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Abstract

This study was conducted to explore students' reaction to their comprehension and skill
acquisition in

computer nework topology
with the use of cisco-packet-tracer

simulator in Nigeria. A case study

lorin. CPTS usually are based on interactive tool which gives the learner the ability to vie..

process or an activity. CPTS has been found useful for teachingfor some reasons including a

accessfor distance education, lowcost, reliability, security, flexibility, and convenience to the stud

This study adopted a quantitative research design as its methodology while the sample size includa

purposively sampled: 1 senior secondary school, l intact senior class Il and26computer studystudent

All samples were selected because the researcherintends to examine the participants without influeneise

their characters. Two validated research instrunents with a reliability value of 0.81 were emplo ved

one research questions was answered. The findings of the study were that CISCOpacket-tracer could he

adopted in teaching computer studies, especially in anetwork topology. CPTS makes teaching of nehwork

topology easier, fun and more meaningful by providing a realistic simulation and visualization

environment. This study recommended among others, that more learning simulated packages similar to

the CISC0-packet-tracersimulator
should be adopted in the teaching and learningofcomputer studies:

as it would help to foster students' reaction towards the network topology concept, thereby having

improved performance in it in senior secondary school computer studies examinations.

Keywords: Reaction on Comprehension and Skill Acquisition; Computer Network Topology, CISCO

packet-tracer simulator and Gender Difference

Introduction

CISCO-packet-tracer simulator is an initial platform for students that are just starting in the ICTnetworking,

the graphical platform for learning network topologies, the configuration of the internet protocol. It provides

a realistic simulation and visualization learning environment that supplements classroom equipment,

including the ability to see internal processes in real-time that are normally hidden on real devices. Innovative

features of the Cisco-packet-tracer Simulator will help students and teachers collaborate, solve problems, and

learn concepts in an engaging and dynamic social environment. It enables dragging, placing, connecting, and

clustering virtual network devices such as hubs, switches, routers. (Exposito,Trujillo & Gamess, 2010).

CISCO-packet-tracer simulator is user friendly and easy to use tool that can help students to do a lot

of practice and gain experience and confidence which is very useful in designing real networks (Javid, 2014).

It also provides students with more advanced study conditions with the "self-study" setting, which bulds the

needed skills for independent ifelong learning and more practice chances for the student to adop

(Alnoukari, 2014). In this context, CPTS encourages students to engage in active learning and enable them to

participate in inquiry-based learning, also allow them to have higher-order thinking tasks as problem-slvng

analysis, synthesis, and evaluation. It serves as a challenge for the student to learn through transfer and

encourages deeperunderstanding (Alnoukari, 2014).

Journal oftheDepartment of Educational Foundations,University of PortHarcourt - Nigeria.
Page 10
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CPTS allows students to demonstrate diversity in the wavs they learn best. Students haveopportunities to learn in a variety of ways individually, cooperatively, independently, with teacher direction,through hands-on cxperience, and examples followed by practice. In CPTS,students are required to learnconcepts, proccdures, and proccsses. They develop competence in these various areas with the aid orinstructional and learning strategies that are suited to the particular type of learning. The approaches andstratcgics uscd in the classroom to help students neet the expectations of this curriculum should varyaccording to both the typeof learning and the individual needs of the students (Ontario, 2013).
Objective of the Study

Bascd on the objective of this studywhich is to examine the reaction of students, including consideration forgender difference, to the use of CISCO-packct-tracer simulator in learning network topology concept incomputer Studics, thefollowing rescarch question was raised:

Rescarch Questions

i. What are the reactions of students to the use of the
cisco-packet-tracer simulator in learning networktopology concept in computer studics?

ii. Does gender difference cxist in students' reactions to the use of the CISCO-packet-tracer simulator inlearning nctwork topology?

Adapted Model

This study adapted Kirkpatrick's successive four-level model of evaluation is a meaningful way of measuringthe reaction, learning, Transfer, and results that occur in the user of a program to determine the program'seffectiveness. The model is graphically illustrated in Figure 1:

Results

3

Transfer

Leaming

1

Reaction

Figure 1: Kirkpatrick's Successive Four-Level Model of Training Evaluation (Adedokun-Shittu,2013)
Thefirst level termed 'reaction', measures the relevance of the objectives of the CISCO-packet-tracer and its
perceived value, favorable, cngagement, and satisfaction from the viewpoints of users. they find it easy todesign network topology using CPTS and that the CPTS is user friendly, fun, interactive also influences their
engagement in the class, promotes active learning, relate different connections in our school cafe to network
topology after using CISCO-packet-tracer simulation.

The second stage, learning', evaluate the degree to which participants acquired the intendedknowledge, skills, attitude, confidence,and commitment based on their participation in the training.it is theextent to which participants change attitudes, and improve their knowledge or increase their skills as a resultof the program.it also assesses whether the learning that occurred is intended or non-intended. It wasconcluded that most of the respondents were able to initialise, connecting, redirecting, configuring, and
simulating the computers with networking devices. These attributes make the CISCO-packet-tracer simulator
attractive for any learning and teaching that requires hands-on practice such as network topology. Practicefor skill attainment involves interaction with equipment and theworkenvironment.

Journal of the Department ofEducationalFoundations, University ofPort Harcourt- Nigeria. Page 11
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In the transfer stage, the bechaviours of the users are assessed in terms of whether the newly

acquired

skills are transferred to the working environment.The degree to which skills are
acquired

during
training

increases their performance in WAEC questions. it also includes processes and systems that
reinforce,

monitor, cncourage, and reward the performance
of critical behaviours. .Finally, theresult' level

measures the

success ofthe program by determining
the increase in users' understanding of the concept and

whether the

desired outcomes are being achieved (Nafisat, 2013).

The result obtained from the data gathered and analysed indicated that students reacted

positively to

the use of the Cisco-packet-tracer
simulator in learning network topology concept in computer

studies.

Therefore, the findings concluded that the majority of the respondents claimed that
learning

network

topology using Cisco-Packet-Tracer Simulator makes networking easy and fun they can now eoc.ork

different connections in their house to network topology after using Cisco-packet- -tracer
simulator, they feel

responsible for their learning when they use Cisco-packet-tracer
compare to the conventional

approach,

working and learning with Cisco packet tracer is not time-consuming.

Methods

This study adopted a quantitative research design of survey method. The researcher-designed questionet

was used for the survey method. This method was found appropriate because the researcher intend. .

examine the participants without influencing their characters. In this study, tworesearch instruments tue

developed and validated: adopted software (CISCO-packet-tracer Simulator); A researcher-desien wd

questionnaire was used to exanine students' reactions. The instruments had a relability value of 0.81 rL

entire rescarch was conducted within a space of three weeks. Research ethics and principles were strictly

adhered to by informing the participants about the voluntary participation, anonymity and confidentiality of

data. Data obtained was analysed using descriptive statistical tools of frequency counts, percentage, range and

statistical mean.

Results

This portion describes the findings of this study in tables and subsequently interpreted.

Table 1: Students'Reaction to the Use of CISCO-packet-tracer Simulator in Learning Network

Topology
Mean Rank

S/N
Learning network topology using CISCO-packet-tracer Simulator makes 3.42

Items
2nd

1

networking easy and fun

2.
I feel responsible in my learning when I used a CISCO-packet-tracer simulator 3.23 4th

compare to the conventional approach

3.633 Using a CISCO-packet-tracer simulator allows me to create and arrange devices 1st

in a real-time mode,thereby concretizing my understanding of network topology

4
a CISCO-packet-tracer simulator aids my understanding of networking

2.96 gth

5 a CISCO-packet-tracer simulator is user-friendly 2.75 10th

Working and learning with CISCO-packet-tracer is not time-consuming 3.19 5th

7 CISCO-packet-tracer simulator influences my engagement in the class and 3.16
6th

promotes active learning

8
can now easily relate different connections in my house to network topology 3.29 3rd

after usinga CISCO-packet-tracer simulator

Without the influence of my teacher, I can easily use a CISCO-packet-tracer 3.03 7th

simulator

10. I look forward to its adoption in teaching other networking programmes in 2.91 9th

Computer studies

Grand Mean 3.16

Table 1 revealed the reaction of the students to the use of a CISCO-packet-tracer simulator in the learning

network topology. Based on the benchmark, all the items have mean values greater than the benchmark.

Generally, among many other attributes, the majority of the respondentsclaimed that a CISCO-packet-tracer
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simulator allows them to create and arrange devices in a real-time mode, thercby concretizing their
understanding of nctwork topology: allows them to create and arrange devices in a real-time mode, thereby
concrctizing their understanding of network topology: learning network topology using a CISCO-packettraccr simulator allows them to create and arrange devices in a real-time mode, thereby concretizing their
understanding of network topology; makes networking easy and fun; they can now easily relate differentconnections in their house. Working and learning with Cisco-Packet-Tracer is not time-consumingCumulativcly, the grand mean of 3.16>2.50 indicates that students reacted positively to the use of CISCO
packet-tracer simulator in learning network topologyconcept in computer studies.

Table 2: Independent Sample t-test Analvsis of Gender Difference in the Students' Reaction toLearning Network Topology Using CISCO-Packet-Tracer SimulatorGender N X SD Df
Sig. (2-tailed) RemarkMale 11 3.54 19

24 1.97 .060
AcceptedFemale 15 3.32 28

From Table 2, it can be deduced that there was no sipgnificant difference between male and female students'
reactions to the use of a CISCO-packet-tracersimulator in the learning network topology. This is reflected inthe findings of the hypothesis tested df (24), t= 1.97, p>0.05. Thus, the hypothesis which states that "there isno significant difference between male and female students' reaction to the use of CISCO-packet-tracersimulator in learning network topology" is accepted.

Discussion

The result obtained from the data gathered and analysed indicated that students reacted positively to the useof the CISCO-packet-tracer simulator in learning network topology concept in computer studies. Therefore,the findings concluded that the majority of the respondents claimed that learning network topology usingCISCO-packet-tracer simulator makes networking easy and fun they can now easily relate differentconnections in their house to network topology after using CISCO-packet-tracer simulator, they feelresponsible for their learning when they use CISCO-packet-tracer simulator compare to the conventional
approach, working and learning with Cisco packet tracer is not time-consuming. This finding supports thefindings of Javid (2014)who posited that the CISCO-packet-tracer simulator is user friendly and easy to usetool that can help students to do a lot of practice and gain experience and confidence which is very useful indesigningreal networks. It also provides students with more advanced study conditions with the self-study"
setting, which builds the needed skills for independent lifelong learning and more practice chances for the
student to adopt (Alnoukari,2014).

The result of the t-test established in hypothesis two revealed that there is no significant differencebetween male and female students' rcactions to the use of the CISCO-packet-tracer simulator in the learningnetwork topology.Both male and female students feel responsible for their learning when using the CISCO
packet-tracer simulatorcompare to the conventional approach. This finding supports the findings of Onah,et al., (2020) which indicated that one important way of bringing about positive change in students' reactionstowards school subjects is by employing a student-centeredapproach through the integration of computerassisted instructions like simulations into teaching and learning process. therefore, the result of the studyrevealed that students' gender was not a barrier to their academic performance when learning with the
CISCO-packet-tracer simulator. This implies that CPTS improved the skill acquisition of both the male andfemale studentsin network topology,thus reducing the discrimination of gender in computer studies.

Recommendations

The findings and conclusion of this study prompted the followingrecommendations, thus:
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Educators should use the CISCO-packet-tracer
simulator to allow students to practice

asynchronously.

Where access to real networking cquipment is limited but acccss to computers is possible, the
CISCO.

packet-tracer simulator can be used to allow students to practice and experiment with the
networking

environment in their own time and place.

i. More learning simulated packages similar tothe CISCO-packet-tracer
simulator should be adoptedin the

teaching and learning of conputer studies. This would help to foster students' reaction towards
the

network topology concept, thereby having improved performance in it in senior secondary
school

computer studies cxaminations;
and

ii. Srudents should utilize the opportunity offered by the gender-friendly CISCO-packet-tracer
simulator to

cngage in independent study and for remedial activities to foster their positive attitude towards
network

topology and encourage them to choose an IT-related career later in life.
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