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Abstract . |
eded for utilization of Virtual Laboratory Package

The study examined the requirements ne : ”
(VLP) on selected Nigerian secondary school physics concepts. It also investigated some
barriers that affect the effective utilization of VLPin schools. Twenty four physics teachers were
purposively selected to evaluate a virtual physics laboratory package using a 10-item

collection. Two research questions

questionnaire that was validated and found reliable for data ' , J
m the administration of the questionnaire were

were raised and answered. Data gathered fro {
Findings revealed that physics teachers agreed

analyzed using Mean and Standard deviation. /
that effective use of virtual physics laboratory package in schools require adequate number of
physics teachers, ICT staff, technicians who need reqular in-service training for implementing
technological innovations meant for teaching and learning(average mean response, 2.83 out
of 5). It is also found that poor electricity supply, insufficient fund, low awareness and

insufficient time allocated to physics practical in Nigerian secondary schools are parts of

barriers to effective use of VLP in Nigerian secondary schools(average mean response = 2.56
out of 5). Based on the findings, it was recommended that government and relevant
administrators should assist schools by providing needed manpower, training, fund and
computer facilities in schools since the benefits of VLP in teaching and learning process are

enormous.
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Introduction
Information and Communication Technology (ICT) can be regarded as a strong weapon for

sustainable development, empowering people for global competitiveness and tools that have
contributed to the growth of all areas of human activity (Brakel & Chisenga, 2003). Virtual
laboratory is one of the innovations in teaching and learning process that depend on the
application and utilization of ICT tools. It is an interactive environment without real laboratory
tools meant for creating and conducting simulated experiments (Babateen, 2011; Harry &
Edward, 2005). It provides students with tools and materials set on computer in order to
perform experiments saved on CDs or on web site (Babateen, 2011; Nunn, 2009).

The roles of virtual laboratory in teaching and learning process cannot be over-emphasized, it
makes students become active in their learning and provide opportunities for students to
construct and understand difficult concepts more easily (Gambari, et al,, 2012).Studies on
effects of virtual laboratory on students' academic performance especially in practical based
science subjects revealed the effectiveness of laboratory globally and thereforerecommended
its utilization in teaching and learning process(Efe & Efe, 2011;Gambari, et al.,, 2012; Mahmoud
g Zoltan, 2009; Maldarelli, et al., 2009; Tuysuz, 2010). it b

However, several computer learning packages have been developed, validated and found to be
effective in teaching and learning of science-based subjects thFough various researches
conducted in Nigeria are not being utilized in Nigerian schools owing to series of school factors
which Bates (1995) referred to as organizational factors (requirements, barriers and technica

capabilities).

Effective teaching with technology requires a higher skill lev i ' ort
: el and this requires supPo"
encouragement and investment for teachers by school administratorr; (Baésesr 2qOOO). The leveé
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of organizational support given to a technology is critical to its long-term success. Bates (2000)
listed various organizational barriers to implementing technology, the greatest of which is lack
of interest in using the technology for teaching by teachers. In addition, Irani and Telg (2002)
stated that skills alone are not enough and that in many instances, instructors must change
their teaching style as they learn how to operate or at least understand the operations of the
technology they are using. Changes in administrative structures, policies and procedures,
improved technical support for staff and students, and in-service training for staff will certainly
be necessary to ensure effective adoption of technologies (Bates, 1995; Bates, 2000; Lambert
& Williams, 1999; Irani & Telg, 2002).

Bates concluded that existing educational institutions were created to meet the needs of a
society that is fast developing and that there is need for educational organizations that can
exploit the new technologies to meet the needs of the twenty-first century. Adomi and
Kpangban (2010) observed that adoption of learning technologies in Nigerian secondary
schools is affected by limited school budget, inadequate manpower and limited ICT skills
among teachers. Carnevale (2010) was of the opinion that for effective use of virtual
laboratory, there is need for computers with special standard, need for specialized working
staff, instructors and curriculum experts for designing and production. In terms of
organizational issues, this present study will identify the barriers that are likely to hinder
effective adoption of virtual physics laboratory package in Nigerian secondary schools as well
as determine the essential requirements needed for the package to be selected for use in
teaching and learning of physics experiments.

This study was therefore carried out to determine organizational factors (requirements,
barriers and technical capacities within the school that affect effective utilization of an adapted

virtual laboratory package on selected Nigerian secondary school physics practical conceptsin
schools.

Research Questions

The study provided answers to the following research questions:

(i) What requirements within the school do physics teachers consider essential to
provide stability and support for the utilization ofvirtual laboratory package on
selected physics concepts in Nigerian secondary schools?

(i)  What barriers within the school do physics teachers consider necessary to be
addressed to ensure effective utilization of virtual laboratory package on selected
physics concepts in Nigerian secondary schools?

Methodology

The study is a descriptive survey research. It involved the use of researcher's adapted
questionnaire to elicit needed information from physics teachers and computer experts. _
The population for this research consists of all secondary school physics teachersin
Nigeria. Twenty- four physics teachers were purposively selected fromsix Federal Government
Colleges in southwest Nigeriabecause of their relevance to the evaluation to be carried out.

Physics Teachers' Evaluation Questionnaire (PTEQ) was used for data collection.It was divided
Into two sections (Sections A & B). Section A were designed to collect demographic data ofl thﬁl‘-
respondents while Section B consist of 10 statements designed using 4-point scale (name Yle d
as Strongly Disagree, 2 as Disagree, 3 as Agree and 4 as Strongly Agree).Physics teachers usl -
PTEQ to evaluate the requirements and barriers needed to be addressed within the schoo
Ensure effective utilization of VPLP in schools.

. two
The Package was validated by two computer experts, four physics teacher('js angchool
Sducational technology experts. The questionnaire was validated by four secon ary
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g:gcslgcs tfeachers and its reliability was determined in a single administration on phys;
"> ersinone gf the schools within the research area but that was not considered for the ma?S
study and reliability coefficient of 0.90using Cronbach's Alpha formula. i

Results

The data gathered was analyzed using Mean and Standard Deviation.A mean response below
2.50 was considered Disagree while a mean response of 2.50 and above was considered Agree
The analyses were used to answer the research questions. '

Resea.rch Question 1: What requirements within the school do physics teachers consider
essential to provide stability and support for the utilization of virtual laboratory package on
selected physics concepts in Nigerian secondary schools?

Table 1: Physics teachers' meanresponse on requirement to enhance effective
use of virtual physics laboratory package
S/N Statement N SA A D SD Mean S.Dev.  Decision

1  Effective use of virtual 24 7 9 6 2 28 0.37 Agree
physics laboratory
package in my school
requires adequate
number of physics
teachers
2 Effective use of virtual 24 8 6 7 3 2.79 0.29 Agree
physics laboratory
package in my school
requires adequate
number of ICT staff
3 Effective use of virtual 24 9 8 4 3 2.95 0.45 Agree
physics labor atory
package in my school
requires adequate
number of technicians i
4  Effective use of virtual 24 7 7 6 4 270 0.20 Agree
physics laboratory
package in my school
requires adequate
funding ]
5  Physics teachers and 24 8 8 4 4 283 0.33 Agree
ICT staff in my school
need regular in -service
training on technological
innovations if virtual
physics laboratory
package will be
effectively utilized in
teaching and learning of
physics
Average Mean 2.83

Table 1 reveals the mean response of physics teachers on the requirements that will enhance
effective use of virtual physics laboratory package in secondary schools in Nigeria.
respondents agreed to all the five items with mean responses of 2.87, 2.79, 2.95, 2.70and2
respectively. The average mean of responses to all the items is 2.83 'whicﬁ is above 2.50- This
indicates that physics teachers agreed that effective use of virtual p'hysics laboratory package
in schools require adequate number of physics teachers, ICT staff technicians and regula’ in-
cervice training of relevant staff in the school on technological innovations meant for teaching

and learning.
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tion 2: What barrie ithi
esearch Ques rs within the school -
Recessal’y to be addressed to ensure effective use of virtual l;jt?o Plyocs teachers consider

ohysics concepts in Nigerian secondary schools? ratory package on selected

rable 2: Mean response of physics teachers on barriers to effecti
of virtual physics laboratory package in schools ive use

s/N Statement N SA A D SD Mean S. Dew Decision
1  Problem of poor 24 8 Z 3
electricity supply has 3 283 0.33 Agree

to be tackled for
virtual physics
laboratory package to
be effectively utilized
in my school
2  Problem of insufficient 24 7
time allocated to = 3 > e 0.25 Agree
learning physics
practical has to be
tackled for students to
learn experitnents
through virtual physlics
laboratory package
3  Poor orientation and 24 6 8 6 4 2.66 0.16 Agree
lack of awareness of
school administrators
on technological
learning packages has
to be tackled for them
to approve and
encourage the use of
virtual physics
laboratory package in
my school
4  Poor computer skills of 24 3 4 8 9 2.04 0.45 Disagree
students in my school
has to be tackled if
they will embrace and
learn through virtual
physics laboratory
package :
5 Insufficient funding of 24 7 6 4 7 2.54 0.04 Agree
learning programmes
and packages are to
be tackled for virtual
physics laboratory
package to be
effectively used in my
school

Average Mean 2.56

Table 2 reveals the mean response of physics teachers on the barriers to effective us€ 0; \g;ttl;)a;
physics laboratory package in secondary schools in Nigeria. The mean response to eac i
five items is above 2.50 except item 4 with a mean response of 2.04 wh_lch Trﬁve:verage
respondents disagree that poor computer skill of physics teachers Is 3 barrier. dethat o
mean of responses to all the itemsis 2.56. This indicates that physics 'teachers agrg’i - leaming
electricity supply, insufficient fund, low awareness and insufficient time allocateh towill ffect
physics practical in secondary schools in Nigeria are barriers within the school tha

effective use of virtual physics laboratory package.
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Discussion : e
The results of the analyses on requirements needed to ensure effective utilization of v p ;-

Nigerian schools indicated that physics teachers igr ee{;é?‘agttar}? etgsﬁ:i‘galr’)sseafdthe palcka "
requires i ate physics teacners, r L g regular in-
q proper funding, adequate phy 4 learning technological innovations. This is e

service training of staff on latest teaching an : X
with the recommendations of Bates (1995) and Bates (2000) that effective teaching gy
learning with technology requires a higher skill level and this requires support, €ncouragement

and investment for teachers by school administrators. This ﬁndlng is also in agreement with the
recommendations of Carneval):a (2010) that for effectivg use of v:rtugl laboratow, there is neeq
for computers with special standard, need for specialized working staff, instructors ang
curriculum experts for design and production. This finding also agrees with Farida and £zry
(2005) that there is need for creation of awareness and changing of mindset by Organizing

workshops to promote the use of computer-based instruction.

Findings from this study also indicated that lack of awareness, poor funding, poor computer
skills, insufficient time allocated to physics practical and eplleptlc' power sup.ply are barriers to
effective use of VPLP in Nigerian schools. This is in agreement with the earlier finding of Irap
and Teig (2002) that inability of teachers to operate or at Iea;t understand the operations of
modern learning technologies to be used in schools, and finding of Bates (2000) that lack of
faculty interest in using technology for teaching by administrators are barriers to effective
utilization of learning technologies in schools. This finding also support the findings of Adomi
and Kpangban (2010) who found that adoption of learning technologies in Nigerian secondary
schools is affected by limited school budget, inadequate manpower and limited ICT skills

among teachers.

Conclusions
It has been asserted that the major cause of non-utilization of learning technologies is as a

result of lack of requirements and presence of barriers to effective utilization of such in schools,
The result obtained from this study indicated that problems of poor funding, inadequate
facilities, lack of awareness, incompetent manpower and poor maintenance culture are the
major causes of not non-utilization of learning technologies in Nigerian schools which must be
addressed.

Recommendations

Based on the major findings of this study, the following recommendations were made:

(i) Government should assist schools by providing funds, computer facilities and
competent manpower that can handle development, utilization and maintenance of

learning packages such as virtual physics laborato a ' : :
learning process are enormous. ry as their benefits in teaching and

(ii) Physics teachers should endeavor to develop com

icati . : petence in the use of technological
applications meant for learning. This will further increase their knowledge on %ew

innovations in ICT-Based instructiona] strategies:

(iii)  Government and appropriate school authorities should embrace and support the use of

virtual physics laboratory packaqe i e g
ihPhisEs e 'Y Package in schools as this wij| enhance students'performance

(iv)  ICT staff in schools should be traj
This will enable them de ol
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