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Abstract. This study evaluated the impact of a professional
development program (PDP) on science lecturers' level of
knowledge/understanding and the extent of wuse of modern
technologies for improving their self-efficacy in teaching in the areas of
students' engagement, instructional strategies, and classroom
management, in some selected universities in Nigeria. The study
adopted a descriptive survey design. The sample was 269 lecturers. The
researchers adapted the teacher sense of efficacy scale (TSES) developed
by Tschannen-Moran and Hoy (2001) for the study. The TSES has two
parts (1) and (2) that contained 12 questions each. It was a validated
instrument, with overall reliability indices of 0.92 and 0.95 respectively
determined using Cronbach’s Alpha. The data obtained were analyzed
with mean, standard deviation, and paired sample t-test. The study
found that the PDP improved the lecturers' understanding of modern
technologies and self-efficacy in teaching (t ey = 30.959, p = 0.000 <
0.05). Also, the PDP improved the lecturers’ extent of utilisation of
modern technologies and self-efficacy in teaching (t @ss) = 28.510, p = .000
<.05). The study also found that the lecturers’ understanding of modern
technologies after the PDP was high, but their use of modern
technologies in teaching was still low. The researchers recommended
that science lecturers' participation in PDPs should be regular to
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improve their understanding and use of modern technologies in
teaching for enhanced self-efficacy and sustainable science education in
developing nations.

Keywords: professional development; modern technologies; self-
efficacy; science lecturers; sustainable science education

1. Introduction

Speck and Knipe (2005) see professional development as people development
and engagement activities culminating into learning to earn or maintain
professional credentials in general. Speck and Knipe note that these
activities are acquiring academic degrees through formal coursework,
attendance at conferences, workshops, seminars, and other informal learning
opportunities situated in practice in professional development programs. In the
educational context, Liu (2012) defines professional development as a wide
variety of specialized training, formal education, or advanced professional
learning intended to help and support school administrators, teachers, and other
educators to improve their professional competence, skill, and effectiveness.
Similarly, the Organisation for Economic Cooperation and Development, OECD,
(2009) sees professional development programs as activities that develop an
individual’s skills, expertise, and other characteristics.

On the other hand, Djigic, Stojiljkovic and Doskovic (2014) and Caprara et al.
(2006) describe self-efficacy as an educator's belief in his ability to successfully
cope with tasks, obligations, and challenges related to his/her professional roles
in the educational environment. Klassen and Tze (2014) note that an
understanding of educators' self-efficacy is vital to teaching effectiveness,
instructional practices, and improving students' academic achievement. Some
studies have proven that using modern technologies in the teaching and
learning processes enhances the educator’s sense of self-efficacy. Moreover,
professional development programs are vital tools for assisting educators in
knowledge acquisition and utilizing modern technologies in teaching and
learning processes (Caprara et al., 2006, Barni et al., 2019, Udu, 2020). Tertiary
institutions lecturers should be exposed to professional development programs
(PDPs) regularly to enhance their knowledge and use of modern technologies in
teaching. It is very vital to the enhancement of their self-efficacy and for
sustainable science education programs in the developing nations, including
Nigeria.

Most developing nations saw the importance of modern technologies in teaching
in their tertiary institutions and have committed some funds to acquire some
modern technologies. For instance, in Nigeria, many Universities have
purchased some modern technological gadgets for teaching. The items were
provided in the universities by the Nigerian Tertiary Education Trust Fund
(TETfund) in conjunction with the Nigerian Communications Commission
(NCC). Previous researchers found that many modern technological gadgets
have been acquired and installed in the universities for teaching purposes,
however, many lecturers do not use the gadgets in their classroom teaching and
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learning processes. The lecturers have not been successfully integrating these
modern technological gadgets into their courses for effective teaching and
learning processes (Hennessy, Ruthven & Brindley, 2005, Goktas, Yildirim &
Yildirim, 2008, Udu, 2020). Besides, McCarney, (2004) notes that professional
development programs help lecturers to learn effective ways of utilizing and
integrating modern technologies into teaching, thereby achieve their self-efficacy
in teaching and learning processes. Therefore, this study that evaluates the
impact of professional development programs on science lecturers' knowledge
and utilization of modern technologies offers a route map for enhancing their
effectiveness in teaching and learning processes, thereby improving their self-
efficacy for sustainable science education.

2. Modern Technologies in Education

Modern technology refers to the electronic tool, piece of equipment, or device
that helps students to accomplish specified learning goals (Davies, Sprague &
New, 2008). Modern technologies play crucial roles in human lives and are
specifically vital in the teaching and learning processes. Marshall (2010) observes
that the impacts of modern technologies are felt in all fields of study, including
education. Marshall notes further that effective use of technologies in education
will change the face of education and create more educational opportunities. For
instance, the lecturers are beginning to learn how to integrate technologies in
their classrooms, while the students are getting more interested in learning with
technologies (Karehka, 2013). Besides, Chen (2008) opines that teaching and
learning facilities should be made available to the lecturers for effective teaching
and learning, such as modern technological gadgets, ranging from low-tech
equipment, like the chalkboard, to more sophisticated presentation software.
These may include online collaboration and conferencing materials for effective
teaching and learning processes in the universities. However, Lynch (2017)
observes that modern technology may not be applied effectively in the
classrooms without knowledgeable educators with the basic knowledge of the
technology and its implementation to meet educational goals. Continuing,
Lynch analyzed the modern technology utilization in the classrooms and likened
it to a foray into modern invention in which the educator gets to be the
expedition leader. Concluding Lynch infers that rather than viewing modern
technologies (such as digital devices and internet spaces) as a “threat” to their
duties, the educators (lecturers and teachers) should view them as unexplored
areas of growth for both themselves and their learners. Besides, the United
States Department of Education (2011) contributed by observing that modern
technologies are potential transformers of teaching by ushering in a new model
of connected wholes in teaching. This new model will be equipped and link the
lecturers to their students, professional content, resources, and other systems
that improve the instructional strategies and sense of efficacy. Therefore, the
importance of modern technology integration in science education for effective
teaching and learning processes in the universities cannot be over-emphasized.

3. Professional Development Programs and Self-efficacy

Padwad and Dixit (2011) see a professional development program as a planned,
continuous, and lifelong process in which lecturers and other educators develop
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their personal and professional qualities, to improve their knowledge, skills, and
practice0 leading to the achievement of their self-efficacy. Similarly, Kennedy
(2005) and Whitcomb, Borko, and Liston (2009) reiterated that engaging the
lecturers in regular professional development programs will improve their
teaching quality, enhance students' achievement and improve the self-efficacy of
the educators. Furthermore, engagement in professional development programs
positively impacts the lecturers’ ability to critically develop the knowledge and
skills they require for good professional practices with their students and
colleagues (Buczynski & Hansen, 2010; Gabriel, Day & Allington, 2011, Tareq,
2020). Besides, Fullan (2015) and Yoo (2016) emphasized that professional
development programs contribute to the educators' effectiveness by providing
the avenue for a continuous individual and collective enhancement of their
teaching strategies, which are necessary for the overall improvement of the
students’ learning outcomes. Besides, Mohammad and Khaled (2017) averred
that lecturers need regular opportunities to update their professional knowledge
and skills. These are available in professional development programs.

Furthermore, according to Tschannen-Moran and Hoy (2001) self-efficacy is the
judgment of the lecturer’s/teacher's capabilities to bring about desired outcomes
of students” engagement and learning. Tschannen-Moran and Hoy note further
that self-efficacy can measure effectiveness in students' engagement, use of
instructional strategies, and classroom management. Some research findings
suggest that self-efficacy correlates positively with other constructs like self-
regulated learning (Lau, Liem & Nie, 2008), motivation and academic
performance work stress (Usher & Pajares, 2008), job satisfaction (Chong et al.,
2010), and students' outcome (Moe, Pazzaglia & Ronconi, 2010). Lecturers with a
high level of sense of self-efficacy are more likely to stay in their teaching
professions, spend more time teaching, make great efforts in classroom
management, and show great enthusiasm for teaching. They respond to their
student's needs and are willing to spend more time working with problematic
students (Tschannen-Moran & Hoy, 2001, Ho & Hau, 2004). Lecturers with a
high level of sense of self-efficacy are very valuable in the teaching profession.
This study that evaluates the use of modern technologies to improve lecturers'
self-efficacy through professional development programs is justified.

Meanwhile, the theoretical underpinning of lecturers' self-efficacy is directly
related to the social cognitive theory of behavioral change developed by
"Bandura" in 1977. Bandura's learning theory relates to the lecturer's belief in his
ability to cope with tasks, obligations, and challenges in his professional role
successfully (Barni et al. (2019). Caprara et al. (2006) identified the roles to
include; didactical tasks, managing discipline problems in the classroom, and
other issues. Based on bandura's socio-cognitive theory of behavioral change,
researchers have opined that lecturers with a high level of students' engagement
in the teaching and learning processes exhibit a high level of self-efficacy
(Caprara et al.,, 2006). Similarly, when lecturers utilize several instructional
strategies to drive home learning, the outcome is usually high academic
achievement and a high level of self-efficacy (Djigic et al. 2014). Also, the
exhibition of good managerial skills evidenced in the lecturer's effective
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classroom management gives rise to the lecturers' high self-efficacy (Sousa et al.
2012). This study, therefore, investigates how the use of a professional
development program on the knowledge and use of modern technologies can
improve the lecturers’ self-efficacy in the teaching and learning processes in the
universities.

It has been established from research studies that professional development
programs are vital tools for the improvement of the lecturers’ self-efficacy in the
teaching and learning processes in the universities. It is expedient that lecturers
should avail themselves the opportunities for active engagement of modern
technologies in teaching and learning processes provided by professional
development programs. It will enhance their professional proficiency and self-
efficacy in the teaching and learning processes.

Meanwhile, the Advanced Digital Appreciation Programme for Tertiary
Institutions (ADAPTI) is a professional development program that provides
training on modern technologies in education. The ADAPTI program is a unique
platform used for training the academic and non-academic staff of Nigerian
tertiary institutions. The focus of the program is on the proficient use of modern
technologies such as basic information and communication technology (ICT)
office productivity tools, including the internet, use of e-teaching and e-learning
facilities as well as collaborations in course delivery for enhanced e-teaching and
learning (Digital Bridge Institute, 2018). The ADAPTI equips participants with
these essential modern technological skills through hands-on training and
learning approaches to translate the acquired knowledge and skills to improve
teaching and research (Udu, 2018).

Several studies have shown that professional development programs increase
knowledge and use of modern technologies in teaching and learning (Voogt,
Almekinders, Van den Akker, & Moonen, 2005; Lavonen et al., 2006; Giordano,
2008).

However, some studies found that the professional development program
increases the educator's acquisition of modern technology skills, and the extent
of usage of these modern technologies was still low (Brinkerhoff, 2006; Fragkouli
& Hammond, 2007; Glazer et al., 2009). Nevertheless, Liu (2012) supports the
fact that professional development programs increase the educator’s skills in
modern technology usage in teaching and learning.

Based on the preceding facts, professional development programs have
enhanced the lecturers' acquisition of modern technology skills for teaching,
however, regular use of these technologies that enhance the lecturers' self-
efficacy in teaching and learning processes were yet to be accomplished. Hence
this study evaluates the relationship between professional development
programs and the lecturers' knowledge and use of modern technologies for
improving their self-efficacy in teaching in the areas of students' engagement,
instructional strategies, and classroom management, as illustrated in figure 1.
Specifically, this study evaluates the impact of PDP on the science lecturers'
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knowledge and use of modern technologies for improving their self-efficacy in
teaching on the completion of the professional development program (ADAPTI).

Lecturers'
Professional
Development
Programme

Lecturer’s
Self-efficacy

Students
Engagement

Knowledge | Use of
of Modern Instructional Modern
Technology Strategies Technology

Classroom
Management

Figure 1: Model of the variables relationships of the study (Source: own elaboration)

The knowledge and use of modern technologies in teaching and learning
processes acquired through professional development programs are becoming a
priority to educational institutions, lecturers, and other stakeholders in
developing nations, particularly, in Nigeria (Udu, 2020). It is, therefore, essential
to explore how professional development programs can enhance lecturers’
knowledge and use of modern technologies for improving their self-efficacy in
teaching and learning processes in Nigerian universities. Specifically, this study
addresses the following research questions, with corresponding hypotheses:

R1

Hol

R2

H02

What is the impact of PDP on the science lecturers’ level of knowledge of
modern technologies for improving their self-efficacy in teaching in the
universities?

There is no significant impact of PDP on the science lecturers' knowledge
of modern technologies for improving their self-efficacy in teaching in
the universities.

What is the impact of PDP on the science lecturers’ use of modern
technologies for improving their self-efficacy in teaching in the
universities?

There is no significant impact of PDP on the science lecturers’ use of
modern technologies for improving their self-efficacy in teaching in the
universities.
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R3  Is there any difference in the science lecturers' overall knowledge and use
of modern technologies for improving their self-efficacy in teaching after
completing the PDP?

Ho3  There is no significant difference in the science lecturers' overall
knowledge and use of modern technologies for improving their self-
efficacy in teaching after completing the PDP.

4. Method and Materials

The study adopted a descriptive survey design. The sample was 269 science
lecturers from three universities that participated in a professional development
program (PDP) - the Advanced Digital Appreciation Program for Tertiary
Institutions (ADAPTI) in 2018. The sample was composed of 175 (65%) males
and 94 (35%) females drawn using a stratified random sampling technique. The
participants indicated binary gender only. All the lecturers were full-time staff of
the universities, with an age range of 33 to 55 years (M = 42, SD = 6.2). Years of
experience range from 5 to 25 years (M = 13, SD = 5.6). The Assistant Lecturers
were 94 (35%), Lecturer II, 81 (30%), Lecturer I, 62 (25%), and Senior Lecturers 27
(10%). They were biological sciences and biology education, 91 (34%), chemistry
and chemical education 86 (32%), physics and physics education, 57 (21%), and
mathematics and related courses, 35 (13%).

The “Teachers” Sense of Efficacy Scale” (TSES) developed by Tschannen-Moran
and Hoy (2001) to measure the sense of efficacy for teachers was the instrument
adapted for this study (Appendix 1). The TSES has two versions: a long-form (24
items) and a short form (12 items). Tschannen-Moran and Hoy (2001) indicated
that both forms of the TSES were considered almost identical in their
effectiveness in measuring self-efficacy because they have very similar
psychometric values. Specifically, the short form/version of the TSES was the
instrument adapted for this study. The short version of the TSES is composed of
12 items with three subscales which are: efficacy for student engagement (ESE),
with (4) items, efficacy for instructional strategies (EIS), with (4) items, and
efficacy for classroom management (ECM), with (4) items. The adapted TSES
was used in the two (2) parts of the instrument. Part 1 assessed the lecturers' self-
efficacy in the knowledge of modern technologies in teaching while part 2
assessed the lecturers' self-efficacy in the use of modern technologies in teaching
in the areas of efficacy for students' engagement (ESE), efficacy for instructional
strategies (EIS), and efficacy for classroom management (ECM). The TSES was a
validated instrument with factor loadings that ranged from 0.60 to 0.85 and
accounted for 61% of the variance.

Also, the construct validity that assessed its correlation with other existing scales
of teaching efficacy, shows that it successfully confirms the construct of efficacy
(Tschannen-Moran & Hoy, 2001). In part 1 of the TSES, the original instrument
had alpha (a) values of 0.81, 0.86, and 0.86 for the ESE, EIS, and ECM
respectively, and an overall value of 0.91. In the adapted TSES the alpha (a)
values obtained were 0.81, 0.86, and 0.88 for the ESE, EIS, and ECM respectively,
and an overall value of 0.92. These values were consistent with the results of
Tschannen-Moran and Hoy (2001) thereby confirm the reliability of the adapted
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instrument. Some examples of items adapted in the questionnaire for the ESE,
EIS, and ECM are as given. The item "How much can you do to motivate
students who show low interest in schoolwork?” was adapted as “To what
extent can your knowledge of modern technologies help you to motivate
students who show low interest in schoolwork?" The item "To what extent can
you craft good questions for your students?" was adapted as "To what extent can
your knowledge of modern technologies assist you in crafting good questions
for your students?" The item "How much can you do to control disruptive
behavior in the classroom?" was adapted as "To what degree can your
knowledge of modern technologies help you to control students' disruptive
behavior in the classroom?" Similarly, in part 2 of the TSES, the original
instrument had alpha (a) values of 0.81, 0.86, and 0.86 for the ESE, EIS, and ECM
respectively, with an overall value of 0.91. In the adapted TSES the alpha values
obtained are 0.79, 0.86, and 0.83 for the ESE, EIS, and ECM respectively with an
overall value of 0.95. These results were also consistent with the results obtained
by Tschannen-Moran and Hoy (2001) which confirms the reliability of the
adapted instrument. Some examples of items adapted in the questionnaire for
the ESE, EIS, and ECM are given. The item "How much can you do to motivate
students who show low interest in schoolwork?" was adapted as "To what extent
do you use modern technologies to motivate students who show low interest in
schoolwork?" The item "To what extent can you craft good questions for your
students?" was adapted as "To what extent do you use modern technologies to
craft good questions for your students?" The item "How much can you do to
control disruptive behavior in the classroom?" was adapted as "To what extent
do you use modern technologies to control disruptive behavior in your
classroom?"

The researchers used the adapted TSES in the Pre- and Post-PDP surveys that
assessed the Lecturers' knowledge and the use of modern technologies in
teaching before and after completing the PDP. There were two sections, A and B
in the TSES. Section A was for obtaining personal data of the respondents like
age, gender, years of teaching experience, rank, department, etc., while section B
contained 24 questionnaire items separated into two parts, 1 and 2, as described
above. The TSES has a five-point rating scale instrument that ranges from 1 (very
small extent) to 5 (very large extent).

Furthermore, the survey was conducted twice, before the PDP, and eight (8)
months after the PDP. The participants were informed about the study and they
consented to be involved in the study. The questionnaires were distributed to
the lecturers on the first day of the ADAPTI program at their various
universities where the researchers visited them. Their responses were collected
on the spot and also their contact details. The contact details collected enabled
the researchers to reach out to them after the program for the post-survey
responses. The researchers received a total of 289 fully responded and completed
questionnaires in the pre-program survey. Out of a total of 297 fully
responded/completed questionnaires in the post-survey, only 269
questionnaires had "matching pairs" and were the sample of the study. The
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researchers utilized the data obtained from the 269 participants who completed
both the pre-surveys and post-surveys for the data analysis.

Data analyses using mean, standard deviation, and the paired sample t-test. The
alpha level was set at p < 0.05 for the t-tests. The researchers used the Statistical
Package for the Social Sciences (SPSS) software version 23 for data analysis.

5. Results

The results are in tables according to the research questions and hypotheses. The
first research question was on the impact of PDP on the science lecturers'
knowledge of modern technologies for improving their self-efficacy in teaching
in the universities.

Table 1: Summary of Mean and Standard deviation of Lecturers’ Pre- and Post-
Surveys on Knowledge of Modern Technologies

Item N Group Mean Std. Std.
Knowledge of modern Deviation  Error
technologies Mean
Teacher  efficacy in 269 Post-Survey 3.52 1.24 0.08
students’ engagement Pre-Survey 2.55 1.31 0.08
Teacher  efficacy in 269 Post-Survey 3.66 1.24 0.08
instructional strategies Pre-Survey 252 130 0.08
Teacher  efficacy in 269 Post-Survey 3.34 1.22 0.07
classroom management Pre-Survey 2.46 1.31 0.08
Total for knowledge of 269 Post-Survey 3.51 1.22 0.07
modern technologies Pre-Survey 2.51 1.30 0.08

Source: own elaboration.

Table 1 shows the summary of the lecturers' post- and pre-survey of the TSES
that assessed their level of knowledge of modern technologies for improving
their self-efficacy in teaching in the areas of ESE, EIS, and ECM. The results
show a total mean and standard deviation of 3.51 and 1.22 of the lecturers'
responses in the post-survey. And in the pre-survey, their mean and standard
deviation score is 2.51 and 1.30 respectively. The table shows a mean difference
of 1.00. However, the researchers could not ascertain from the table whether the
observed mean difference is statistically significant or could be attributed to a
sampling error. The result was subsequently subjected to a paired sample t-test
as shown in table 2 to test hypothesis 1. The lower standard deviation of 1.22 for
the lecturers' responses in the post-survey indicates that the lecturers’ responses
were clustered around the mean in the post-survey more than their responses in
the pre-survey with a standard deviation of 1.30.
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Table 2: Data Process of Paired Sample t-test on Post- and Pre-survey of Lecturers’
Level of Knowledge of Modern Technologies

Paired Differences
95% Confidence
Std. Interval of the

Std. Error Difference Sig. (2-
Mean Deviation Mean Lower Upper T Df tailed)

Pair1. Post-TPDP -
Pre-TPDP 0.99 0.53 0.03 0.93 1.06 3096 268 0.00

Source: own elaboration.

Table 2 is the data process result of a paired samples t-test that tested the null
hypothesisl (there is no significant impact of PDP on the science lecturers’ level
of knowledge of modern technologies for improving self-efficacy in teaching in
the universities). From the table, the t-value is 30.96 and the sig. or p-value is
0.00 which is less than 0.05 set for the study. Also, the confidence interval of the
difference was from 0.93 (lower bound) to 1.06 (the upper bound). Based on
these results, the null hypothesis 1 is, therefore, rejected. This implies that there
is a significant impact of the PDP on the lecturers’ level of knowledge of modern
technologies in teaching after completing the program (t @es) = 30.96, p = 0.00 <
0.05). The results have shown that the observed difference in the mean responses
of the lecturers presented in table 1 is statistically significant, and the PDP is
effective in enhancing the lecturers' level of knowledge of modern technologies
and improve their self-efficacy in teaching in the areas of SE, IS, and CM in the
universities.

The second research question was on the impact of PDP on the science lecturers'
extent of use of modern technologies for improving their self-efficacy in teaching
in the universities.

Table 3: Summary of Mean and Standard deviation of Lecturers’ Pre- and Post-
Surveys of Extent of Use of Modern Technologies

Item N Group Mean Std. Std.
Utilization of modern Deviation  Error
Technologies Mean
Teacher efficacy in students” 269 Post-Survey  3.20 1.24 0.08
engagement Pre-Survey 2.64 1.32 0.08
Teacher efficacy in 269 Post-Survey  3.33 1.27 0.08
instructional strategies Pre-Survey 2.54 1.32 0.08
Teacher efficacy in classroom 269  Post-Survey — 3.12 1.27 0.08
management Pre-Survey 2.55 1.31 0.08
Total for wutilization of 269 Post-Survey  3.22 1.25 0.07
modern technologies Pre-Survey 2.58 1.31 0.08

Source: own elaboration.

Table 3 shows that the total mean and standard deviation of the lecturers in the
post-survey are 3.22 and 1.25 respectively, while in the pre-survey the mean and
standard deviation scores are 2.58 and 1.31 respectively. The table shows a mean
difference of 0.64. However, the researchers could not deduce from the table
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whether the observed mean difference is statistically significant or could be
attributed to a sampling error. Hence, the corresponding hypothesis 2 was tested
using a paired sample t-test shown in table 4. Meanwhile, the lower standard
deviation of 1.25 obtained in the post-survey responses shows that the lecturers'
responses were clustered around the mean, while the higher standard deviation
of 1.31 in the pre-survey shows more diversity in their responses.

Table 4: Paired Sample t-test on Post- and Pre-survey of Lecturers” Extent of Use of
Modern Technologies

Paired Differences
95% Confidence
Std. Interval of the

Std. Error Difference Sig. (2-
Mean Deviation Mean Lower Upper T Df tailed)

Pair  Post-TPDP -
1. Pre-TPDP 0.64 0.37 0.02 0.60 0.69 28.51 268 0.00

Source: Authors’ elaboration.

Table 4 shows that the null hypothesis 3 (there is no significant impact of PDP on
the science lecturers” extent of use of modern technologies for improving their
self-efficacy) is rejected. The table shows a t-value of 28.51 and a sig. or p-value
of 0.00 which was less than 0.05 set for the study. Besides, the confidence
interval of the difference was from 0.60 as lower bound to 0.69 as the upper
bound, hence the rejection of the null hypothesis 2. The implication is that there
is a significant impact of the PDP on the extent to which the lecturers use
modern technologies for improving their self-efficacy after completing the
program (t oes) = 28.51, p = 0.00 < 0.05). The result shows that the observed mean
difference in table 3 is statistically significant and that the PDP may have
enhanced the extent to which the lecturers use modern technologies for
improving their self-efficacy in teaching in the areas of SE, IS, and CM in the
universities.

The third research question assessed the difference in the science lecturers'
overall level of knowledge and extent of use of modern technologies in
improving their self-efficacy in teaching in the universities after completing the
PDP.

Table 5: Summary of Mean and Sd of Lecturers” Post-survey on knowledge and Use of
Modern Technologies

Description N  Mean Std. Std. Error
Deviation Mean
The overalll level of Knowledge of modern %9 351 122 0.07
technologies
The over.all extent of use of modern 269 3.2 125 0.08
technologies

Source: Authors’ elaboration.
Table 5 shows the overall mean and standard deviation of the science lecturers'

level of knowledge of modern technologies in the post-survey are 3.51 and 1.22
respectively. Similarly, their overall mean and standard deviation scores on the

http:/ /ijlter.org/index.php/ijlter



72

extent of use of modern technologies in the post-survey are 3.22 and 1.252
respectively. The table shows a mean difference of 0.29. However, the
researchers could not establish from the table whether the observed mean
difference is statistically significant or could be a result of sampling error.
Therefore, the result is subjected to a paired sample t-test to test the null
hypothesis 3 shown in table 6. The standard deviations of 1.22 and 1.25 show
that the lecturers' responses on knowledge of modern technologies were
clustered around the mean more than their responses on the extent of use of
modern technologies, which showed more diversity.

Table 6: Paired sample t-test on the overall Lecturers' Level of Knowledge and Extent
of Utilisation of Modern Technologies

Paired Differences
95% Confidence
Std. Std. Interval of the
Mea Deviatio Error Difference Sig. (2-
n n Mean Lower Upper T df tailed)

Pair1 Knowledge
- Utilisation 0.29 0.22 0.01 026 032 2137 268 0.00

Source: Authors’ elaboration.

Table 6 shows that the null hypothesis 3 (there is no significant difference in the
science lecturers' overall level of knowledge and extent of use of modern
technologies for improving their self-efficacy in teaching after completing the
PDP) is rejected. The table shows a t-value of 21.37 and sig. (2-tailed) or p-value
of 0.00 less than 0.05 set for the study. The confidence interval of the difference
was from 0.26 (lower bound) to 0.32 (upper bound) hence, the rejection of the
null hypothesis 3. The result implies a statistically significant difference between
the science lecturers” overall level of knowledge and the extent of use of modern
technologies for improving their self-efficacy in teaching after completing the
PDP (t (268 = 21.37, p = 0.00 < 0.05). Therefore, the observed mean difference in
table 5 is statistically significant. The implication is that the PDP may have
enhanced the lecturers’ level of knowledge more than the extent to which they
use modern technologies for improving their self-efficacy in teaching in the areas
of SE, IS, and CM in the universities.

6. Discussion of Findings

The findings of this study have shown that the professional development
program (PDP) might have enhanced the knowledge of the lecturers in modern
technologies for improving their self-efficacy in teaching in the areas of students'
engagement, use of diverse instructional strategies, and classroom management
techniques in the universities. The above assertion arrived because the mean
difference observed in the pre-survey and post-survey responses of the lecturers
were statistically significant. The finding agrees with Voogt et al. (2005),
Lavonen et al. (2006), Giordano (2008), and Udu (2020) who found separately
that professional development programs have the capacity of enhancing
participants” knowledge and attitude towards the use of technologies for
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instructional purposes. This study has, therefore, demonstrated that PDP has the
capacity for effectively enhancing the lecturers’ knowledge of modern
technologies for improving their self-efficacy in teaching, specifically, in
engaging the students actively in the teaching and learning processes.

Furthermore, from the findings, it was revealed that the lecturers” use of modern
technologies in teaching generally increased after completing the professional
development program (ADAPTI). This assertion was made on the basis that the
lecturers' overall mean responses on the extent of use of modern technologies in
teaching in the post-survey responses were greater than their mean responses in
the pre-survey and that the mean difference recorded was statistically
significant. The finding is consistent with Lavonen et al. (2006) and Giordano
(2008) who found that, after completing a professional development program,
the participants’ extent of utilization of technologies for instructional purposes
was greatly improved. In line with Lavonen et al. and Giordano’s observations,
this present study recorded a similar general significant improvement on the
lecturers” extent of use of modern technologies in teaching for improving their
self-efficacy after completing the PDP.

Similarly, this study has found that the lecturers’ level of knowledge of modern
technologies after completing the PDP was greater than the extent to which they
use modern technologies in the teaching and learning processes. This finding
agrees with Brinkerhoff (2006), Fragkouli and Hammond (2007), and Glazer et
al. (2009) that although professional development programs increase the
participants” acquisition of technology skills, the extent of use of such skills are
still very low and had very limited impact on classroom practice. The study also
established that the lecturers’ self-efficacy in students’ engagement, use of
instructional strategies, and classroom management was high. This agrees with
Tschannen-Moran and Hoy (2001) and Udu (2020) that professional
development programs enhance professional proficiency and self-efficacy in the
teaching and learning processes. The researchers observed from the findings of
this study that the lecturers still experience some challenges in the use of
modern technologies in the teaching and learning processes in their classrooms.
Efforts were made by the researchers to determine the reasons for the low level
of use of modern technologies, after the completion of a training program by the
lecturers, showed that many factors were responsible. Some of the responsible
factors they listed include; non-availability of modern technologies, specifically
computers; erratic power supply; lack of internet access in the schools; high cost
of internet connectivity, etc. It was observed that the presence of most of these
factors in the universities is seriously hampering the effective utilization of
modern technologies in the teaching and learning processes in most tertiary
institutions in the developing countries, including Nigeria (Ayoub, Petra & Joke,
2016).

7. The Implication for Sustainable Science Education in the Developing
Nations

Somayyeh et al. (2018) identified education generally and science education in
particular as a key factor in human development. This is because science
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education is very vital in the scientific and technological development of any
nation (Udu, 2018). It has been observed that recent global changes in society, in
the areas of the economy, and politics may harm education. To checkmate, these
global changes require effective science and technological education in the
universities. Besides, Mohammad and Khaled (2017) indicated that the changing
roles of educators as a result of the global changes and expectations of the
society require constant training and retraining to improve their quality. The
training can be achieved through regular organization and participation in
professional development programs. Moreover, regular engagement of the
science lecturers to PDP has been found to enhance their capacity to achieve
effective teaching and improve their self-efficacy, which may lead to sustainable
science education, especially in developing nations such as Nigeria. Sustainable
science education is seen in this study as the science lecturers’ acquisition of
fundamental knowledge, skills, and positive attitudes in the use of technologies
for effective teaching and learning processes in science education.

Furthermore, previous studies that highlighted the benefits of professional
development programs emphasized that PDP enhances the participants’ ability
to learn and develop the knowledge and essential skills required for good
professional practices with technologies, for a sustainable education system
(UNESCO, 2005; Buczynski & Hansen, 2010; Gabriel et al., 2011; Besong &
Holland, 2015).

Consequently, Knapp (2003) reiterated that professional development programs
are vital links to improving the effectiveness of the participants. Therefore,
science lecturers should be encouraged to regularly attend PDPs for
opportunities to update their professional knowledge and skills, especially in
modern technologies, to help in improving their self-efficacy in science teaching
and learning for sustainable science education in developing nations.

8. Conclusion and Recommendations

This study has shown that professional development programs (PDPs) can help
to enhance science lecturers” knowledge and use of modern technologies for
improving their self-efficacy in teaching in the areas of students' engagement,
instructional strategies, and classroom management in the universities in a
developing nation, Nigeria. The finding emphasizes that when lecturers have
acquired the knowledge and make effective use of modern technologies, they
can apply such knowledge and skills in their teaching processes. This would
help to enhance the lecturers teaching effectiveness, and subsequently, result in
engaging the students actively in the classrooms, as well as motivating them for
effective learning. The lecturers should, therefore, strive to attend professional
development programs to acquire skills for incorporating the use of modern
technologies into their daily teaching processes in their classrooms. The science
lecturers, as well as other lecturers in the universities, should note that teaching
with technologies is not only about keeping up to date with all the latest modern
teaching tools available, but it involves effective utilization of the technologies in
the teaching and learning processes. The science lecturers and others should be
encouraged by the university management and other higher education
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stakeholders to regularly engage in PDPs for improving their self-efficacy in
teaching for sustainable science education. The management of tertiary
institutions should establish a feedback mechanism for regular monitoring of
lecturers that have participated in PDPs for proper and regular application of the
knowledge of technologies acquired during the training. Finally, the lecturers
should be assisted to procure technological gadgets, internet access, constant
power supply, etc. to enhance their effectiveness in the use of modern
technologies in science teaching for improving their self-efficacy and sustainable
science education.

9. Limitations of the study

The researchers could not sample all the lecturers that participated in the
professional development program due to logistics reasons. This might affect the
generalization of the results of this study.
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Appendix 1: Lecturers’ Self-Efficacy Scale on Knowledge and Use of Modern

ii.
iii.
iv.

Vi.

Technologies

Section A: Personal/Bio-data

Name of Institution: ...........cccccceiiiiiiiiiiccnes
Department: ...
Rank: ......oooooii
AGel i
Length/Number of Years of Teaching: ............

Gender: Male D Female D Others D

Section B: Questionnaire items on Knowledge and Use of Modern

Technologies in Teaching

Instruction: Tick in the option that best describes your opinion on the level
of knowledge and extent of utilization of modern technologies, using the
following keys; Very Large Extent (VLE) = 5, Large Extent (LE) = 4,
Moderate Extent (ME) = 3, Small Extent (SE) = 2, Very Small Extent (VSE)

=1.

Part 1: Lecturers’ Knowledge of Modern Technologies in Teaching

SN

Item

VLE ‘LE‘ME‘SE|VSE

Knowledge of Modern Technologies for Efficacy in Students” Engagement (KESE)

1

To what extent can your knowledge of modern
technologies help you to motivate students who
show low interest in school work?

To what extent can your knowledge of modern
technologies help you to revive students’ interest
and believe that they can do better in schoolwork?

To what extent can your knowledge of modern
technologies enable you to help your students to
value learning?

To what extent can your knowledge of modern
technologies enable you to assist families in helping
their children to do well in school?

Knowledge of Modern Technologies for Efficacy in Instructional Strategies (KEIS)

5.

To what extent can your knowledge of modern
technologies assist you to craft good questions for
your students?

To what extent can your knowledge of modern
technologies enable you to wuse varieties of
assessment strategies?

To what extent can your knowledge of modern
technologies assist you to provide alternative
explanations, or examples when students are
confused?

To what extent can your knowledge of modern
technologies help you to implement alternative
instructional strategies in your classroom?
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Knowledge of Modern Technologies for Efficacy in Classroom Management (KECM)

9. | To what degree can your knowledge of modern
technologies help you to control students'
disruptive behavior in the classroom?

10. | To what extent can your knowledge of modern
technologies help you to get students to follow
classroom rules?

11 | To what extent can your knowledge of modern
technologies assist your students in maintaining
decorum in the classroom?

12 | To what extent can your knowledge of modern
technologies help you to establish a classroom
management system with groups of students?

Part 2: Lecturers’ Use of Modern Technologies in Teaching

Use of Modern Technologies for Efficacy in Students’ Engagement (UESE)

13 | To what extent do you use modern technologies to
motivate students who show low interest in school
work?

14 | To what extent do you use modern technologies to
revive students’ interest and believe that they can
do better in schoolwork?

15 | To what extent do you use modern technologies to
help your students to value learning?

16 | To what extent do you use modern technologies, to
assist families in helping their children to do well in
school?

Use of Modern Technologies for Efficacy in Instructional Strategies (UEIS)

17 | To what extent do you use modern technologies to
craft good questions for your students?

18 | To what extent do you use modern technologies to
access varieties of assessment strategies?

19 | To what extent do you use modern technologies to
provide alternative explanations or examples when
students are confused?

20 | To what extent do you use modern technologies to
implement alternative instructional strategies in
your classroom?

Use of Modern Technologies for Efficacy in Classroom Management (UCM)

21 | To what extent do you use modern technologies to
control disruptive behavior in your classroom?

22 | To what extent do you use modern technologies to
get learners to follow classroom rules?

23 | To what extent do you use modern technologies to
assist your students to maintain decorum in the
classroom?

24 | To what extent do you use modern technologies to
establish a classroom management system with
groups of students?
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