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This study examined the mathematics teachers’ Internet self-efficacy and its
possible influence on the delivery of mathematics instruction. The
participants were 90 mathematics teachers selected from various schools
in five local government areas of Osun State, Nigeria. The results
demonstrated that to a great extent mathematics teachers have high
Internet self-efficacy and that correlation exists between mathematics
teachers’ age, Internet usage and Internet self-efficacy. Irrespective of
gender, mathematics teachers have the same level of Internet self-efficacy.
Moreover, Internet self-efficacy and usage were revealed to drastically
improve the way teacher teach mathematics and conduct research. Upon
these findings, it was recommended that mathematics teachers who do not
know how to browse and search the Internet should consider doing so now
without wasting much time. There is also the need to increase Internet
usage, on the part of the mathematics teachers who just begin using the
Internet. They need to do this considering the fact that increased usage
leads to high Internet self-efficacy. Moreover, it is high time to close the
technology gender gap which has been in existence since a long time.
This can start from the mathematics teachers.

Keywords: mathematics teacher; instructional delivery; Internet; Internet
self-efficacy; Nigeria

1. Introduction

Information and communication technologies are said to be reshaping the material
basis of society [1]. Factually speaking, information and communication technology
(ICT) has the capacity to support a wide range of learning activities. Those
technologies have been integrated into teaching approaches of different training
programmes. ICT can enhance the effectiveness of information presentation to
teachers and stimulate their interest using various Internet and multimedia
technologies [2]. Duke [3,4] points out that ICT capability should, in principle,
represent a shift from content memorization to learning to search and learning to
learn. In future, the role of teachers will still result in improved student learning, but
will require the teacher to have broader capabilities than content knowledge and
pedagogy skills. Those teachers will need to be technologically competent and
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information-literate [5]. Teachers must be equipped well to respond and guide
students in centred learning environments.

Educators the world over have achieved great success at integrating computers
with Internet connections into education. The use of the Internet as a medium for
providing educational experiences is now a widespread phenomenon with a number
of forces driving its proliferation [6]. Distance educators hail Internet-based
instruction as a way to reach underserved populations [7]. Administrators, on the
other hand, often favour the use of Internet-based learning as a means of conserving
resources [8]. Since the inception of alternative modes for delivering educational
content audio tape, video tape, satellite, video via telephone, computer, and most
recently, the Internet, researchers have studied how these delivery methods affect the
learning process [9]. While significant research has been done, questions still remain
about whether technology, especially the Internet, affects the learning process.

Teachers’ sense of efficacy is a judgement about capabilities to influence student
engagement and learning, even among those students who may be difficult or
unmotivated [10]. In this study, therefore, Mathematics Teachers’ Internet Self-
Efficacy refers to teachers’ judgement about their capability to use the Internet in
order to influence their student engagement in the subject and improvement in the
teachers’ delivery of mathematics instruction. Teachers with a strong sense of
efficacy tend to exhibit greater levels of planning, organization and enthusiasm and
spend more time teaching in areas where their sense of efficacy is higher, whereas
teachers tend to avoid subjects and topics where their efficacy is lower. They tend to
be more open to new ideas, more willing to experiment with new methods to meet the
needs of their students better, and be more committed to teaching. They persist when
things do not go smoothly and are more resilient in the face of setbacks. And they
tend to be less critical of students who make errors and to work longer with a student
who is struggling [11-14].

Ross [15] reviewed 88 teacher efficacy studies in pre-college settings and identified
potential links between teachers’ sense of efficacy and their behaviours. Ross
suggested that teachers with higher levels of efficacy are more likely to (1) learn and
use new approaches and strategies for teaching, (2) use management techniques that
enhance student autonomy, (3) provide special assistance to low achieving students,
(4) build students’ self-perceptions of their academic skills, (5) set attainable goals
and (6) persist in the face of student failure.

Observation shows that the deployment of Internet in some part of Osun State of
Nigeria started some 15 years back. Since then, mathematics teachers have begin to
make use of this opportunity to improve themselves and at the same time improve
the teaching of mathematics and their methods of delivering the subject. Currently,
mathematics teachers may have growing opportunities to improve their teaching by
utilizing the Internet; therefore, their self-efficacy regarding the Internet (called
Internet self-efficacy in this study), which may have considerable impacts on their
views, usages and learning outcomes of their students in mathematics, should
become an important research topic for educators as remarked by Hill and Hannafin
[16], Joo et al. [17], Tsai and Tsai [18] and Yi and Hwang [19]. For example, Tsai and
Tsai [18], Liang and Tsai [20], and Eachus et al. [21] have concluded that Internet
self-efficacy can foster better information searching strategies and learning outcomes
in Internet-based environments, together with instructional delivery. Hill and
Hannafin [16] have shown a similar finding that self-efficacy influences the strategies
utilized in web-based learning. It is observed that from the Nigeria context,
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studies on students’ mathematics self-efficacy, students’ self-efficacy in other subjects
and generally the relationship between self-efficacy and other personality variables
have been conducted [22-26], but no study has ever focused on mathematics
teachers’ Internet self-efficacy. In the light of this, therefore, it is noted that since the
deployment of the Internet in Osun State of Nigeria in the last 15 years, there have
been no researches or studies investigating mathematics teachers’ Internet self-
efficacy and its implication on their delivery of mathematics instruction. It is this
development that prompts the researcher to conduct this study. It is expected that the
outcomes of the study will assist the mathematics teachers, in the state and beyond,
in improving their efficacy in the use of Internet.

2. Literature review

Efficacy is the ability to produce an effect, usually a specifically desired effect. Self-
efficacy, then, is the perception of one’s own ability to produce an effect. Measuring
self-efficacy can allow us to better predict behaviour outcomes, including attributes
such as influence on choices, thought patterns, effort, resilience, emotional reactions
and perseverance [27,28] Self- efficacy is one of the building blocks of successful self-
regulation, and self-efficacy can impact the success of online learning [29]. According
to Compeau and Higgins [30], self-efficacy towards technology can be measured
using three main categories: Magnitude (the belief that you can do a computer task),
Strength (the belief that you can do a computer task well) and Generalizability (the
belief that you can do a certain computer task well, even if the environment has
changed).

Maddux and Gesselin [31, p. 219] have defined self-efficacy in these terms;
Self-efficacy beliefs are beliefs (accurate or not) about one’s competencies and one’s
ability to exercise these competencies in certain domains and situations. These writers
suggest that self-efficacy i1s an evaluation of how well one can mobilize one’s
cognitive, physical and emotional resources to accomplish specific goals. The
concept of self-efficacy therefore embraces all the beliefs that individuals have about
their own capabilities to carry out particular tasks successfully and to execute specific
courses of action necessary to produce desired outcomes [27,28].

An individual’s self-efficacy beliefs tend to be domain-specific rather than
general. For example, one may feel efficacious in relation to writing an essay but
incompetent in solving mathematical problems. Or one may feel efficacious in
relation to non-academic pursuits but much less capable in academic tasks.
According to Klassen [32], personal estimates of self-efficacy are really a form of
metacognition or self-awareness; and self-efficacy is closely bound up with an
individual’s capacity to identify the causes of his or her successes and failure
(attributional style) [33].

Our perceived self-efficacy is a major factor in determining our willingness to take
on challenges in life. Self-efficacy determines how much effort people will put in to a
task, how long they will carry through a task if it is difficult, and ultimately the degree
of success achieved [34,35]. Positive self-efficacy beliefs can have a beneficial impact
on academic performance [36]. Bandura [37, p. 812] has remarked, ‘the stronger the
perceived self-efficacy, the higher the goal challenges people set for themselves and
the firmer their commitment to them’. High perceived self-efficacy in a particular
domain such as school learning is important because it enhances a student’s
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motivation and is therefore a causal factor in future academic achievement [38—40].
In contrast, approaching a task with low self-efficacy feeds a self-perpetuating cycle
of learned helplessness, usually resulting in poor outcomes [41].

Schunk and Pajares [42] have pointed out that, compared with students that
doubt their learning capabilities, those who feel efficacious for learning participate
more readily, work harder, persist longer when they encounter difficulties and
achieve at a higher level. Academically underachieving students (such as those with
special learning disabilities SpLD) have their self-efficacy beliefs constantly
weakened because they see other students with less abilities being more successful.
The situation explained here is also applicable to teachers.

3. Internet self-efficacy

Eastin and LaRose [43] remark that ‘Internet self-efficacy, or the belief in one’s
capability to organize and execute courses of Internet actions required to produce
given attainments, is a potentially important effort to close the digital divide that
separates experienced Internet users from novices’. The authors explain that
knowledge barriers to initial Internet adoption and comfort and satisfaction issues
faced by users who are new may be construed as self-efficacy deficits. According to
Bandura [27, p. 3], ‘self-efficacy is the belief in one’s capabilities to organize and
execute the courses of action required to produce given attainment’. According to
Pajares [44, pp. 725-734], ‘self-efficacy is the individuals’ perceived capabilities to
obtain designated types of performances and to achieve specific results’. The
construct of self-efficacy represents one core aspect of Bandura’s social cognitive
theory [27,45,46]. The theory posits that self-efficacy makes a difference in how
people think, feel and act. Low self-efficacy is associated with depression, anxiety
and helplessness. Persons with low self-efficacy also have low self-esteem, and
harbour pessimistic thoughts about their accomplishments [47]. People with high
self-efficacy choose to perform more challenging tasks and are creative [27].

Eastin and LaRose state that ‘Internet self-efficacy focuses on what a person
believes he or she can accomplish online now or in the future. It does not refer to
a person’s skill at performing specific Internet-related tasks, such as writing HTML,
using a browser, or transferring files, for example. Instead, it assesses a person’s
judgment of his or her ability to apply Internet skills in a more encompassing mode,
such as finding information or troubleshooting search problems. Internet self-
efficacy differs from Computer self-efficacy as the belief that one can successfully
perform a distinct set of behaviors required to established, maintain and utilize
effectively the Internet over and above basic personal computer skills’, adding that
‘prior research on Internet self-efficacy has been limited to examining specific task
performance and narrow behavioral domains rather than overall attainments in
relation to general Internet use’ [43]. They describe a study on ‘Internet self-efficacy
and the psychology of the digital divide’, finding that, ‘prior Internet experience,
outcome expectancies and Internet use were significantly and positively correlated to
Internet self-efficacy judgments’. They cite Ren [48] who ‘reported a measure of self-
efficacy specific to searching for government information sources. He found out that
self-efficacy perception positively related to task performance and the amount of use’
and Oliver and Shapiro [49] who ‘reported that the stronger the person’s self-efficacy
beliefs, the more likely he or she was to try to achieve the desired outcome’.
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This could also be applicable to the mathematics teachers: the stronger their self-
efficacy, the more they are expected to carry out tasks using the Internet. It is also
expected that their Internet self-efficacy should be positively related to the
expectation of positive outcomes of Internet use.

It is within the specific context of information and communication technologies
that this article examines mathematics teachers’ Internet self-efficacy, with specific
reference to how this influence their instructional delivery in mathematics. We are
amidst a revolution involving virtual learning environments and identifying,
measuring and manipulating any factor that might impede our access to, utilization
of, or success with virtual learning, which should be a principal concern of
educational research and pedagogical practice. There are many reasons or factors
that make both access to and utilization of the Internet both desirable and necessary.
Its ubiquitous nature has deemed access to and familiarity with the Internet an
assumption of the modern age; not using the net may even be, as suggested by
Wolfinbarger et al. [50] socially undesirable. However, although the human—
computer interface is becoming increasingly intuitive, for inexperienced users there
are still formidable problems. The Internet has the potential to impact on many
facets of our daily lives, but for many people the ability to exert that power is limited
by an inability to control that potential. This inability may be real in that the
individual genuinely may not have the necessary skills or abilities or it may simply be
a belief which results in incapacity and poor motivation, as in the case of self-efficacy
expectations [51]. In their study examining Internet usage in older individuals,
Wolfinbarger et al. [50] have already demonstrated the effect of self-efficacy beliefs in
determining propensity and intensity of Internet use, with positive beliefs associated
with earlier adoption of and increased use of the Internet.

The nature of self-efficacy as an ego-centric construct demands that it be
measured directly, rather than indirectly and for this reason self-efficacy is usually
measured using self-report scales [51]. Over the past decade, a number of scales have
been developed to measure various aspects of Internet self-efficacy. The early
measures tended to focus on a few specific types of Internet behaviour, for example
creating bookmarks or entering the address of a web page correctly [52]. Similarly,
Ren [48] reports on a self-efficacy scale designed to evaluate searches for government
information. A more general measure of Internet self-efficacy was developed by
Eastin and LaRose [43] and although the psychometric properties of this scale were
adequate, the domain of behaviours examined was very limited and the scale itself
only contained eight items.

A reports of gender differences in computer user self-efficacy was given by
Cassidy and Eachus [51], validity of the Web use self-efficacy WUSE was examined
according to the known groups method. The WUSE (and its subscales) successfully
distinguished between groups of males and females, with males scoring significantly
higher on total scale scores and all subscales [53]. It is suggested that the gender
difference reported here may be an artefact of experience and expertise as, males
reported themselves as regular users for a significantly longer time than females.
In addition, some evidence was reported for an age-dependent effect, with older
participants having lower WUSE scores than younger participants, and for place of
Internet access, with home-only access group scoring lower than work-only, and
home-plus-work gaining the highest scores [53]. Both these effects were anticipated
on the basis of the findings reported by Cassidy and Eachus [51] and Wolfinbarger
et al. [50] and can be considered further evidence for the validity of the scale.
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Several other studies have found that there is a gender gap with respect to use of
Internet [54]. Gender is a major predictor of Internet use. Males seem to enjoy
browsing the Internet for enjoyment while females tend to only use it for work-
related purposes [55, pp. 87-202]. In a study of highly successful students, Ford,
Miller and Moss found that ‘female tended to experience more difficulty finding
information on-line, felt less competent and comfortable using the Internet, use the
Internet less frequently than males, and less varied set of Internet applications’ [56].
Majid and Abazova [57] found a similar result in studying faculty members. While
males tended to have better computing skills than females, age and year of obtaining
highest educational qualifications were also important factors in establishing
computer skills. Recent research studies have reported the existence of digital
divide between genders in terms of access to, and use towards them, frequency of
computer and Internet use, and self-assessment of computer and Internet compe-
tency [58-63]. Nevertheless, it is encouraging that some other research studies
conducted provides indication of a change in traditional cultural and social bias
which views occupation with ICT as a typically male activity [64]. Gender gap seems
to be narrowing and even disappearing regarding access to and use of computers the
Internet and attitudes towards them. However, it seems more persistent regarding
frequency of computer and Internet use and self-assessment of computer and
Internet competency [65-68]. The result by Mathews and Schrum [69] indicates that
self-report of the amount of time spent using the Internet for academic work in
Australia showed females spending significantly greater time online and engaged in
academic work than males. A significant difference in the quantity of Internet use for
students was attributed to differences in the perception that ones effort lead to one’s
good grades. The findings of Duggan et al. [70] show that there was no gender
difference in terms of the attitude towards the Internet for either education use or of
the grade point average. Tsai et al. [63] found differences in the type of resources
accessed by male and female students. The males used interactive resources
significantly more than the females, whereas, females used passive resources more
than males.

In the light of the above review, this study is design to examine the mathematics
teachers’ Internet self-efficacy with its influence on mathematics instructional
delivery. To achieve this, four research questions were developed. These are

(1) What is the extent of the mathematics teachers Internet self-efficacy?

(2) What are the correlation between mathematics teachers’ age, Internet usage
and Internet self-efficacy?

(3) What are the differences between mathematics teachers’ Internet self-efficacy
based on gender?

(4) How has mathematics teachers’ Internet usage and self-efficacy influenced
their teaching of mathematics?

4. Methodology

This type of my research employs a mixed method. In other words, it will involve the
use of both quantitative and qualitative methods. Qualitative orientation will be used
so that the research can gather in-depth information from the respondents on the
ways Internet has influenced their way of delivering Mathematics instruction.
Quantitative methods will be used to gather structure numerical data from
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the respondents. The essence of this is to be able to capture large sample to allow
generalization of the findings to the larger population.

Manias [71] argued that using mixed methods refers mainly to the use of multiple
methods of data collection with a view to increase the reliability of observation and
not specifically to the combination of qualitative and quantitative approaches.
Babbie and Mouton [72, p. 275] explain the advantages of mixed methods to include:
‘overcoming the deficiencies that flow from one investigator and the potential for
enhancement of the validity of the study findings’. Polit and Hungler [73, p. 259]
buttress this by pointing out that a researcher can be much confident about the
validity of the findings when they are supported by multiple and complementary
types of data.

This study employed mixed methods, qualitative and quantitative. Therefore, the
philosophy that underpin the study is positivist and interpretive. Positivists
supposedly believe that reality is separate from the individual who observes it.
They apparently consider subject (the researcher) and object (the phenomena in the
world that as their focus) to be two separate independent things. In short, positivistic
ontology is alleged to be dualistic in nature [74]. On the other hand, interpretivists
believe that reality and the individual who observes it cannot be separated [75,76].

Often, these two paradigms root their arguments in Husserl’s [77] notion of life-
world in a nutshell that our perceptions about the world are inextricably bound to a
stream of experiences we have had throughout our lives. The life-world has both
subjective and objective characteristics. The subjective characteristics reflect our
perceptions about the meaning of some world. The objective characteristics reflect
that we constantly negotiate this meaning with others with whom we interact.
In other words, it is objective in the sense that it reflects an inter-subjective reality.
Both these philosophies will be used in this study, because a positivist associates with
the use of quantitative method and an interpretive associates with the use of
qualitative method [78,79].

5. Design

In an attempt to find solution to the problem in this study, a case study research
design was used. Interviews and Questionnaires were involved to gather information
from mathematics teachers selected across secondary schools in five local govern-
ment areas of Osun State in Nigeria. These are Ejigbo, Ola Oluwa, Iwo, Awo and
Ayedire local government areas. The term case study means different things to
different people, and this is often a source of confusion and misunderstanding [80].
The case itself may take many forms, although the focus of enquiry is usually small
in scale, as not only are case studies frequently characterized by micro level research
but are also typically descriptive and qualitative in nature. As an approach to
research, case study, however, has much to offer in terms of both theory and
practice. The choice of case study in this research is based both on its own nature as
well as the specific attributes of the research. Another important reason for
employing case study in this research is that it provides a basis for the closer
integration of theory and practice. Case study research is considered the most
appropriate methodological tradition for use in this study, given that the purpose of
the study which emphasizes the context of examining the mathematics Internet self-
efficacy and how this influence the delivery of mathematics instruction. To gather
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accounts of different realities constructed by mathematics teachers from various
local government areas in Osun State of Nigeria, both qualitative and quantitative
methods were drawn upon. Questionnaire and face-to-face interviews were adopted
to gather information from the sample of the study.

6. Population, sample determination and selection

To ensure adequate sample in this study, sample was determined using a purposive
method. The sample was determined by taking census of mathematics teachers in all
the participating schools. The target population of the study was the mathematics
teachers in the public secondary schools throughout the state. The sample for the
study was selected from these above-named secondary schools.

A purposive sampling technique was used to randomly select mathematics
teachers from across secondary schools in the selected five local government areas of
Osun State, Nigeria. With this purposive sample selection, census of mathematics
teachers in each of the participating school was taken. This was to increase the
number of participants in the study. Eventually, the result of the sample selection for
each local government revealed the following: Ejigbo, 20; Ola Oluwa, 18; Iwo, 25;
Awo, 15; and from Ayedire, 12. This indicates that 90 mathematics teacher
participated in the study. Figures 1-4 contain the summary of the demographic
information of the study participants. From among these 90 mathematics teachers,
head of mathematics departments in each participating school were interviewed.
They were 15 in number.

Particpants per local government area

Ayedire Ejigho
13% 22% -
AWO @ Ejigbo
17% W Ola Oluwa
Olwo
Ola Oluwa 0 Awo
IWo 20% W Ayedire

28%

Figure 1. Participants per local government area.

Age of the participants

46+ 25-30 yrs
18% 1%
31-35yrs |@25-30yrs
18% W 31-35yrs
0 36-40 yrs
041-45 yrs
41-45 yrs =46+
31% 3640 yrs
22%

Figure 2. Age of the participants.
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7. Instrument
7.1. Questionnaire exploring Internet self-efficacy

A total of 10 items were included to assess mathematics’ teachers Internet self-
efficacy, which were adapted from the items developed by Tsai and Tsai [18], Tsai
and Lin [81], Wu and Tsai [82], and Peng et al. [83]. Internet self-efficacy indicated
the self-perceived confidence and expectation of using Internet. As proposed by Tsai
and Lin [81], Wu and Tsai [82] and Peng et al. [83], the 10 items were divided into two
factors (scales), the first one addressed mathematics teachers’ Internet self-efficacy in
general (called General Internet Self-Efficacy scale, shortly GISE; 6 items,), while the
second one probed their efficacy for Internet-based communication or interaction
(called Communicative Internet Self-Efficacy scale, shortly CISE; 4 items). The
following presents two sample items for the scales, respectively: ‘I can search
information on the Internet by using keywords’, and ‘I think I can talk to other
mathematics teacher in online chatrooms’. Mathematics teachers’ Internet self-
efficacy was evaluated by a 5-point Likert scale from ‘strongly agree’ to ‘strongly
disagree’, not as exactly the same as that employed by original study [i.e. 18]. The
items in the questionnaire were validated by two researchers. Questionnaire
responses representing their self-efficacy towards the Internet were scored as follows.
A ‘strongly agree’ response was assigned a score of 5 and a ‘strongly disagree’
response was assigned a score of 1. The alpha reliability coefficients for these two

Particpants' gender

Female
24%
@ Male
B Female
Male
76%
Figure 3. Participants’ gender.
Participants' years of mathematics teaching
experience
15yrs +
13%
11-15 yrs 1—5°yrs @1-5yrs
o 40%
19% W6-10 yrs
O011-15yrs
O15yrs +
6—-10 yrs
28%

Figure 4. Participants’ years of mathematics teaching experience.
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scales were 0.91 and 0.89, and the overall alpha was 0.90. These values suggested
high reliability for assessing teachers’ Internet-efficacy by using the scales.

7.1.1. Internet usage questionnaire (Items)

To assess the Internet usage of the participants, they were asked to indicate the
frequency of their Internet use. Daily use was rated as 4; 2-3 times a week was rated
as 3; 2-3 times a month was rated as 2; and once a month was rated as 1. Moreover,
number of hours of use of the Internet was also required from the participants. This
was rated in Appendix.

8. Procedure for data collection

Data were gathered during mathematics teachers association’s meeting. At the end of
the meeting, it was announced that teachers who are users of the Internet should
gather on one side. After their gathering, they were briefed of the purpose for that
announcement. All those indicated were 90. Their distribution per local government
has been described in the previous discussion. The questionnaire was later
administered to them. After questionnaire administration, the heads of mathematics
department in respective schools were identified and were interviewed.

9. Interview

Face-to-face interview was conducted for the head of mathematics department and
assistants in each selected schools. A total of 15 heads of mathematics department,
were censured from among the participants. They were interviewed to provide
answers to the fourth research question.

10. Results

The results obtained on the analysis of the fourth research questions are presented as
follows.

Research questions 1-3 on the study were answered through the data obtained
from the Internet self-efficacy and the Internet usage questionnaire. On the other
hand, research question four was answered through the face-to-face interviews with
the 15 heads of mathematics departments.

Figure 1 reveals that the highest number of mathematics teachers were from Iwo
local government areas of Osun State 28%. This is followed by mathematics teachers
from Ejigbo local government 22%. While mathematics teachers from Ola Oluwa
were 20%, Awo 17%, and Ayedire 13%, in that order.

Figure 2 reveals the age of the mathematics teachers who participated in the
study. The figure shows that 31% were within the age of 41-45 years, 22% were
within 3640 years; 18% each were within 31-35 and 46 years and above, while 11%
were from the age group of 25-30 years.

The gender of the participants in Figure 3 reveals that 76% of the mathematics
teachers who participated in the study were male and 24% were female. This
confirms the gender difference in the mathematics teaching and learning that has
been existing over the years.
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The number of years of experience of mathematics teaching by the participants as
revealed in Figure 4 shows that 40% have 1-5 years of teaching mathematics, 28%
6-10 years, 19% 11-15 years and 13% 15 years and more.

10.1. Research question 1

The research question states, ‘what is the extent of the mathematics teachers Internet
self-efficacy’? To answer this question, teachers were asked to respond to the 10 items
on Internet self-efficacy scale. The result is presented in Table 1.

The results in Table 1 above reveal that mathematics teachers have high Internet
self-efficacy. This was confirmed by the responses to the Internet self-efficacy items.
The results reveal high percentage for all the positive items in the table. Furthermore,
on the negative items; for instance items 4 and 8, the report still remains with the fact
that percentage of ‘strongly agree’ and ‘agree to the items’ were higher than the ‘not
sure’, ‘strongly disagree’ and ‘disagree’. These, in turn, indicate high Internet self-
efficacy.

10.2. Research question 2

The research question states, ‘what are the correlation between mathematics
teachers’ age, Internet usage and Internet self-efficacy’? To answer this research
question, responses to Internet usage items of the questionnaire and Internet self-
efficacy with age were correlated. Age was coded 25-30 years: 1; 31-35 years: 2;
3640 years: 3; 41-45 years: 4; 46 years and above, 5. The result of the correlation is
presented in Table 2.

The Pearson product moment correlation results reveal in Table 2 that
correlation exit between age, Internet usage and Internet self-efficacy. The results
show that Internet usage correlates with Internet self-efficacy with r=0.49, and age
r=0.46.

10.3. Research Question 3

The research question states, ‘what are the differences between mathematics teachers’
Internet self-efficacy based on gender’?

The Table 3 shows the gender difference in mathematics teachers’ self-efficacy.
The result reveals that the teachers’ calculated value = 1.27 greater than the teachers’
table value 0.98 at p=0.05 and 88 degree of freedom (df). This suggests that
mathematics teachers have the same Internet self-efficacy irrespective of their gender.

10.4. Research question 4

The research question states, ‘how have mathematics teachers’ Internet usage and
self-efficacy influenced their teaching of mathematics’? To answer this research
question, teachers were asked to indicate whether they use the Internet. All the
15 interviewed respondents indicated that they use the Internet to get more facts
when they want to teach their students. To buttress this question, they were asked to
indicate whether or not their usage of Internet and Internet self-efficacy has really
influenced their delivery of mathematics instruction. The majority of the head
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Table 2. Correlation between age, Internet usage and Internet self-

efficacy.

Variables Internet self-efficacy Internet usage Age
Internet self-efficacy 1.000

Internet usage 0.486 1.000

Age 0.455 0.442 1.000

Table 3. Mathematics teachers’ Internet self-efficacy and gender.

Variables No. Mean SD  df Teachers’ calculated value Teachers’ table p

Male 90  38.55 15.87
Female 90  42.10 1430 S8 1.27 0.98 0.05

of mathematics department interviewed indicated that since they started using the
Internet as a medium to get more information in addition to information in
textbooks and other sources, the way they deliver mathematics instruction has
drastically changed. They added that even the change also reflects in the performance
of the student. One of the respondents pointed out emphatically saying that ‘the
Internet has had a positive impact on my delivery of mathematics instruction. Most
often my heart is filled with joy when I see the way students contribute to the lesson,
raising comments and ask questions’.

To know how self-efficacious the mathematics teachers were in term of the level
of the Internet skills they have, they were asked to rate themselves on five points
levels: very high, high, average, low and do not know. Majority (13 out of the 15) of
them interviewed, 87%, indicated very high and high rating while the rest 13%
indicated average and low.

Aside from the above-mentioned rate, they were also asked to indicate how their
efficacy in the use of Internet and their usage of Internet have influenced their
students’ academic mathematics academic efficiency. The response given includes the
fact that their use of conventional documents has decreased and their dependency on
the Internet has increased. In addition, it was pointed out that Internet is helping
them to expedite action on their mathematics research process and moreover, it is
improving their professional competence in the teaching and delivering of mathe-
matics instruction.

Finally, they were asked whether or not their Internet self-efficacy affects or
improves their research and teaching of mathematics as a subject. Almost all the
interviewed respondents indicate the fact that their research in mathematics and
teaching have improved following their use and their Internet self-efficacy. Ways in
which respondents indicated include the fact that their mathematics research and
teaching have, improved because they are now able to get up-to-date information on
the recent development in mathematics research and teaching and this has
contributed a lot to them. One respondent said that ‘my use of the Internet and
the self-efficacy I have in using the system has help me a lot. Apart from this I can tell
you that I wrote my first textbook on mathematics some few months ago and am
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trying putting the second one together. This I think will be in circulation toward the
end of 2009°. Other improvements indicated are quick update of mathematics
research and communication, faster publication of communication quick access to
mathematics databases on the Internet around the world and saving of time.

11. Discussion

This study has examined the mathematics teachers’ Internet self-efficacy and its
possible influence on the delivery of mathematics instruction. The results so far have
demonstrated that to great extent mathematics teachers who participated in the
study have high Internet self-efficacy and that correlation exists between mathe-
matics teachers’ age, usage and their Internet self-efficacy. Moreover, the results
demonstrate conclusively that irrespective of gender mathematics teachers have the
same Internet self-efficacy, their Internet self-efficacy and usage have drastically
improved the way they teach the subject and do research.

The first research question which reveals that mathematics teachers have great
extent of Internet self-efficacy is an interesting and welcome development.
As pointed out in the literature, the repeated engagement in one activity leads to
the tendency to increasing one’s efficacy in that activity. This is true of the
mathematics teachers in this study. Furthermore, the revelation of correlation
between age, Internet usage and mathematics teachers’ Internet self-efficacy is
another interesting result revealed in this study. This corroborate the earlier finding
by Eachus and Cassidy [53] who conducted a study that revealed some evidence for
an age-dependent effect, with older participants having lower WUSE scores than
younger participants. Similarly, the finding lends credence to the report by Eastin
and LaRose [43] that Internet usage affects and influences Internet self-efficacy.

The report of the gender difference in mathematics teachers’ Internet self-efficacy
revealed in this study symbolizes and confirms the gender gap which has been
revealed to be existing between male and female computer and Internet users in
many previous studies [53,54,56,58-60,63,66—69], etc. Despite the global struggle to
close the gender gap evidence of it is still persisting as this study revealed. The
reasons for this result may be due to the fact put forward in earlier studies that males
seem to enjoy browsing on the Internet for enjoyment while females tend to only use
it for work-related purposes [55, pp. 87-202]. Moreover, Ford et al. found that
‘female tended to experience more difficulty finding information on-line, felt less
competent and comfortable using the Internet, use the Internet less frequently than
males, and less varied set of Internet applications’. This might be another reason for
the difference. However, this finding contradicts the report by Duggan et al. [70] who
show that there was no gender difference in terms of the attitude towards the Internet
for either education use or of the grade point average. Tsai et al. [63] found
differences in the type of resources accessed by male and female students. The males
used interactive resources significantly more than the females; whereas, females used
passive resources more than males while Tsai et al. [63] focused on students as the
population of their study; this study focused on mathematics teachers. This may be
the reason for the reported gender difference. Similarly, this result counteracts the
report that gender gap seems to be narrowing and even disappearing regarding access
to and use of computers the Internet and attitudes towards them [65-68].
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12. Conclusion and recommendation

This study has discussed a very important and interesting topic as far as the way the
teaching and learning of mathematics can be improved through ICT (the Internet).
The discussion on the Internet self-efficacy mentioned in this study is also a welcome
development and interesting phenomenon, considering the fact that any activity in
which a person demonstrates high self-efficacy always results in success.

Various reports and findings from around the world have confirmed that
technology is contributing tremendously to the teaching and learning in nearly all
subjects. The various results revealed in this study are no exception. In the light of
the various results reported in this study, it is recommended that mathematics
teachers who do not know how to browse and search the Internet should consider
doing so now without wasting much time. The testimony of respondents in this study
is enough to convince people, especially mathematics teachers in this category. There
is also the need to increase Internet usage on the part of the mathematics teachers
who just begin the use of the Internet. This they need to do considering the fact that
increase usage leads to high Internet self-efficacy. There is need to close the
technology gender gap which has been in existence long time ago. This can start from
the mathematics teachers. In the light of this, the female mathematics teachers who
up till now do not know how to browse the Internet or never visit cyber café or the
net before should consider taking a step of doing so as this has been reported to
contribute to one’s teaching performance and delivery of instructions and even
students’ performance in mathematics.

There is no doubt about the fact that this study is a very important and
interesting one. However, it has its own shortcomings. For instance, the sample for
the study was too limited considering the myriad of mathematics teachers in the state
that can be considered to participate in the study. In the light of this, future
researchers are called upon to extend the scope of the study to cover wide
geographical areas; possibly the entire mathematics teachers in the whole of Osun
State, Southern region or Nigeria as a whole. Moreover, studies on self-efficacy of
faculties, teachers, students and pupils are now common place. Worse still, there
have never been studies particularly from the Nigeria context focusing on the self-
efficacy of the politician, administrative. This should be given consideration by
future researchers.
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Appendix
Internet self-efficacy items

I can search information on the Internet by using key words.

I think I can talk to other mathematics teachers in online chat room.

I rarely have problems finding what I am looking for on the Internet.

I sometimes find using search engines like Google and Yahoo can be difficult.

I wouldn’t have any problems downloading relevant information for the students for solving
mathematics problems.

I can usually sort out any access problems I may have on the Internet.

I find using e-mail very easy.

I much prefer using letters, GSM or telephone to communicate with people rather than the
Internet.

I use the Internet to communicate professionally with fellow mathematics teachers.

I use the Internet to get news update on mathematics teaching.
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Internet usage items

What is the number of hours of your using the Internet per week?
Less than 1h a week — 1

2-4h a week — 2

5-6h a week — 3

7-9h a week — 4

10-20h a week — 5

More than 20h a week — 6

Interview items

(1) Do you use the Internet and how has the usage of Internet improved the efficacy of
using the Internet mathematics instructional delivery?

(2) What is the teachers’ level of Internet skills?

(3) How has Internet usage of Internet and Internet Self-efficacy influence students’
mathematics performance and learning outcomes?

(4) How has Internet self-efficacy and usage of Internet influenced research activities in
mathematics?



