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Abstract 
 

Psychological factors like motivation and self-efficacy have been found to have significant predictive powers on 
learners’ achievement in physics but literature is silent on how gender influences their predictive powers. Based 
on this premise, the researchers sought the predictive powers of motivation and self-efficacy on physics learners’ 
achievement based on gender. A correlational survey research design was adopted for the study with a sample of 
375 senior secondary 3 physics learners. Learners' Psychological Factors scale was used for data collection. The 
internal consistency reliability indices of the items of the two clusters of the instrument were obtained as 0.78 and 
0.81 using the Cronbach alpha method.  Data were analyzed using regression analysis and t-test of independent 
samples. Results showed that gender had a significant moderating influence on the predictive powers of 
motivation and self-efficacy on learners' academic achievement in physics in favor of male physics learners. This 
implies that male physics learners had higher motivation and self-efficacy than their female counterparts, thereby 
having higher achievement in physics than later. It was recommended that a favorable academic environment 
should be provided for female learners to promote their motivation and self-efficacy. 
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1. Introduction 

 The performance of students in both internal and external physics examinations has not 
encouraging over the years and this raises a lot of concern to physics educators and other education 
stakeholders. Students’ underachievement in the sciences, most especially in physics has become a 
reoccurring decimal (Akanbi et al., 2018). Ugwuanyi et al. (2019) found that there is a high rate of poor 
academic achievement of students in public examinations in Nigeria. There has been a record of poor 
performance pf students' in physics examinations (Ugwuanyi et al. 2020a; Ugwuanyi and Okeke 2020). 
Ugwuanyi et al. (2020b) found that there has been a decline in the learners’ achievement in physics.  
Gana et al. (2020) noted that students’ performance in physics concepts especially specific heat capacity 
and specific latent heat over a decade now has been poor.  

According to Erdemir (2009), physics has recorded lower learners’ performance than biology and 
chemistry. This alarming trend has become a great threat to the nation’s future and survival in terms of 
science and its benefits. However, most research in physics education focused more on the cognitive 
aspect of learners than their psychological factors. According to Antonio et al. (2017), psychological 
factors like motivation, self-efficacy, etc are potential determinants of learners’ school achievement. 
According to Cook and Artino Jr (2016), Hartnett et al. (2011), Keller (2008b), Svinicki and Vogler (2012), 
the interaction of the environment with learners' factors is termed as motivation. In other words, 
learners’ self-efficacy can determine their motivation level (Bandura, 1977; Zimmerman et al., 2017). 

Self-efficacy is the innate ability of a learner to believe in what he/she can do.  Bandura (1977) 
defined self-efficacy as individuals’ beliefs related to his or her judgments and capabilities to organize 
the actions for reaching their designated goals. Veronica (2017) noted that motivation and self-efficacy 
are scarcely studies in science teaching and education (Veronica, 2017). This study, therefore, explored 
the predictive powers of motivation and self-efficacy on learners’ achievement in physics as moderated 
by gender within the theoretical frameworks of B.F Skinner and A. Bandura. 

 

1.1 Theoretical Background of the study 
This study was guided by the theoretical frameworks of Skinner's Theory of Operant conditioning 

and Bandura’s Social Cognitive Theory. Skinner's Theory of Operant Conditioning states that there is a 
possibility of repeating a behavior that was reinforced which gave birth to what is known as the law of 
effect. This theory goes to show that adequate motivation or reinforcement of learners, produces high 
achievement on the part of the learners thereby increasing the person’s self-efficacy as postulated by 
Bandura in his social cognitive theory (SCT). 

Social Cognitive Theory (SCT) refers to a psychological model of behavior that emerged primarily 
from the work of Bandura (1977). Social cognitive theory (SCT) states that learning occurs through direct 

observation of others within the context of social interactions. The theory states the behavior of a role 
model shapes the behavior of those observing the model by imitation. SCT states that learning occurs 
in a social context and that much of what is learned is gained through observation (Bandura, 1977). 
Bandura's Social Learning Theory shows a direct relationship between self-efficacy and behavioral 
change of learners.  

 

1.2 Review of Related Empirical Studies 
Chow and Seng Yong (2013) found that students’ motivational orientations and science 

achievement of learners had a significant positive relationship. Mohammad (2017) found that there is 
a positive association between motivation and learners’ reading comprehension activities. Wenty and 
Slamet (2019) found that there was a significant relationship between self-motivation and achievement 
of students in biology. Taştan et al. (2018) revealed that learners’ achievement in science is dependent 
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on teacher motivation. According to Metriana as cited in Tokan and Imakulata (2019), motivation and 
self-efficacy are major determinants of learners’ achievement. Learners’ achievement in biology 
depends on their intrinsic and extrinsic motivation (Tokan & Imakulata, 2019). Achufusi et al. (2019) 
found that motivation was a significant determinant of students’ achievement. However, Caroline 
(2017) found that learning motivation determines the achievement of physics students. 

Ghazanfar and Akam (2014) found a highly significant positive relationship between student self-
efficacy and their cumulative grade point average score (CGPAS). Physics self-efficacy significantly 
predicted learners’ physics achievement (Kapucu, 2017). Van Rooij, Jansen and Van de Grift (2017) 
found that academic interest and ability are positively related to self-efficacy. Ozkal (2019) found that 
students’ self-efficacy beliefs significantly predicted their Mathematics achievement. Rahman et al. 
(2019) found that learners’ goal achievement in learning depends on teachers’ self-efficacy. Wenty and 
Slamet (2019) found that self-efficacy had a significant positive relationship with the achievement of 
students in biology. Suprayogi, Ratriana and Wulandari (2019) found that academic efficacy had a 
significant impact on learners’ academic achievement. Taştan et al. (2018) reported a significant impact 
of teacher self-efficacy on learners’ academic achievement in science education. Gana, Ugwuanyi and 
Ageda (2020) found that motivation and self-efficacy significantly predicted students’ achievement in 
physics. Ugwuanyi, Okeke and Asomugha (2020) found that psychological factors such as emotional 
intelligence, self-esteem, and self-efficacy had significant predictive powers on students' academic 
achievement in mathematics. 

From the foregoing, it can be seen that a lot of studies have been conducted on the impact of 
motivation and self-efficacy on learners’ achievement. Careful examination of the findings of those 
studies showed that there are a lot of inconsistencies in the findings of the studies coupled with the fact 
that no study explored the predictive powers of learners’ achievement based on gender. However, most 
of the studies were conducted in other countries other than Nigeria. Thus, the researchers deemed it 
necessary to carry out this research within the Nigerian context. 

  

1.3 Objectives of the Study 
1. Determining the predictive power of motivation on learners’ achievement in physics based on 

gender. 
2. Determining the predictive power of self-efficacy on learners’ achievement in physics based on 

gender. 

1.4 Research Questions 
1. What is the predictive power of motivation on learners’ achievement in physics based on 

gender? 
2. What is the predictive power of self-efficacy on learners’ achievement in physics based on 

gender? 

1.5 Hypotheses 
Ho1: Gender has no significant influence on the predictive power of motivation on learners' achievement 
in physics based on gender. 
Ho2: Gender has no significant influence on the predictive power of self-efficacy on learners’ 
achievement in physics based on gender. 
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2. Methods 
 

2.1 Research design  
A correlational study which according to Creswell (2014) seeks to establish the kind of relationships 

that exist between two or more variables, was adopted for the study.  Thus, this design was deemed 
appropriate since the researchers sought the nature of the relationships that exist among motivation, 
self-efficacy, and learners’ achievement in physics. This design has been used by Gana et al. (2020), 
Ugwuanyi & Okeke (2020b) and Ugwuanyi, Okeke and Asomugha (2020) in similar studies. 

 

2.2 Participants  
A sample of 375 senior secondary 3 Physics learners was used for this study. 15 physics learners 

from each of the 25 senior secondary schools sampled for the study formed the study participants. 
Disproportionate stratified random sampling technique was used to arrive at the sample size. 

 
2.3 Instrumentation and procedure 

Learners’ Motivation Scale and Self-efficacy scale were used for data collection for the study. 
The Learners’ Motivation Scale developed was a 20-item instrument structured on a 4-point Likert scale 
to elicit responses on the students’ motivation.  

The self-efficacy scale developed by the researchers was a 15-item instrument structured on 
a 4-point Likert scale to elicit responses on the students’ self-efficacy. The response options for both 
instruments are Strongly Agree, Agree, Disagree, and Strongly Disagree. 

Learners’ achievement in physics was obtained through their cumulative results for first, second, 
and third term results in SS 2. Those records were made available to the researchers by the head of 
physics in each of the schools sampled for the study.   

 
2.4 Instruments validation, reliability, and administration  

The instruments were properly faced validated and trial-tested. The reliability indices estimated 
for the learners’ motivation scale and learners’ self-efficacy scale using Cronbach alpha were 0.78 and 
0.81 respectively. 

Finally, copies of the instruments were administered to the selected schools through visitation 
to the sampled schools by the Researchers. The researchers adopted the spot administration and 
collection of copies of the instruments after completion by the respondents. Physics teachers in the 
schools served as research assistants. 

 

2.5 Ethical measures 
To conduct this study, the researchers sought ethical clearance from the Research Ethical Committee of 
the Faculty of Education, University of Nigeria. Thus, the study was granted ethical approval by the 
Research Ethical Committee of the Faculty of Education. The researchers prepared informed consent 
letters and presented them to the participants for their approval through the appendage of their 
signatures. The participants were assured by the researchers that the information provided by them 
would be used solely for research purposes and would be handled confidentially. Contact details of the 
researchers were left with the participants in case there is a need to contact us. 
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2.6 Data analyses  
Data were analyzed using regression and t-test of independent samples. The hypothesis was 

tested at 5% probability level using the t-test of independent samples.  
 

3. Results 

Ho1: Gender has no significant influence on the predictive power of motivation on learners’ 
achievement in physics. 

 
Table 1: Regression and t-test analysis of the predictive power of motivation on physics learners’ achievement 

based on gender 
 

Gender n     r r2 df  t 
 p 

Male 159 .501 .251 
373  16.723 

.000 

Female 216 .392 .154  

  

Table 1 shows that the magnitude of the relationship between motivation and male learners’ 
achievement in physics is 0.501, while that of the female physics learners’ is 0.392. Moreover, 25% 
change in male learners’ achievement in physics can be attributed to motivation, while 15.4 % change 
in female learners' achievement in physics can be attributed to motivation. Thus, gender had a 
significant moderating influence on the predictive power of motivation on learners' achievement in 
physics in favor of male learners, t (373), = 16.723, p < .05. 

Ho2: Gender has no significant influence on the predictive power of self-efficacy on learners' 
achievement in physics.  

 
Table 2: Regression and t-test analysis of the predictive power of self-efficacy on physics learners’ achievement 

based on gender 
 

Gender    n   r     r2 df  t 
 p 

Male 159 .583 .340 
373  11.609 

.000 

Female 216 .401 .161  

  

Table 2 shows that the magnitude of the relationship between self-efficacy and male learners’ 
achievement in physics is 0.583, while that of the female physics learners’ is 0.401. The analysis revealed 
that 34% change in male learners’ achievement in physics can be attributed to self-efficacy, while 16.1% 
change in female learners' achievement in physics can be attributed to self-efficacy. Besides, Table 2 
reveals that gender had a significant moderating influence on the predictive power of self-efficacy on 
learners' achievement in physics in favor of male learners, t (373), = 11.609, p < .05.  

 
4. Discussions 

This study has empirically determined the predictive powers of motivation and self-efficacy on 
learners’ achievement in physics based on gender. The outcome of the regression analysis showed that 
motivation and self-efficacy had significant predictive powers on learner’s achievement in physics as 
moderated by gender. These findings have strengthened the theoretical basis of operant conditioning 
theory by B.F Skinner and social cognitive theory by A. Bandura. From the theoretical basis of Skinner, 
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the effective motivation of learners produces a positive outcome for the learners on a particular task. 
In the same vein, social learning theory shows a direct correlation between a person's perceived self-
efficacy and behavioral change.  These findings are in tandem with the findings of previous studies such 
as Mohammad (2017), Metriana as cited in Tokan and Imakulata (2019), Tokan and Imakulata (2019), 
Achufusi et al. (2019), Wenty and Slamet (2019), Taştan et al. (2018), Caroline (2017), Akam (2014), 
Ozkal (2019), Van Rooij, Jansen and Van de Grift (2017), Rahman et al. (2019), Gana, Ugwuanyi and 
Ageda (2020), Ugwuanyi, Okeke and Asomugha (2020). 

Mohammad (2017) found that there is a positive association between motivation and learners’ 
reading comprehension activities. Wenty and Slamet (2019) found that there was a significant 
relationship between self-motivation and achievement of students in biology. Taştan et al. (2018) 
revealed that learners’ achievement in science is dependent on teacher motivation. According to 
Metriana as cited in Tokan and Imakulata (2019), motivation and self-efficacy are major determinants 
of learners’ achievement. Learners’ achievement in biology depends on their intrinsic and extrinsic 
motivation (Tokan & Imakulata, 2019). Achufusi et al. (2019) found that motivation was a significant 
determinant of students’ achievement. However, Caroline (2017) found that learning motivation 
determines the achievement of physics students. 

Ghazanfar and Akam (2014) found a highly significant positive relationship between student self-
efficacy and their cumulative grade point average score (CGPAS). Physics self-efficacy significantly 
predicted learners’ physics achievement (Kapucu, 2017). Van Rooij, Jansen and Van de Grift (2017) 
found that academic interest and ability are positively related to self-efficacy. Ozkal (2019) found that 
students’ self-efficacy beliefs significantly predicted their Mathematics achievement. Rahman et al. 
(2019) found that learners’ goal achievement in learning depends on teachers’ self-efficacy. Wenty and 
Slamet (2019) found that self-efficacy had a significant positive relationship with the achievement of 
students in biology. Suprayogi, Ratriana and Wulandari (2019) found that academic efficacy had a 
significant impact on learners’ academic achievement. Taştan et al. (2018) reported a significant impact 
of teacher self-efficacy on learners’ academic achievement in science education. Gana, Ugwuanyi and 
Ageda (2020) found that motivation and self-efficacy significantly predicted students’ achievement in 
physics. Ugwuanyi, Okeke and Asomugha (2020) found that psychological factors such as emotional 
intelligence, self-esteem, and self-efficacy had significant predictive powers on students' academic 
achievement in mathematics. 

This current study has been able to determine the predictive powers of motivation and self-efficacy 
on learners’ achievement in physics based on gender using secondary school students in Benue as 
participants. The study has contributed to the body of knowledge by empirically determining the 
predictive powers of motivation and self-efficacy on learners’ achievement in physics based on gender. 
This will help physics educators in designing appropriate physics instructions that will motivate the 
learners and as well increase their self-efficacy to enhance their academic achievement.    

 
4.1 Significance of the study 

Theoretically, the findings of the study strengthened the tenets of Skinner’s theory of operant 
conditioning and Bandura’s social cognitive theory. The findings demonstrated the place of motivation 
and self-efficacy in the learning context of the learners as postulated by Skinner and Bandura 
respectively. In practical terms, the physics teachers, students, and education stakeholders would find 
the findings of this study valuable, in the sense that they will be better informed of the impacts of 
motivation and self-efficacy on the learners’ achievement in physics.  
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4.2 Limitations 
This study considered only the participants from a particular cultural orientation. Thus, 

determining the moderating influence of cultural orientation on the impact of motivation and self-
efficacy was not possible. This may have limited the generalizability of the findings to learners of 
different cultural orientations. Also, non-inclusion of the age and school location as possible moderators 
may limit the generalizability of the findings. Based on that, the researchers suggested that future 
researchers should consider the moderating influences of cultural orientation, age, and school location 
on the predictive powers of motivation and self-efficacy on learners’ achievement in physics.      

 
4.3 Conclusion and Recommendations 

Motivation and self-efficacy had significant predictive powers on learners’ achievement in physics 
as moderated by gender. In order words, high motivation and self-efficacy lead to high learners’ 
achievement in physics. Thus, motivation and self-efficacy of learners should not be looked down on to 
achieve an enhanced learners’ achievement in physics.   Based on the findings of this study, the 
researchers made the following recommendations.  

1. A conducive environment that will enhance the motivation and self-efficacy of the learners 
especially female learners should be maintained in the schools. 

2. Physics teachers should adopt the best instructional strategies that will motivate and increase 
the self-efficacy of the learners to have improved academic achievement of the learners. 
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