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Abstract

The use of virtual experiments (or virtual lab) is one of e-learning forms that has
the potential to enhance students’ learning. However, there are different views
about the effectiveness of their use in physics education. The aim of this study
was to explore the effect of using of virtual experiments on students’
achievement and their performance in the real lab in an introductory physics lab
course at Birzeit University. It also aimed to explore students’ views about such

a use.

In order to answer the study questions, the mixed methodology has been
followed. The semi-experimental design was used for exploring the effect of
using virtual experiments on students’ level of achievement. In this regard two
groups of students have been compared: a control group of 45 students who
studied the course using the traditional method (theoretical presentation
followed by practical lab work) and an experimental group of the same number
of participants in which the theoretical presentation has been replaced by virtual
experiments. Three virtual experiments were designed according to the
foundations of multimedia learning and “ADDIE” learning model. Final exam
was applied to both of students’ groups after finished. Observation was used to
explore students’ performance in the lab and semi-structured interviews have
been conducted to explore students’ views about using those virtual experiments

for their learning.

The results show that there is no significant difference in students’ level of
achievement due to the use of virtual experiments. In terms of practical work in
the lab, both of students’ groups took the same time in carrying out their
experiments and collecting data. At the same time, the experimental group faced
more percentage of errors while doing the lab work. Students expressed positive

views about the use of virtual experiments in their learning. They felt that those



experiments helped them to understand better the physics concepts, to prepare
better for the practical lab and to write their lab reports. Students also liked the
learning videos provided and their flexibility to be repeated in anytime and as
many times as they want while learning. The students encourage the using of

virtual lab for all the other experiments in course as well as in other courses.

As a result, the researcher recommends that virtual experiments/ lab can replace
the theoretical presentation of the tutor before practical lab since they provide
similar students’ performance but more flexibility. In addition, further
investigations of using virtual experiments for the whole physics introductory

course as well as in other fields of science are recommended.
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1) A simple pendulum has a length of meters and a mass of 0.250 Kg (take g = 9.8 m/s?), then
the period of the pendulum is:
a) 2.6 sec.
b) 2.7 sec.
c) 2.653sec.
d) 2.65 sec.
e) 2.75sec.

The following two questions are related to the exponential law of decay N = No e™, where N is the
number of nuclei (%) at time t. If N vs t is plotted on a semi-log graph paper, the following graph is
obtained. Answer the following two questions

NN,
/

N
AN

0.1

o 2 4 & 8 10
Time (Hours)

2) The decay constant A is equal to
a) 0.32hr?
b) 0.09 hr'!
c) 0.10hr?
d) 2.30hr?
e) 0.23hrt
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3) The half-life time of the decay is:
a) 0.38 hours.
b) 0.693 hours.
c) 1.0 hour.
d) 3 hours.
e) 0.16 hours.

The following graph represents the

oscilloscope display of the voltage on the
capacitor of an RC circuit. If R = Q, and

the voltage multiplier of the oscilloscope is
set to volts/div, while the time base is set
to 50 us/div, then answer the following

two questions

4) When discharging the capacitor, then the time it will take the voltage across the capacitor to
drop 2.0 volts from the maximum, is approximately
a) 10.0 ps.
b) 20.0 ps.
c) 40.0 ps.
d) 100 ns.
e) None of these

5) The value of the capacitor used in the circuit is closer to which of the following:
a) 0.5 uF
b) 1.0 uF
c) 5.0 uF
d) 2.0 uF
e) None of these
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Group Statistics
Std. Error
VARDDOD? M Mean Std. Deviation Mean
VARDDODDT 1 45 3.0667 1.33825 19549
2 45 34222 1.07638 6046




