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Abstract

This study assessed the relationship between students’ self-efficacy and achievement in Java
programming among computer undergraduates in South-Western Nigeria. It was also aimed at
testing the significance of institutional type differences in self-efficacy and achievement in Java
programming. The Java programming self-efficacy scale (r = 0.96) and achievement test (r = 0.70)
were completed by 254 students across both Federal and State owned public universities in South-
Western Nigeria. By using Pearson correlation, the relationships between self-efficacy and
achievement in Java programming was investigated and by using t-test, significant difference of self-
efficacy and achievement across institution type were tested. The analysis of the data indicated a
significant relationship between self-efficacy and achievement in Java programming (r = 0.249, p <
0.05). It showed a significant difference in the mean self-efficacy scores of students in Federal and
State universities (t = 7.57, p < 0.05), but a non-significant difference in achievement (t = 45.92, p >
0.05). Based on the findings from the study, it was recommended among others that efforts be made
to improve self-efficacy of students (especially those in the Federal government-owned universities)
in Java programming as it relates positively and significantly with their achievement.
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Introduction

Computer programming skill is a major aspect of computer science which is needed not only by the
computer professionals but also by the non-computer professionals. For computer professionals in
particular, acquisition of programming skills is inevitable, because a computer is quite useless unless
it is running a program. According to Jenkins (2001), programming lies at the very heart of
computing. Pioro (2004) also opined that programming courses are not just about programming
perse, they also provide a forum for teaching precise and logical thought processes. Moreover, they
constitute necessary background for computer science students by introducing basic concepts and
techniques to be used and to be built upon in more advanced computer science courses. An
understanding of how the programs are written is a key part of the development of any computer
science student. It is therefore not surprising that computer undergraduates are required to take and
pass some programming courses during their traning.

Computer programming is the craft of writing useful, maintainable and extensible instructions which
can be interpreted by a computer system to perform a meaningful task. Precisely, programming has
been defined as; “the process of taking a problem specification written in plain language,
understanding it, devising a solution, and then converting the solution into a correct computer
program “usually expressed in some special-purpose programming language” (Jenkins, 2001). To
program using the computer, one must learn how to give instructions to it. One must also learn the
language understood by the computer. The instructions you give to the computer must be according
to some specified rules. The words that make up the instructions as well as the rules that the
instructions must obey form the computer language. In giving instructions to the computer, it must
be done in any of the computer programming languages. Several computer programming languages
had been developed and more are still being developed.

There are several programming languages studied in the Nigerian Universities. Java programming
language has been chosen for this study because it is taught presently in most public universities in
south — west, Nigeria. It is also more relevant in the industries today and works on the web browser.
Research reports shows a consistent decline in number of students choosing computer science
programme at the undergraduate level (Heersink & Moskal, 2010; Hoegh, & Moskal, 2009;
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Hutchinson, Moskal, Cooper & Dann, 2008). Since there has been a rising demand of computer
scientists and programmers for employment in the industries, the need to increase students’
participation in computer science programmes becomes inevitable (Hutchinson, Moskal, Cooper &
Dann, 2008). The perceived difficulty, boredom and absence of social interaction might be
responsible for students’ reluctance to choose computer science (Farkas & Murthy, 2005)).
Consequently, students tend to have low self-efficacy, which in turn affects their commitment and
perseverance in programming and consequently their achievement.
Institutions have been found to make a difference in students’ achievements whether in mathematics
or computer programming. The level of influence however differs as shown in the following: In South
Korea, about 4% of the total variance of mathematics achievement was due to institutional — level
factors (Park & Park, 2006) while for South African students it was 55% (Howie, 2003). For Australian
students 27% and 47% formed the percentage contributions of institutional — level differences in the
Trends in mathematics and science study (TIMSS) conducted in 1995 and 1999 respectively
(Fullarton, 2004). In Singapore 45%, Botswana 27%, Chiki 30% and Flenders 14% were the
percentage contributions found (Chepete, 2008; Mohammadpour, Moradi & Naijib Abdul Ghafar,
2009; Ramirez, 2006; Van den Broeck, Van Danme, & Opdenakker, 2006). Recently, a study carried
out among eight graders in Malaysia indicated that 57.28% of the total variance in mathematics
achievement of eight graders in Malaysia was accounted for by institutional level differences (Ghagar,
Othman & Mohammedpour, 2011). Also in a study on school effectiveness in mathematics and
science at the 4th grade, using data from International Educational Assessment (IEA’'s) TIMSS study
where 14 countries were included in the study, about one — quarter (25%) of the variability in
mathematics and science achievement was found to lie between schools.
Institutional type was also found to influence self-efficacy as students in private schools in Sweden
performed significantly better on the reading test than students in public schools since their teachers
are more efficacious (Batool & Abbas Shah, 2018; Myrberg & Rosen, 2003; Gafoor, 2012; Bututcha,
2013; Capa, 2005). Studies that evaluated the relationship between achievement and self-efficacy of
Java programming language and the significant differences in the two concepts across institution type
(particular Federal and state institutions in Nigeria) are very rare and this is what this study sought to
do.
Purpose of the Study
The study sought to carry out the following:
1. Assess the relationship between achievement and self-efficacy of computer undergraduates in
Java Programming.
2. Assess the difference between Java programming achievement of computer undergraduates
in Federal and State government owned universities.
3. Assess the difference between Java programming achievement of computer undergraduates
in Federal and State government owned universities.

3. Research Hypotheses
The following research hypotheses were tested:
1. There is no significant relationship between achievement and self-efficacy of computer
undergraduates in Java programming.
2 There is no significant difference in the mean score achievement in Java Programming
between undergraduates students of Federal and State Universities.
3. There is no significant difference, in the mean self-efficacy score in Java Programing,
between undergraduates students of Federal and State Universities.
Methodology
This study adopted purposive sampling technique for the selection of participants’ universities and
levels of study. The Universities of respondents were selected based on the following criteria; (i) the
university is owned by federal or state government, (ii) there is a computer science department
where potential computer professionals are being trained, (iii) Java programming language is taught
in the computer science department of the university. Five public universities within the South —
West, Nigeria satisfied the three criteria above. One of them was used for pilot study to determine
validation and reliability of the instruments before the main study. The remaining four (4) public
universities were used for the real study. Each participant used was selected based on the following
criteria: (i.) he / she is a full time student in the Department of Computer Science in any of the
chosen Universities; (ii.) he / she had been taught Java programming Language; (iii.) he / she is
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available at the time of data collection and (iv.) he / she was willing to participate in the study. A total
of 254 computer undergraduates participated in the study by attempting the Java programming
achievement test and filling the self-efficacy scale.

The instruments used for the study were the Java programming achievement test and Java self-
efficacy scale. Two faculty members from two separate universities validated the Java programming
achievement test, the final copy was produced after effecting the corrections. The reliability
coefficient using Kuder-Richardson 20 formula was found to be 0.70. The Java Programming Self-
efficacy scale was the adapted version of the C++ programming Self Efficacy Scale designed by
Ramalingam & Wiedenbeck (1998). It consisted of 32 items. The participants were given instructions
to rate their confidence in understanding and doing the Java programming related tasks using a scale
of 1 (Not confident at all) to 7 (Absolutely confident). Administration of the instrument on Engineering
undergraduates in Turkey who had been part of the Java programming produced a reliability of 0.99
(Askar & Davenport, 2009). In this study, the instrument was pilot tested on computer
undergraduates in south-west, Nigeria and the reliability coefficient was found to be 0.96. It was
therefore found to be reliable for the study. The instrument was therefore adopted for the study.
Data was analysed using mean, standard deviation, Pearson Moment Correlation Coefficient, and t-
test.

Results

Hypothesis One: There is no significant relationship between achievement and self-efficacy of
computer undergraduates in Java programming.

Table 1: The Relationship between Achievement and Self-efficacy in Java programming (N = 254)

1 2
1 PPMC 1.000 0.249*
P-value . 0.000
2 PPMC 0.249* 1.000
P- value 0.000

Key: 1 — Java Programming Achievement, 2 — Java Programming Self-efficacy
PPMC — Pearson Product Moment Correlation; P-value — Significant value
* Correlation is significant at the 0.05 level (2 tailed)

Table 1 shows the Pearson Product Moment Correlation Coefficient for the relationship between
Java programming achievement and Java programming self-efficacy. A weak positive correlation that
was significant was found (r = 0.249 p < 0.05). Therefore Java programming achievement has a
weak positive relationship with the Java programming self-efficacy. The implication of this finding is
that computer undergraduates with higher self-efficacy perform better in Java programming
achievement.

Hypothesis Two: There is no significant difference, in the mean scores achievement in Java
Programming between computer undergraduates in Federal and State Universities.

To test the hypothesis, independent smple t-test was used.

Table 2: T-test comparison of Achievements in Java Programing, Between Undergraduates in Federal
and State Universities.

Institution N Mean S.D teal Df p- Remar
Type value k

Federal 194 20.54 18.72 8.67 25 0.250 N.S

State 60 22.92 11.78 2

N.S — Not Significant

Table 2 shows the t-test comparison of the scores of achievement in Java Programing, between
undergraduates in Federal and State Universities. The t-test comparison showed a difference which is
not statistically significant between the mean scores of achievement in Java Programing in Federal
and State Universities (Tcalculated = 8.67, df = 252, p > 0.05). The null hypothesis was accepted.
Therefore there is no significant difference, in the mean score of achievement in Java programing,
between undergraduates in Federal and State Universities.

Hypothesis Three: There is no significant difference, in the mean scores of self-efficacy in Java
programming between computer undergraduates in Federal and State Universities
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To test the hypothesis, independent smple t-test was used.
Table 3: T-test comparison of Self-Efficacy in Java Programing Between Undergraduates in
Federal and State Universities

Institution N Mean S.D teal Df p- Rema
Type value rk
Federal 194 128.0 44.5 7.57 252 0.001* S
5 7
State 60 173.9 26.3
7 9
S — Significant

Table 3 presents the t-test comparison of the scores of self-efficacy in Java Programming, between
undergraduates in Federal and state universities. The t-test comparison showed a statistically
significant difference between the mean scores of self-efficacy in Java Programming, among
undergraduates in Federal and State Universities (Tcalculated = 7.57, df = 252, p < 0.05). We
therefore reject the null hypothesis. Therefore there is a significant difference in the mean score of
self-efficacy in Java programming between undergraduates in Federal and State Universities.

Discussion

In Table 1, Java programming achievement related positively and significantly with Java programming
self-efficacy, it implies that higher the self-efficacy the higher the achievement in Java programming.
There are also other researches that showed positive relationship between the self-efficacy, self-
regulated learning and academic achievements (Wigfield, Eccles, Schiefele, Roeser & Kean, 2006;
Zimmerman, Bandura & Martinez-Pons, 1992; Denissen, Zarrett & Eccles, 2007).

The result in table 2 showed a difference which is not statistically significant in the mean
achievement scores of Federal and state owned University undergraduates. Variance in achievement
due to institutional — differences varies from one place to another. According to Park and Park (2006),
in South Korea, about 4% of the total variance of mathematics achievement was due to institutional —
level factors. Howie (2003) also showed that for south african students it was 55%. Similarly for
Australian students 27% and 47% formed the percentage contributions of institutional — level
differences in the Trends in mathematics and science study (TIMSS) conducted in 1995 and 1999
respectively (Fullarton, 2004). In Singapore 45%, Botswana 27%, Chiki 30% and Flenders 14% were
the percentage contributions found (Chepete, 2008; Mohammadpour, Moradi & Naijib Abdul Ghafar,
2009; Ramirez, 2006; Van den Broeck, Van Danme, & Opdenakker, 2006). Recently, a study carried
out among eight graders in Malaysia indicated that 57.28% of the total variance in mathematics
achievement of eight graders in Malaysia was accounted for by institutional level differences (Ghagar,
Othman, & Mohammedpour, 2011).

Also another study on school effectiveness in mathematics and science at the 4th grade, using data
from International Educational Assessment (IEA’s) TIMSS study where 14 countries were included in
the study gave that about one — quarter (25%) of the variability in mathematics and science
achievement was found to lie between schools. This study however, state universities had higher
mean achievement scores when compared with their federal university counterparts; although the
difference is not significant. The non-significant difference in the mean achievement in Java
programming across institution type as observed among the respondents of this study suggests that
both types of public universities require attention in the bid to step up achievement in Java
programming.

The result in table 3 shows a significant difference in the mean self-efficacy scores across institution
type; with the state universities having higher mean scores. This finding is in agreement with that of
a study carried out to determine the extent to which teacher self-efficacy could enhance secondary
school students’ achievement (Gisemba, 2011). Teachers form part of the institution and hence coud
be used to explain institutional differences. The study confirmed that teachers frequent use of
mathematics homework and level of interest and enjoyment of mathematics as well as their ability
and competence in teaching mathematics played a key role in promoting students mathematics self
efficacy (Gisemba, 2011).To boost students’ self efficacy in computer programming, students should
not only be the focus, the institutions must also create an enabling environment. In this study, the
mean scores in table 3 showed a higher mean self-efficacy score from the undergraduates in state
university. It therefore follows that the mean self-efficacy in Java Programming of undergraduates in
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the state universities (mean = 173.97, standard deviation = 26.39) is significantly higher than that of
their counterparts in the Federal universities (mean = 128.05; standard deviation = 44.57). The
higher mean self-efficacy score in the state-owned institution could be explained by the fact that
unlike in the federal universities, the state universities are used to providing and doing things for
themselves. Consequently ownership of computer which is expected to be more in the state owned
universities might have impacted positively on their self-efficacy in Java programming.

Conclusion

The findings of the study showed the following: (i) a significant relationship between self-efficacy and
achievement in Java programming, (ii) a non-statistically significant difference in achievement
between Federal and State Government owned Universities and (iii) a significant difference in the
self-efficacy scores between Federal and State owned Universities.

Recommendations

The following recommendations were made:

1. There is the need revisit undergraduates’ self-efficacy variable so that achievement could be
improved.

2. Focus should be on Federal Government owned schools in south west, Nigeria in the bid to
improve self-efficacy of undergraduates.

3. More researches to be carried out on factors that influence self-efficacy in computer programming
especially in Federal government-owned universities within South-West, Nigeria.
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