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Abstract

The purpose of this study is to measure the level and difference of self-efficacy of computer in
programming for non-technical students using Scratch. Programming skills can be the basis of
problem solving skills and it is important for both technical and non-technical students. Quantitative
studies in this survey were carried out using questionnaires containing 21 items measuring the
student's self efficacy. A pilot study of 23 respondents showed that the reliability of the instruments
was at the level of α = .935. The respondents of the study consists of 48 non-technical undergraduate
students selected based on simple random sampling technique. The data obtained were analyzed
descriptively (frequency and percentage) and inference (mean analysis, t-test and pearson correlation)
using SPSS v23. The findings show that the self-efficacy level of non-technical students on Scratch
programming as a whole is quite high. The findings of the t-test analysis show that there is no
statistically significant difference in self-efficacy based on gender and the background of the program
study. Correlation analysis also found that there was no self-efficacy relationship between computers
in Scratch programming with academic achievement. Research shows that the level of self-efficacy of
non-technical students is relatively high capable of providing an alternative problem solving skills
using Scratch programming.
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1. Introduction

Computer programming skills are known as a difficult skill to learn [2]. This is coupled with the
negative perception of students towards computer programming which using letters and texts. This
negative perspective create a low student's self-efficacy towards programming. According to [21]
someone who has low self efficacy, having a difficulty to complete the assignment given.
Computer programming skills is an important skill. [5]; [18]; [8] described computer programming
skills as a way to contribute to the development of higher skills such as problem solving skills,
logical thinking, resourcefulness and creative thinking. Therefore, it is important to make the
method of studying programming more interesting and easy. MIT Media Lab has developed a
method of visual programming that is said to be easier and more interesting called Scratch.

A study conducted by [12] and [7] explained that Scratch has helped primary school students learn
the basics of computer programming. Visual programming makes students more motivated in
learning programming language compared to traditional method using texts where students are
forced to deal with syntax errors [19]; [13]. Based on previous studies, Scratch programming has
given good results to kindergarten, primary and secondary students, there is still less research done
to look at the impact of this Scratch programming on college and university level students [9].

Therefore, this study will focus on how visual programming using Scratch can improve the self-
efficacy of a non-technical students at Kolej Universiti INSANIAH (KUIN). The objectives of the
study are:

1. Identify the level computer’s self-efficacy in programming for non-technical students using
Scratch.
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2. Review the differences in student’s self efficacy in programming by gender and background of
the program of study.

3. Review the relationship between self efficacy of programming with student academic
achievement.

Self-efficacy is a theory introduced by Albert Bandura in his writings entitled "Self-efficacy:
Toward a Unifying Theory of Behavioral Change" [15]. [21] defines the concept of self efficacy as
a perception of an individual toward his or her ability to complete and perform the tasks required to
achieve a target. While [17] defines self-efficacy as a feeling of sufficiency, efficiency, and ability
to cope with life. [20] give a definition to self-efficacy as an individual's assessment towards their
own ability or competence to perform a task, achieve a goal and produce something. Self-efficacy
will also reflect one's confidence in controlling their motivation, self-esteem and social
environment. [14] concludes that the efficacy theory is a generalization of individual behavior
based on two factors, the action of the individual and result; and the individual's self-esteem to
accomplish certain tasks.

Self-efficacy is formed from social cognitive theory that affects four primary sources that interact
with humans naturally. According to [21] these sources are vicarious experiences, individual
performance achievements, verbal sequences and the rise of emotions and physiology. Details are
described as follows:

1. Mastery Experiences: Refers to the individual experience of doing the assignment.
2. Verbal Persuasion: Refer to persuasion and words that can inspire or vice versa to do a task.
3. Vicarious Experience: Refers to individual observations towards the successes and failures of

other individuals in carrying out similar tasks.
4. Physiological State: Refers to the physical state of self that will affect the spirit of the

individual in doing a task.

Individuals with high self-efficacy always have a commitment to solve their problems and will not
easily give up when they find that the strategies being used are unsuccessful while those with low
self-efficacy will be easily discouraged and the task will fail.

There are several programming language software developed to facilitate software development
and avoid errors in programming writing such as syntax error and logic error. Aside from typing,
the development of software programming revolution uses blocks. Each programming language
element such as operator, control structure, variable and function can be combined with drag and
drop method. It is also an intuitive method of translating logical thinking into a computer program.
In this study, the Scratch programming language has been used. Scratch can be downloaded from
(http://scratch.mit.edu). Scratch was developed by the Lifelong Kindergarten researchers group
from MIT Media Lab. Scratch can be downloaded and used for free. Scratch can facilitate the
process of software development, animations, car apps, games, musical compositions and
numerical simulations interactively.

2. Related Works

The efficiency of computer programming not totally depends on cognitive skills and basic
knowledge of computer software, but it also refers to individual's attitude and their personal self-
efficacy towards computer programming. [1]; [4]; [10]; [11]. A study conducted by [4] found that
there were a correlation between the achievement of students in computer-based tasks and their
attitude towards computer technology. Additionally, students with negative self-efficacy in
programming may find it difficult to learn programming-related courses and will likely fail the
course. [3] conducted studies on engineering students in Turkey by looking at gender factors,
computer experience and computer usage in the family and linked them with self efficacy. [6] also
believes on self-efficacy to be one of the most important basic things for pre-graduate students to
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improve the self-efficacy programming. [22] found that the self-efficiency of programming will
affect the achievement of new programmers.

3. Proposed work

This study was conducted on 48 randomly selected students from Kulliyyah of Islamic Studies and
Kulliyyah of Muamalat, KUIN. Two Scratch programming teaching sessions were conducted in a
computer lab wih the help of lecturers. 23 students in the first session and the remaining 25 students
in the second session. After completing a 3 hours lab session, the Self-Efficiency Questionnaire
Form is distributed to students to measure individual perceptions in knowledge, skills related to the
ability of students to learn Scratch programming. The questionnaire was adapted from the self-
efficacy study of Java programming by [3].

Generally, there are 21 items in the questionnaire which divided into two parts. Part A contains 6
respondents' demographic items which are gender, age, kulliyyah, year of study, CGPA and
previous school. Section B contains 15 items measuring self-efficacy of a student with 7 likert
scales ranged of values from very low (1) to very high (7). Mean descriptive interpretations or
equations are shown in Table 1.

Table 1: Mean Descriptive Interpretations

Scale Scale Weighted Mean
Interval Mean Descriptive

7 6.23 - 7.00 Very High
6 5.35 - 6.21 High
5 4.48 - 5.34 Above Average
4 3.61 - 4.47 Average
3 2.74 - 3.60 Below Average
2 1.87 - 2.73 Low
1 1.00 - 1.86 Very Low

Pilot study of 23 respondents on the first session was held to test the reliability of instrument with
alpha cronbach (α) valued at .935. According to [24], alpha (α) = .80 - .90 is a good and acceptable
value. The results of the pilot study show that the reliability of the instrument is high and
acceptable. Next, descriptive statistics (frequency and percentage) and inference analysis (mean test,
t-test and pearson correlation) are used to analyze data and present research findings.

3.1 Research Findings

Respondents consisted of 42% male students and 58% female students with a majority of
students aged between 20 to 21 years old (73%). Respondents from the non-technical
background from Kulliyyah of Islamic Studies (90%) and Kulliyyah Muamalat (10%).
Majority of the respondents are in the 1st year (81%). In terms of academic achievement,
60% of the respondents were in excellent category (CGPA 3.00 - 3.66). 77% of the
respondents came from Religious Secondary School.

The first experiment done to measure the level of self-efficacy computer in programming
towards non-technical students. Mean analysis on 7 likert scales shows that the level or self-
efficacy score of non-technical students on Scratch programming is 'relatively high' (mean =
5.21, sd = 1.07). The item 'I can complete a game if I have a guidebook on using Scratch'
shows the highest efficacy level (mean = 5.67, sd: 1.28). The result are shown in table 2.
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Table 2: Mean Comparison by Item

Item Respondents Mean Standard Deviation
(sd)

B1 48 4.90 1.309
B2 48 4.96 1.398
B3 48 5.02 1.263
B4 48 5.27 1.455
B5 48 4.98 1.480
B6 48 5.10 1.574
B7 48 4.79 1.713
B8 48 5.40 1.349
B9 48 4.62 1.782
B10 48 5.58 1.485
B11 48 5.67 1.277
B12 48 5.48 1.384
B13 48 5.46 1.429
B14 48 5.25 1.551
B15 48 5.65 1.280
Efikasi 48 5.21 1.070

Second experiment conducted to evaluate the difference in student’s self-efficacy by gender.
Null hypotesis (Ho1) stated that there is no difference between the student's self-efficacy in
Scratch programming by gender. An independent sample t-test was conducted to measure
the difference in self-efficacy by gender and the findings shows that mean was different
between male respondents (mean = 5.43, sd = .85) with female respondents (mean = 5.04,
sd = 1.19). The t-test shows no significant difference between the two groups of
respondents , t (46) = 1.24, p> .05. The findings found that p = .222 (p> .05), therefore null
hypothesis failed to be reject or Ho1 was accepted. Studies shows that there was no self-
efficacy differences between male and female. The result are shown in table 3.

Table 3: t Test Analysis by Gender

Table 4 shows a a result from third experiment to review the differences in student’s self-
efficacy in Scratch programming by looking at background of the program study. Ho2
stated that there is no difference between the student's self-efficacy in Scratch programming
in the background of the program study.

Table 4: Self-Efficacy t-Test Analysis According
to the Background of Program Study

Gender
Resp
onde
nts

Mean
Standard
Deviation

(sd)
F value t value

Degree
Freedom
(df)

Significant
(p) Result

Men 20 5.43 .85 1.468 1.238 46 .222 Null Hypothesis
is rejectedWomen 28 5.04 1.19

Kulliyyah

Res
pon
den
ts

Mean
Standard
Deviation

(sd)
F value t value

Degree
Freedom
(df)

Significant
(p) Result

Islamic
Studies 43 5.22 1.029 .587 .164 46 .871 Null Hypothesis

is rejectedMuamalat 5 5.13 1.528
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Independent sample t-test was conducted to review the difference in self-efficacy according
to the background of the study program. The findings showed that mean was different
between Kulliyyah of Islamic Studies (mean = 5.22, sd = 1.03), respondents from Kulliyyah
Muamalat (mean = 5.13, sd = 1.53). The results showed that there were no significant
differences between the two groups of respondents, t (46) = .164, p> .05. The findings
found that p = .871 (p> .05), the null hypothesis failed to reject and Ho1 is accepted. The
resulat shows that there was no self-efficacy difference according to Kulliyyah of Islamic
Studies and Muamalat.

Last experiment was to evaluate the relationship between self-efficacy of Scratch
programming with student academic achievement. Ho3 stated that there is no relationship
between computer self-efficacy in Scratch programming with student academic
achievement.

The pearson correlation is analyzed by referring to [23] which proposes a valuation
guideline of the relationship between two variables with r = .10 to .29 or r = -.10 to -.29 is a
'Small' relationship, r = .30 to .49 or r = -30 to -49 is 'Moderate' and the value r = .50 to 1.0
or r = - .50 to -1.0 indicates the ‘Large' relationship.

Pearson correlation analysis showed that there was a 'small' correlation between self
efficacy variables in Scratch programming and student academic achievement (r = -061, p
= .679). The findings were not statistically significant (p> 0.05), so the null hypothesis
failed to reject which meant there was no self-efficacy relationship between computers in
Scratch programming and academic achievement.

Table 5: Pearson Correlation Analysis Of Computer Self Efficacy In Scratch Programming
And Academic Achievement

4. Conclusion

The findings show that the self efficacy level of non-technical students is quite high capable of
providing an alternative to problem solving skills through Scratch programming. It is clear that
although the respondents are not from the technical programme of a Higher Education Institution,
students gain confidence to learn Scratch programming provided they have guideline on how to use
Scratch.
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