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be linked to low self-efficacy among secondary and preparatory school 
students. Thus, this study sought to examine gender differences on 
self-efficacy and academic achievement among grade 10th students in 
Chemistry subject.

According to [1,8] self-efficacy may explain course selection 
patterns in high school which eventually had to under representation of 
women in science. Self-efficacy strongly determines whether students 
continue pursuing science based courses. If a female student believes 
that she is unable to succeed in science like Chemistry, her poor 
perception manifests itself in lower grades or in avoidance of science 
courses [13]. Gender difference in science classrooms have been and 
continue to be a problem [13]. Despite improvements in enrolment in 
the past two decades, girls are still less likely than boys to take higher 
level of science course. 

the courses or subjects that students choose at high school and 
their subsequent academic achievement can influence not only their 
admission to college, but also their choice of a college major [14]. 
Starting in seven grades, girls tend to underestimate their abilities in 
science even though their performance remains at par with that of the 
boys [7]. This trend continues in high school. “A loss of self-confidence 
rather than any differences in abilities may be what produces the first 
leak in female pipe line in science” [15].

As a science subject, chemistry is concerned with the study of 
composition and properties of natural substances. It occupies a pivotal 
position in science and technology and is needed by everybody and in 
every aspect of human endeavor [16-18]. For instance, human beings 
have used organic compounds and their reactions for thousands 
of years in the manufacture of many valuable products for men use 
e.g. soap, oils, hydrogenated oil, kerosene, petrol, plastic, lubricants, 
Vaseline, ceramics and detergents. More so, the ancient Egyptians 
used organic compounds (indigo and alizarin) to dye cloths, which are 
products of scientific discovery. Chemistry is regarded as the hub of 
science and it is considered as a service subject [19]. Chemistry is the 
catalyst for sustainable national growth and development. 

In spite of the central position of chemistry among science subjects 
and its importance in sustaining sustainable economic growth and 
development, the performance of Woreillu secondary school female 
students result over the years is not encouraging. 

From my experiences as a Chemistry teacher for five years in 
secondary and preparatory school, it was noticed that students had 
varying levels of confidence in their abilities for success in Chemistry. 
Female students seemed to express the highest doubts in their 
capabilities whereas male students frequently seemed over confident. 
These variations in confidence will affect their learning of Chemistry. 
Hence, self-efficacy in science affects science learning, choice of science, 
amount of effort exerted, and persistence in science [15]. Therefore, 
considering the issues from the related literature, the purpose of this 
study is to investigate the relationship between gender, locality, self-
efficacy and chemistry students’ academic achievement in Woreillu 
secondary school, Ethiopia. 

In discussing this case, we also seek to answer the following 
questions: 

•	What is the self-efficacy level of Woreillu grade 10th student s in 
chemistry?

•	 Is there a difference in self-efficacy between male and female 
students in chemistry?

•	 Is there a difference in self-efficacy between urban and rural 
students in chemistry in both sexes?

•	 Is there a difference in academic achievement between male and 
female students?

•	 Is there a difference in academic achievement between urban and 
rural students in chemistry in both sexes?

•	What kind of relation is there between the score of self-efficacy 
and the score of chemistry?

Review Of Related Literature
Self-efficacy is largely grounded in the social cognitive theory. 

This theory explains that human functioning results from interactions 
among personal factors (e.g., cognitions, emotions), behaviors and 
environmental condition [1,8]. From this perspective, self-efficacy 
affects one’s behaviors and the environments with which one interacts 
and is influenced by one’s actions and conditions in the environment. 
Self-efficacy is hypothesized to affect individuals’ task choices, effort, 
persistence and achievement [1,6]. Compared with learners who 
doubt their capabilities, those who feel self-efficacious about learning 
or performing a task competently are apt to participate more readily, 
work harder, persist longer when they encounter difficulties and 
achieve at higher levels. Learners acquire self-efficacy information 
from knowledge of others’ performances through social comparisons. 
Similar others offer the best basis for comparison. Students who 
observe similar peers learn a task may also believe that they can learn 
it. Such vicarious information typically has a weaker effect than actual 
performance because vicariously induced self-efficacy can be negated 
by subsequent performance failure. 

Some researchers such as [20,21] have reported that students’ 
beliefs in their abilities to achieve desired goals strongly influence their 
academic achievement. In view of this [22] concluded that academic 
self-efficacy reflects the extent to which students believe that they can 
successfully perform in school. Self-efficacies are usually positively 
correlated with outcome expectations but it is possible that a student 
has high self-efficacy but low expectations about the grades earned 
from the examinations [23].

Self-efficacy beliefs develop because of information from four types 
of resources: mastery (enactive) experiences, vicarious experiences, 
verbal persuasion and physiological states. Mastery or enactive 
experiences are derived from what one has experienced are said to be 
the most forceful reference of self-efficacy beliefs. Vicarious experiences 
are gained by observing a model’s performance and comparing it 
with the observer. A comparatively weak source of self-efficacy is the 
persuasion like ‘I have faith in you’ given by others. The last source 
of students’ self-efficacy is physiological reactions, which are stress, 
anxiety and other feelings seen as signs of physical incompetence [1].

Self-efficacy beliefs are domain specific and refer to perceptions of 
capabilities to learn or perform given tasks within specified domains 
[24]. In gauging self-efficacy, people assess their skills and capabilities 
to translate those skills into actions. Possessing skill can raise self-
efficacy, which in turn can lead to further skill acquisition, but skill 
and self-efficacy are not synonymous in meaning. Students’ own 
performances offer the most reliable guides for gauging self-efficacy. 
In general, success raises self-efficacy and failures lower it, although an 
occasional failure after some successes is unlikely to have much impact. 
How people act can often be predicted better by their self-efficacy (i.e. 
the beliefs about their capabilities) than by their actual skills [8]. Self-
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efficacy also depends on students’ intelligence and abilities. In general, 
high-ability students feel more efficacious about performing well than 
do low-ability students, but self-efficacy is not necessarily a direct 
reflection of students’ intelligence and abilities.

Methodology
Study area

Woreilu is one of the 24 administrative districts in South Wollo 
Zone of Amhara Region. It is located at 36° 26' 0" – 39° 43' 0" E longitude 
and 10° 34' 0"-10° 60' 0 " N latitude and 492 km far from Addis Ababa, 
Ethiopia, 571km from Bahir Dar, capital of Amhara Region, as well as 
91km from Dessie, West of Zonal town. As of 2007 Ethiopia census, 
Woreilu town had a Population of 14,817 and 71013 hectare total area. 
According to the Agricultural and Rural Development office of the 
Woreda, agro-ecologically, the woreda is classified as “Dega” which 
accounts 82% while the remaining 18% is “Woina Dega”. From the total 
number of 23 kebeles administrations 20 are rural. In the Woreda, most 
Kebeles produce crops in “Meher” season, six kebeles in both seasons 
and only one kebele in “Belg” seasons. The agro-climatic conditions of 
the Woreda ranged from moderate to high, with an average altitude of 
2730m above sea level. Annual rainfall ranges from 766.2 to 1250mm. 
which is usually inadequate (short in duration), poorly distributed and 
highly variable in inter and intra seasons.

Research design  

This study was conducted using ex-post-facto research design, 
because it dealt with an already implemented treatment (self-efficiency 
beliefs). Momanyi et al. [25] Define the term ex-post facto as used in 
research to refer to an experiment in which the researcher, rather than 
create treatment, examines effects of naturally occurring phenomenon 
after the treatment had occurred. Therefore, the researcher noted the 
dependent variables, which is self-efficacy and academic performance 
and retrospectively studied the independent variables, gender and 
locality for its possible effects on the dependent variables. The variables 
in the study, by their nature could not be manipulated, for instance, 
gender is the characteristics, whether biological or socially influenced, 
by which people define male and female. However, the only control 
provided was to limit the response of students in Woreillu Secondary 
and Preparatory School.  

Population 

The population of the present investigation was students in 
Woreillu Secondary and Preparatory School of grade 10th in the fall of 
2017/18 academic year. The total number of students in the academic 
year under consideration is 473. Out of these students, 167 were 
feminine and 306 were masculine. 

feminine andtrolmeast bein 2cTw m Tw
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on total self-efficacy scores were calculated by summing the scores 
for all 15 likert items. The data then analyzed using appropriate 
descriptive and inferential statistics. Descriptive statics included in 
computing means, standard deviation, reporting number and percent 
for each demographic choice. t-tests were run to determine statistical 
significance and difference. 

The mean and standard deviation applied to describe the 
characteristics of groups in general, and to deal with further statistical 
treatment like t-test. Since the mean is the most satisfactory measure 
for characterizing a group, researchers found it important to determine 
whether the difference between the means of the sample is significant. 
For this, the most appropriate device is the t-test. As the means of two 
groups randomly drawn from the sample were not necessary identical, any 
differences that appeared at the end is possibly attributed to sampling error. 
To test the difference in significant term, the device is known as t-test.

The last statistical device applied to the study was the product mo-
ment coefficient of correlation is used to correlate the relationship be-
tween two or more paired variables or set of variables or set of data. 
The degree of relation is measured and presented by Pearson product 
moment correlation coefficient. For all statistical test conducted in the 
study, the accepted error of the margin of the sample was 5% or α = 
0.05 level of significance.

Results
Demographics  

Approximately 110 students out of 473 enrolled in grade 10th were 
asked to participate in this study. All students completed surveys, which 
resulted in a response rate of 100%. Subjects included 41% females and 
59%.

Demographic items measuring plan achieved in EGSECE, gender, 
age and locality produced multiple-choice data at the nominal scale 
of measurement. These items are described by number and percent of 
students reporting each choice. As observed in table 1 below, the sample 
was predominantly rural 65 (59%) and 65 (59%) male students. About 
45 (41%) of students were urban and 45 (41%) of students were females. 
Roughly all the samples age were ranging from 16-19. And 8/11 (72.8%) of 
the samples were planned to score ‘A’, 2/11 (18.2%) were planned to score 
‘B’ with greater level of confidence, no students planned to score below ‘C’ 
in Chemistry EGSECE in the fall of 2018 (Table 1).

Self-efficacy 

Survey questions 1 to 15 were like rt items reported on a 5-point 
scale (1= strongly disagree to 5 – strongly agree). These items measured 
self-efficacy level and included statements such as I am confident I can 
do well in Chemistry and I do not I will be successful in Chemistry. All 
statements are positively worded except for items 3, 6, 11 and 13, which 
word negatively worded to instrument reliability. Likert items produced 
numerical data of the ordinal scale of measurement. As given in table 
2, Students agreed most with items 1, 2, 7 and 10. these item statements 
included: I am confident I have the ability to learn the material taught 
in Chemistry; I am confident I can do well in Chemistry; I believed 
that if I exert enough effort, I will be successful in Chemistry; and I am 
confident I can do well on the theoretical exams in Chemistry. Students 
disagree most with items 3 and 13, which states. 

I do not think I will be successful in Chemistry; and I do not think 
I will get a good result (grade) in Chemistry. Moreover, there is high 
variation in level of self-efficacy among the participants ( 2.1=δ ) with 
item number 14 which states that I think I will successful in Chemistry 
forever (Table 2). 

Students levels of self-efficacy 

The participants’ self-efficacy was categorized in to high, moderate 
and low levels as presented in table 3. After reversing the numerical 
values for negatively worded statements (items 3, 6, 11 and 13), total 
self-efficacy scores were calculated by summing the scores for all Likert 
items. Scores could range from 15 to 75.

According to Diane et al. [26], scores greater than or equal to 60 
were classified as high self-efficacy, scores from 31 to 59 were classified 
as moderate self-efficacy, and scores less than or equal to 30 were 
classified as low self-efficacy. Total self-efficacy scores for students in 
this study ranged from 32 to 75. The mean total self-efficacy score was 
57.8, a score just below a high level of self-efficacy, the mode was 60 and 
the standard deviation was 8.12 (Table 3).

Inferential statistics 

Gender differences in self-efficacy: t-test was used to examine the 
relationship between total self-efficacy score and gender. The mean 
self-efficacy score was 59.72 for males and 55.89 for females. Standard 
deviations were 8.74 and 7.5 respectively. The t-test for independent 
samples was used to compare these two mean scores. The result of 
the analysis showed there was a significant difference in self-efficacy t 

No. Items Frequency (N) Percent 
1 Gender

Male 65 59
Female 45 41

2 Age
16 30 27.3
17 40 36.4
18 30 27.3
19 10 9

3 Locality
Urban 45 41
Rural 65 59

4 Plan achieved in EGSECE
A 80 72.8
B 20 18.2
C 10 9
D - -
F - -

Table 1:  Reports of demographic data (N =110).

Item Number Mean ( x ) Standard Deviation (δ )
1 4.45 0.50
2 4.0 0.91
3 2.0 1.06
4 3.7 1.02
5 3.8 0.61
6 2.25 1.12
7 4.5 0.93
8 3.3 1.06
9 3.2 1.17
10 4.0 0.92
11 2.15 0.94
12 2.2 1.2
13 1.95 1.00
14 3.7 1.20
15 3.4 1.00

Table 2:�0HDQV�DQG�VWDQGDUG�GHYLDWLRQV�IRU�VHOI�HႈFDF\�LWHPV�
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(108) =2.46, P<0.05 (table 4). It was concluded that males have higher 
self-efficacy than females in Chemistry. However, the variation among 
males is self-efficacy is higher than females (Table 4).

Self-efficacy differences based on locality: A t-test was used to 
examine the relationship between total self-efficacy score and locality. 
As presented in table 5 and 6, the mean self-efficacy score was 57.6 
for urban students and 57.9 for rural students with standard deviation 
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from a passive role to an active one. Active learning is involved in other 
aspects of learning since it increases students’ critical thinking skills, 
comprehension, information retention, motivation, and success.
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