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Abstract

This study examined the effect of ICT based teaching on attitude towards learning physics.
The experimental method and Solomon four equivalent group design was used. A male 9t grade
class was selected from two schools. The population consist of the 9t grade students studying
Physics in public schools. The 160 students, 40 for each group, were selected by applying procedure
of experimentation. The standardized attitude scale (Osgood et al., 1957) was adopted and used in
pre and post-tests. The tool was validated and made reliability by pilot testing. The experimental
procedure was carried out and post-test data was collected. After analysis, it was found that the
students who received ICT based teaching have significant attitude towards learning physics than
the students who received traditional teaching. It was recommended that teachers may utilize ICT
tools in classroom to continuously stimulate students’ behaviors towards the use of ICT as a tool for
education and learning.
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INTRODUCTION:

The elements of education have been changing steadily over the past few years,
implementing the current curricula in the face of changing circumstances will only result in the
same results as before. Higher academic standards are largely a result of the growth of information
and communications technologies (ICT). Therefore, it is essential to instruct students in effective
ICT use. In addition to the fact that ICT has advanced and technology is now used in educational
settings, it has become vital for societies to follow technological breakthroughs to self-adapt (Celik
& Giindogdu, 2016).

Introducing new technologies into the classroom is a challenge, Davis et al. (2013) have
shown crucial part the teachers play in integrating new technologies into the classroom. Teachers’
beliefs on using ICT in the classroom changes students’ attitude (Spiezia, 2011; Teo, 2009).
Additionally, the way teachers use ICT based teaching in the classroom predicted attitude of
students and they also reported significant change in attitudes (Celik & Yesilyurt, 2013; Petko,
2012). Hill (2017) indicate a strong correlation between ICT and attitude. ICT based teaching raises
educational standards by promoting learning through continuing discussion, self-directed learning,
critical thinking, concentrated training, and data collection and analysis.

Numerous international researches on attitude were conducted. Assylzhanova et al. (2022)
examined role of ICT in shaping students’ attitude. They found that computer-aided blended
teaching enabled positive attitude among students. In addition, Guillén-Gamez et al. (2020)
examined the attitudes of students toward ICT. The findings showed that kids had better positive
behavioural attitude scores. In addition, various regional researches like Ye et al. (2022) explored
role of ICT in blended learning and its effect on attitude of students. They found that ICT teaching
was a key determinant for attitude of students. Verma et al. (2020) studied role of ICT and mobile
technology in predicting attitude of Indian students. The results indicated significant positive
association between variables and ICT has significantly affected students’ attitude.

Many of the researches as cited above investigated various aspects of ICT in education.
They explored effects of ICT based teaching on attitude of students at international and regional
level. Many scholars examined attitude of students using survey designs. As a result, the researcher
decided to investigate the effect of ICT based teaching on students’ attitude towards learning
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physics. In Pakistan, this aspect was not investigated by any researcher using experimental design
in subject of Physics at secondary level.

LITERATURE REVIEW:

According to Khattak and Jan (2015), communications are denoted as information and
communication technology (ICT) use to get information in the form of satellite-based TV, radio,
mobile phones, computers, and other devices, as well as the countless services and tools that come
along with them, including online instruction and video conferencing. The school is the formal way
of collecting information and knowledge. ICT is a driving force that helps to get updated
information. When it comes to conveying information, teachers play vital role for educating
students for benefit of society. ICT is a recent innovation that has not yet been fully incorporated
into the educational systems of third-world and least-developed nations.

The way that teaching and education are conducted in the classroom has changed in some
ways by using technology, especially information and communication technology (ICT). Ede (2012)
said that the employment of information and communication technologies has come to define the
school environment of the twenty-first century. Information and communication technologies
include a variety of tasks, resources, and tools, including all the programs, information, and
resources that are typically available and accessible through computers. ICT according to Mark
(2017) is employed to gather, store, process, and communicate data in the form of voice, text, and
images. They include computer hardware, software, the internet, and other networks and
communication mediums.

ICT AND ATTITUDE

It is important to remember that implementation methods come before all innovations
when discussing attitudes among teachers. Introducing new technologies into the classroom is a
challenge, Davis et al. (2013) have shown how crucial part teachers play in integrating new
technologies into the classroom. Studies have shown that teachers’ beliefs on whether using ICT in
the classroom enhances student learning outcomes and motivation affect their usage of ICT in the
classroom (Spiezia, 2011; Teo, 2009; Venkatesh et al., 2003). Additionally, teachers usage of
computers in the classroom is predicted by their attitude toward how they use ICT in the classroom
(Celik & Yesilyurt, 2013; Petko, 2012). In terms of pedagogical and technical expertise, the
instructors’ self-reported skills have also been found to be a significant predictor of teaching-
related ICT use (Herring et al. 2016). It becomes crucial to note the role of ICT in shaping students’
attitude has academic importance. Moreover, instructional methods, which foster teaching
materials, availability of infrastructure may affect students’ attitude. This study was designed to
introduce instructional method using ICT use as a tool for teaching material in a conducive
environment.

The purpose of this true experimental Solomon four equivalent group research design is to
examine the effect of ICT based teaching on students’ attitude towards learning physics. The ICT
based teaching (independent variable) determined effectiveness on attitude (dependent variable)
of students. The scale determined their attitude towards physics learning. The personal
characteristics were defined in the research, gender, treatment, control group, and institutional
information of sample. The background of the participants was measured that is vital to know the
difference in attitude after treatment.

RESEARCH HYPOTHESES:
The following hypotheses were formulated:
There is no significant difference in:

Hot. pre-test scores of attitude towards physics between experimental and control groups
(both with pre-tests);
Ho2. post-test scores of attitude towards physics of experimental and control group (both

with pre-tests);
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Ho3. pre-test and post-test scores of attitude towards physics of experimental group (both
with pre-test);

Ho4. pre-test and post-test scores of attitude towards physics of control group (both with
pre-test);

Ho5. post-test scores of attitude towards physics of two experimental groups (one with pre-
test and other without pre-test);

Hob. post-test scores of attitude towards physics of both control groups (one with pre-test

and other without pre-test);
Ho7.  post-test scores of attitude towards physics of experimental and control groups (both
without pre-test).

RESEARCH METHODOLOGY
The following procedure was used during the research;

Research Design

The Solomon four equivalent group design was used in the current study. A male 9t grade
class was selected from two schools. Both schools were equated on the availability of infrastructure
required for implementation of ICT based teaching. Moreover, two groups, which were made
equivalent in size, formulated from each school i.e. experimental and control groups. The first
school students received pre and post tests while the other only received post-test. The
experimental group received treatment of ICT based teaching while control group received
traditional method for three months period. The volunteer teachers were targeted and those who
implemented ICT based teaching approach were given the first week orientation to device the tool
in class accordingly. Prior to the application, extensive planning for both groups were prepared and
processing the same content for both groups which was taken into consideration.

Table 1
Solomon four group design
Test Pre-test Treatment Post-test
a) R 01 X 02
b) R 03 04
c) R X 05
d) R 06

Population and Sampling

The population consist of the 9™ grade students studying Physics in public schools. The 160
students, 40 for each group, were selected by applying procedure of experimentation. The pre-test
conducted to 80 students from one school to made groups using random sampling technique. The
other school students were selected without pre-test to examine their attitude towards learning
physics.

Research Instrument

The Attitude scale (Osgood et al., 1957) adopted which consist of five factors of attitude
i.e. enthusiasm towards physics, physics learning, physics as a process, physics teachers, and
physics as a future vocation. Each sub-category constituted eight items which were evaluated using
5 point Liker-scale.

Validity and Reliability

The standardized attitude scale was validated by experts to measure its consistency.
Furthermore, pilot testing technique was administered to 30 non-sample students. The data was
then entered and analysed in SPSS using Cronbach Alpha (a = .814).
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Experimental Procedure

After pre-test, the four groups with pre and no pre-test were taught 9t grade physics book
using same content for each group for three months duration. Before implementation, proper
guidance of teachers and lesson planning for each class were carried out under the guidance of
supervisor. The selection of teachers for each group was taken care by minimizing experimenter
effect by hiring volunteer teachers and capacity of teachers by matching teachers’ qualification
and experience. The researcher carefully looked into the utilization of resources and lesson
planning by concerned teachers in whole experimentation. After treatment, each group was given
post-test.

Data Collection and Analysis
The data was collected by pre and post-test of attitude scale. Afterwards, the data
analysed in SPSS by comparing their means of each group.

RESULTS
The tables were formulated according to research hypotheses of study;
Table 2
Comparison of attitude scores between experimental and control group before treatment
(both with pre-tests)

Groups N M SD SEM t-value Sig. Cohen’d
Exp 40 143.42 12.699 2.0079
Control 40 140.07 11.177 1.7673 1.252 214 280

Not Significant at p > .05

The table 2 displayed the comparison between experimental and control group before
treatment of students (with pre-test groups) regarding attitude scores in which there is non-
significant difference can be seen for experimental (N=40, M=143.42, SD=12.69, SEM=2.00) and
control group (N=40, M=140.07, SD=11.17, SEM=1.76), t(78) = .214, p > .05, d = .064. Thus, the
researcher failed to reject the null hypothesis (Ho1).

Table 3
Comparison of attitude scores between experimental and control group after treatment (with
pre-test groups)

Groups N M SD SEM t-value Sig. Cohen’d
Exp 40 164.3250 13.17026 2.08240
Control 40 141.9000 16.28717 2.57523 6.771 000 1.514

Significant at p < .05
The table 3 exhibited the comparison between experimental and control group after treatment of
students (with pre-test groups) regarding attitude scores in which there is significant difference can
be seen for experimental (N=40, M=164.32, SD=13.17, SEM=2.08) and control group (N=40,
M=141.90, SD=16.28, SEM=2.57), t(78) = 6.771, p < .05, d = 1.514. Thus, the researcher failed to
accept the null hypothesis (Ho2).
Table 4
Comparison of attitude scores of experimental groups before and after treatment (both with
pre-test) (N = 40)

. Paired Differences .
Groups M SD SEM Correlation yy ) SEM t-value Sig.

Before 143.42 12.69 2.00

After 16432 1317 2.08 559 209 1215 1.92  -10.87 .000

Significant at p < .05

The table 4 exhibited comparison of attitude scores of experimental groups before and
after treatment (with pre-test groups) (N = 40), before treatment (M = 143.42, SD = 12.69 and SEM
= 2.00) have lower mean score than after treatment (M = 164.32, SD = 13.17 and SEM = 2.08).
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Furthermore, there is significant correlation found between groups (a = .559). The paired
differences shown (M = -20.9, SD = 12.15, SEM = 1.92), t(39) = -10.87, p < .05. The researcher failed
to accept the null hypothesis (Hq3).

Table 5
Comparison of attitude scores of control group before and after treatment (with pre-test) (N
= 40)
. Paired Differences .
Groups M SD SEM Correlation M ) SEM t-value Sig.
Before  140.07 11.17. - 1.76 404 1.82 15.59 2.46  -.740  .464

After 141.90 16.28 2.57

Not Significant at p > .05

The table 5 showed comparison of attitude scores of control group before and after
treatment (with pre-test groups) (N = 40), before treatment (M = 140.07, SD = 11.17 and SEM =
1.76) have slightly lower mean score than after treatment (M = 141.90, SD = 16.28 and SEM = 2.57).
Furthermore, there is significant correlation found between groups (a = .404). The paired
differences shown (M = -1.82, SD = 15.59, SEM = 2.46), t(39) = -.740, p > .05. The researcher failed
to reject the null hypothesis (H¢4).

Table 6
Comparison of attitude scores between two experimental groups after treatment (one with
pre-test and other without pre-test groups)

Groups N M SD SEM t-value Sig. Cohen’d
Exp (with pre) 40 164.32 13.17 2.082
Exp (without pre) 40 162.92 13.20 2.087 473 636 106

Not Significant at p > .05

The table 6 represented the comparison between two experimental groups after treatment
of students (with and without pre-test groups) regarding attitude scores in which there is non-
significant difference can be seen for experimental (with pre-test) (N=40, M=164.32, SD=13.17,
SEM=2.08) and experimental group (without pre-test) (N=40, M=162.92, SD=13.20, SEM=2.08), t(78)
=.475, p > .05, d = .106. Thus, the researcher failed to reject the null hypothesis (Hy5).

Table 7
Comparison of attitude scores between two control groups after treatment (one with pre-test
and other without pre-test group)

Groups N M SD SEM t-value Sig. Cohen’d
Control (with pre) 40 141.90 16.28 2.575
Control (without pre) 40 149.97 20.01 3.165 1.979 061 342

Not Significant at p > .05

The table 7 illustrated the comparison between two control groups after treatment of
students (with and without pre-test groups) regarding attitude scores in which there is non-
significant difference can be seen for control (with pre-test) (N=40, M=141.90, SD=16.28, SEM=2.57)
and control group (without pre-test) (N=40, M=149.97, SD=20.01, SEM=3.16), t(78) = -1.979, p >
.05, d = .037. Thus, the researcher failed to reject the null hypothesis (Hob6).

Table 8
Comparison of attitude scores between experimental and control group after treatment (both
without pre-test groups)

Groups N M SD SEM t-value Sig. Cohen’d
Exp 40 162.92 13.203 2.0876
Control 40 149.97 20.019 3.1654 3.415 001 764

Significant at p < .05

The table 8 demonstrated the comparison between experimental and control group after
treatment of students (without pre-test groups) regarding attitude scores in which there is
significant difference can be seen for experimental (N=40, M=162.92, SD=13.20, SEM=2.08) and

1375



iii.

[1]

[2]

[3]

[4]

[5]
(6]

RUSSIAN LAW JOURNAL Volume XI (2023) Issue 5

control group (N=40, M=149.97, SD=20.01, SEM=3.16), t(78) = 3.415, p < .05, d = .705. Thus the
researcher failed to accept the null hypothesis (Hq7).

DISCUSSION AND CONCLUSION

The results show that, in comparison to conventional teaching techniques, ICT-based
instruction significantly affects students' attitudes towards physics subject. Students have
opportunities for active participation, abstract idea visualization, and interactive learning when ICT
tools and resources are used in the classroom. These elements provide better learning results, a
more upbeat attitude about physics, and higher motivation. Arslan Raheem et al. (2021) reported
about students’ attitude that was significantly affected by ICT-based teaching. Moreover, Lydiah et
al. (2015) explored students’ attitude towards ICT teaching. They have also found same results as
this study found.

There are a number of benefits that ICT-based teaching methods have over conventional
teaching strategies. For instance, students can study physics concepts in a dynamic and visually
stimulating form through internet resources, virtual simulations, and multimedia presentations.
Students’ curiosity is aroused, their comprehension of challenging topics is deepened, and they are
encouraged to have a positive attitude toward the subject matter by this interactive learning
environment. Moreover, individualized learning experiences are made possible by the adaptability
and accessibility of ICT technologies. In order to accommodate a variety of learning preferences
and methods, students can participate in self-paced learning, work with peers, and use internet
resources. Students who get this individual approach foster sense of ownership and have a
favorable attitude towards learning physics.

RECOMMENDATIONS

The following recommendations were made based on the conclusion of research;
Teachers may utilize ICT tools in classroom to continuously stimulate students’ behaviors towards
the use of ICT as a tool for education and learning.
Promoting interactive environment by the use of ICT tools is the need of time. Teachers may
incorporate strategies which influence the use of ICT gadgets such as mobile phones and
multimedia.
The refresher courses may be introduced for science teachers who have responsibilities to foster
ICT tools in classroom.
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