
ABSTRACT

to acquire a skill through an active construction process in programming. 

to tackle the learning problems in computer programming. One of the 
approaches that have become more pervasive in higher education is blended 

for this study is by combining face-to-face learning and online learning 

of these students during their diploma or matriculation program are taken 
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the interaction between learning approach and programming background 

background and were taught using blended learning approach is much 
higher as compared to the mean score of students who were taught using 

score for the students who do not have prior programming background and 

higher as compared to the mean score of students who were taught using 

blended learning approach gave positive impact to students who have prior 

programming course.

Keywords:

INTRODUCTION

to obtain a skill through an active construction process (Bergin & Reilly, 
2005). The programming skills that are required for the students are problem 
solving and analytical thinking skills (Ismail et. al., 2010). The challenges 

dropout rate is high in the introductory programming course (Mendes et al., 

problem in programming is blended learning approach. Thus, the purpose 
of this study is to investigate the effects of blended learning approach on 

Computer and Mathematical Sciences, UniversitiTeknologi MARA (UiTM). 
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The blended learning approach applied for this study is by combining 
the traditional face-to-face learning and online learning using the Learning 
Management System (LMS) of UiTM named . is a learning 
management system for e-learning in UiTM which acts as a platform that 
supports the teaching and learning process in UiTM. The system 
consists of many applications such as student records, user roles, courses 

evaluation system.

To evaluate the effects of blended learning approach, we applied two 
different teaching approaches which are blended learning and traditional 

for the undergraduate students. Two groups of students were involved 
where one group was taught using blended learning approach and the other 
group was taught using the traditional face-to-face learning approach. For 
the face-to-face learning, students were taught using the traditional way of 
lectures, reading and practical session. Whereas, for the blended learning 
approach, students were taught using the combination of e-learning and 
face-to-face learning. The e-learning includes online activities such as online 
lecture notes, programming examples, programming solution, past exams, 

background of these students during their diploma or matriculation program 
are also taken into consideration for this study. In addition to that, students’ 

compared the performance of the students who were involved in the blended 
learning approach to the students who received the traditional face-to-face 
learning approach.

gave positive impact to students who have prior programming background 

RELATED WORKS

Many approaches have been proposed in the literature to deal with the 
learning problems in computer programming. The most common approach 
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students skip the analysis and design phases and implement computer 
programs directly on the computer. They develop their programs gradually 
by testing them on various examples of input. However, with this practice, 
these students are not able to explain their algorithms (Ben-David Kolikant& 

and come up with mental or cognitive obstacles and misconceptions about 
computer programming.

Another approach is constructivist learning theory where, a learning 

programming. Moreover, students must acquire higher-order thinking 
skills, such as analysis, design, analogical thinking, reuse, evaluation, and 

educators have applied the constructivist theory to the learning of computer 
programming (Berglund et al., 2006).

Another solution is to use information technologies in the learning of 
programming. Using the information technologies, appropriate feedbacks 
on programming assignments can be given to students through the online 
programming systems, Web-based programming tutors, online learning 
systems, or any similar applications. However, there are few examples of 
online learning applications and Web technologies developed for computer 
programming. Thus, it is not possible to draw general conclusions about 
the effect of online learning systems and similar applications on computer 

al., 2006). In addition, most applications focus on the aspects of technology 
rather than pedagogical aspects.

Finally, an attractive solution is using the blended learning models, 
which blends the traditional face-to-face learning and Web-based systems 

related study on blended learning style was conducted to compare the 
advantages in terms of students’ participation between blended learning 
style and pure virtual e-learning style (Dodero et al., 2003). The study 
indicates that information technologies can act as an incentive to improve 
students’ participation during traditional classroom teaching. However, in 
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a completely virtual classroom, these technologies do not help to increase 
their participation.

According to Deperlioglu and Kose (2013), combining face-to-face 

conducted a study on using blended e-learning model on acourse “Data 

to-face learning.Even though many researches have been done to solve the 
learning and teaching problem in computer programming, the problems and 

remain to be researched.

RESEARCH METHODOLOGY

A case study approach is used to investigate the effect on applying the 
blended learning approach on the students’ performance in the first 
programming course. The study conducted was a cross-sectional study which 
was done in the Faculty of Computer and Mathematical Sciences, UiTM.

Target Sample

The target population was the undergraduate students who enrolled 
Fundamentals of Computer 

in semester September 2016 until January 2017. By 

undergraduate students with a total of 56 students. 35 students were taught 
using the blended learning approach and 21 students were taught using the 
traditional face-to-face learning approach.

Data Collection

Data was collected from 56 students through email questionnaire 
using Google form. The questionnaires were distributed to all 56 students. 
The questionnaires comprised of demographic factor such as student’s ID, 
program code, type of learning and programming background. In addition 

were collected to identify their performance of the subject taught.
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Method Analysis

ANOVA is used to test on the interaction between type of learning and 

RESULT AND ANALYSIS

The analysis of the results indicates the correlation between students’ 
performance and type of learning approach as well as prior programming 
background.

Descriptive Statistics

Programming Background and Type of Learning

Figure 1shows that 15 students and 6 students do not have prior 
programming background in traditional face-to-face learning and blended 
learning respectively. While the remaining of the students have prior 
programming background during their diploma or matriculation program.
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Figure 1: Stacked-bar Chart on Programming Background and 
Type of Learning

Table 1: Descriptive Statistics of the Final Examination Score

From Table 1, in general, we could see that the mean test score for 
blended learning and haveprior programming background are higher as 
compared to the opposite. The value of skewness and kurtosis is used to 
indicate that the data is normally distributed according to each level of 
programming background and type of learning.
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Final Examination Scores and Type of Learning

Based on the cluster bar chart in Figure 2illustrated below, graphically 
we could see that for blended learning, most of the students with prior 
knowledge of programming have earned good grades. This contrasted with 
non-blended learning where, the students without any prior knowledge 
performed better in the subject taught compared to those with prior 
programming background.

Figure 2: Bar chart on the Students’ Final Examination Scores and 
Type of Learning
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Two-way ANOVA

The assumption testing for normality of data, normality of error term 
and homoscedasticity was done using Shapiro-Wilk test, Normal P-P plot 

Table 2: Two-way ANOVA for Programming Background and 
Type of Learning

This indicates that the interaction between both variable give an impact 
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Programming Background

Furthermore, Figure 3shows that that the mean score for students who 
have prior programming background and were taught using blended learning 
approach is much higher as compared to the mean score of students who 
were taught using the traditional face-to-face learning approach. On the other 
hand, the mean score for the students who do not have prior programming 
background and weretaught using the traditional face-to-face learning 
approach, is much higher as compared to the mean score of students who 
were taught using blended learning approach.

CONCLUSION

As a conclusion, blended learning approach give positive impact towards 
the students’ final examination score including prior programming 
background knowledgefor this case study. In addition, as for traditional 
face-to-face learning approach, the mean score for students who do not have 
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programming background is much higher may be due to the convenient of 
the teaching style as students can approach their lecturers for any uncertainty 

increased so that predictive analysis can be made in determining the most 

programming course.
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