagree; 3, Neutral; 4, Agree; 5, Strongly A gree) is used for the items. The sequence
of topics in the table is listed from the highest mean value. Table 6 and 7 shows the analysis made of the
factors which affect the poor performance in programming by gender. Both gender agreed that computers in
laboratory conditions that do not work is a key factor in students weak in programming. If the computer does
not work, the students had to share a computer with other students. Therefore, this situation led to a chance for
students to create practical training during the practical sessions is less. Programming should involve practical
and intensive training due to its dynamic [24]. By implementing the programming activities in the laboratory,
can help students overcome the perception that are difficult to understand the terminology of program code as
well as stimulate their interest in the field of programming through activities undertaken [25]. The situation may
get worse if the computer is shared with more than two students.

Table 6: Factors that lead to poor performance in programming (Male)
Factors
Computers provided in labs are not functioning well
Syllabus focuses too much on theory
Students' lack of interest to learn
Teaching methodology is less effective
Presentation of instructors and
their
on students
Less examples of practical use are shown

attention

Learning environment that is not conducive

Mean

SD

3.67

0.90

3.62

0.86

3.55

0.94

3.54

0.94

3.50

0.84

3.41

1.01

3.39

0.97

Table 7: Factors that lead to poor performance in programming (Female)
Factors
Computers provided in labs are not functioning well

Mean

SD

3.68

0.93

Students' lack of interest to learn

3.68

1.02

Syllabus focuses too much on theory
Less examples of practical use are shown
Presentation of instructors and their attention on
students
Teaching methodology is less effective

3.61

0.86

3.55

0.80

3.53

0.89

3.53

0.86

Learning environment that is not conducive

3.32

1.17

From the result also, we found that female respondent have lack interest to learn programming compared to
male respondent. This possibility due to they have less confident of their own abilities in programming
especially those who do not have programming background [9], [26]. However, past research has found that
there is no statistically significant gender in programming scores[27], [28]. From the result of both gender, it
seems that the instructional strategy of lecturers are such as presentation and teaching methodology might help
them to acquire the programming knowledge. IInstructional technique and strategies are vital in the
delivery of educational information. In order to help students to master the basic problem solving skill,
the teaching method used should be applicable to the content of programming with different paradigms
and to make sure the active involvement of students in programming practical session [29].
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CONCLUSION

Programming courses closely related to the ability to convert an abstract real-world problems to the
program code that can be interpreted and executed by a computer. However, this course was said as
difficult and complex. This is because students who do not have programming experience requires a
proper understanding to acquire something an abstract and difficult concept that difficult to imagination.
Difficulty to illustrates the flow execution of the program code is one of the main factors of students
difficult to acquire the concepts of programming. In this regard it is important to provide an aids learning
support such as visualization program to help students gain an understanding of programming concepts.
However, factors such as lab facilities and teaching methods should also be noted for improving student
achievement in programming.
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