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Abstract 
The study investigated the effects of simulation and experiential techniques on 

students’ academic achievement in Physics in Kogi State. The study was guided 

by two research questions and two hypotheses. The study adopted Quasi-

experimental design, specifically, non-equivalent pretest posttest non-equivalent 

control group design. A sample of 294 senior secondary two students out of the 

total population of 7920, were selected randomly using multistage sampling, 

technique. Physics Achievement Test-(PAT) was used for data collection. The data 

collected were analyzed using mean, standard deviation and analysis of 

covariance (ANCOVA). The findings revealed that simulation and experiential 

teaching techniques had significant effect on students’ academic achievement in 

physics. It was therefore recommended that physics teachers should be retrained 

to adopt the use of simulation and experiential teaching techniques to enhance 

students’ achievement in physics among others.  
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Introduction 
Science is a body of knowledge a way of 

investigation or technique, and a way of 

thinking in the pursuit of an 

understanding nature (Abuh 2021). 

Science is defined as a multi-disciplinary 

human activity which involves a planed 

systematic investigation and 

understanding of the world, nature and 

the universe (Olorudare, 2014). Science 

is the pursuit and application of 
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knowledge and understanding of the natural in social world following a systematic 

methodology based on evidence (Yara, 2018). In order to acquire the knowledge of 

physics as one the branches of science there is a need to use hands-on-activity methods 

such as experiential and simulative techniques that can enhance students’ proper 

understanding for effective and functional living in the modern society. 

Madu (2017) points out that physics is a discipline that enhances effectives and 

functional living in the modern and dynamic society. According to Ezuibiro (2016) 

the teaching of physics must be centered on innovative methods that can aim at seeking 

the truth which includes problem detecting, problem solving and learning by 

experimenting and discovery. The importance of physics in the Nigerian educational 

system cannot be over-emphasized as noted by Okeke (2015) that in spite of the 

immense benefits to be derived from the knowledges of physics, there seems to be a 

poor handling of the subject in the secondary schools leading to students poor 

academic achievement. The poor academic achievement of students could be as a 

result of the teaching strategy adopted by physics teachers. This had made a number 

of physics educators in the country like Orji (2014), Achor (2015), Ezuibiru (2016), 

Musa (2017) Modu (2017), and Abuh (2021) to study the problem empirically with 

the hope of finding causes and possible solutions.  

Achievement can be defined as the act of accomplishing a task well (Ryder, 

2016).Students’ achievement is a major determinant of the success or failure in an 

academic programme. The academic achievement of secondary school students has 

continued to be a source of worry to those in the main stream of science education in 

Nigeria and the society in general. Science educators, examination bodies and 

parents/guardians all over Nigeria today complain of student’s poor achievement in 

Physics and other science subjects at senior secondary certificate examination (SSCE). 

The chief examiners report (2010-2018) in SSCE result shows students consistent low 

academic achievement in physics. This trend of poor achievement in physics and 

science subjects generally has aborted the ambition of many students since credit (A1-

C6) in physics is a requirement for studying science disciplines such as medicine, 

pharmacy, space science, engineering, ICT and physics education. Some of the causes 

identified by researchers are poor background of students, poor strategies of teaching 

which do affect student’s achievement in physics (Nwafor, 2015). While the method 

of presentation supposes to be activity based, most Nigerian secondary school teachers 

rely on the lecture method. Traditional instructional techniques). The teaching method 

is theoretical and teacher directed, instead of being constructive or activity based. In 

the lecturer method, the teacher according to Oguniyi (2016) simply becomes the 

expositor and drill master while the leaner remains the listener and storehouse of facts 

that can be retrieved when a student hears his name called by the teacher. A study of 

teaching behavior and students’ achievement in physics by Achor (2015) shows that 

the student activities are better than teachers activities in promoting active learning in 

the physics classroom.  

In this regard, for physics instruction to be effective, teacher should employ innovative 

and creative teaching techniques. The researcher therefore sought for the use of 
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simulation and experiential teaching techniques that will enable students to achieve 

good result in science subjects generally and physics in particular.  

Simulation is the act of representation of the behavior or characteristics of a system 

through the use of another outlet especially a computer programmes designed for the 

purpose (Krulik, 2016), Krulike further butriess that Simulation is the analysis of 

problem which clearly illustrates real life or hypothetical situations. Simulation permit 

the learner to manipulate variable or parameters and then to observe the consequences 

of their choices. It is a physical or social interactions or a representation of a 

manageable real event in which the learner is an active participant, engaged in learning 

behavior by applying previously acquired skills or knowledge. In discussing the 

strength of the simulation, methods in developing social skills among the learners, the 

National Teachers Institute (2010) further optioned that since each learner is an active 

participate, the shy ones does not fed “Observed” and tends to communicate 

effectively with pears. The aggressive learner is also forced to modify his interaction 

habits since new peer relationship develop during the game most, simulations depend 

on peer interaction, and students are required to share their ideas with others. In the 

process social skills are developed as students are required to obey the rule of the game 

and work as a team in order to achieve the group goal.  

In experiential teaching method, students allowed to participate in some activities, and 

use their analytical skills to derive some useful insight from the experience then 

incorporate their new understanding into their lives (Madu, 2017). In line with their 

Okoronka (2018) conceptualized experiential teaching as “learning by doing 

approach”.  

Experiential teaching approach enables students to engage in concrete activities which 

enable them to fine out facts and meaning about physics concepts by themselves with 

the guidance of a teacher. The experiential teaching approach makes learners to be 

active in the classroom, self-explorative, gain insight into situation, acquire problem 

solving skills and have self-understanding of environment. This approach aid 

cooperative learning as well as effective physics teaching.  

Student work in small group with concrete objects to discover facts for 

themselves.This enable learners to transfer knowledge to situation outside the learning 

environment (Ganiew, 2017). For experiential teaching to be effective students should 

be personally engaged, reflective thought and opportunities for students to write or 

discuss their experiences should be ongoing throughout the process. The whole person 

is involved, meaning not just their intellect but also their senses, feelings and 

personalities that can boast their achievement. The poor academic achievement in 

physics in Kogi East Education zone of Kogi State is unsatisfactory, hence the need to 

find a way of solving this problem through research. The study is therefore to 

determine the effects of simulation and experiential teaching techniques, on students’ 

academic achievement in physics in Kogi East Education Zone of Kogi State. 

 

Statement of the Problem.  

The rate of failure recorded by students particularly in Kogi East Education Zone of 

Kogi State have been a major concern to researchers. The how achievement in physics 
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in external examination such as senior secondary certificate examination (SSCE) 

Conducted by West African Examination Council had been traced to the use of 

inappropriate teaching strategies like lecture method that does not put into 

consideration the students activity and experience in teaching and learning process. It 

has been observed that the life of in effective techniques by teacher affect physical 

teaching and learning most. This has led to the failure of producing the desired results 

in terms of academic achievement on the part of the students. Poor method of teaching 

invariably  translate to students poor achievement in physics. Hence a need to make 

sure that physics at all levels is taught using innovative techniques such as simulation 

and experiential teaching techniques. Therefore this study investigated the effects of 

simulation and experiential teaching techniques on students’ academic achievement in 

physics in Kogi East Education Zone of Kogi State.  

 

The specific purpose of this study is to  

1. Determine the effect of simulation teaching techniques on students’ academic 

achievement in physics  

2. Determine the effect of experiential teaching techniques students’ academic 

achievement in physics  

 

In line with the objectives of the study, the following research questions guided 

the study;  

1. What is the difference in the mean achievement scores of students taught 

physics using simulation teaching techniques and those taught using traditional 

techniques?  

2. What is the difference in the mean achievement scores of students taught 

physics using experiential teaching techniques and those taught using 

traditional techniques?  

 

 

Based on the objectives, the following null hypothesis guided the study:  

1. There is no significant difference in the mean academic achievement scores of 

students taught physics using simulation teaching techniques and those taught 

using traditional techniques. 

2. There is no significant difference in the mean academic achievement scores of 

students taught physics using experiential teaching technique and those taught 

using traditional technique.  

 

Methodology  

The design used for the study is quasi-experiential design of non-equivalent group. 

Specifically the researcher used a non-randomized pre-test post- test control group 

design. This research work was carried out in Kogi East Education Zones. The zone is 

made of nine Local Government Areas, which are Idah, Ofu, Dekina, Igamela Udulu, 

Ibaji, Bassa, Ankpa, Olamaboro and Omala. The population for the study was 7920 

senior secondary two students offering physics in Kogi East Education Zone, of Kogi 
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State. The sample for this study was 294 SS2 students drawn from infact classes in six 

public schools. A multi-stage sampling technique was used because at different stages, 

different sampling techniques was employed. Kogi East Education Zone was 

randomly selected out of the three education zones in Kogi State using simple random 

technique of balloting without replacement. Furthermore, random sampling of 

balloting without replacement was also used in selecting three Local Government Area 

from the Nine Local Government Areas in the Zone.  

Purposive sampling technique was used to select six public secondary schools from 

the secondary schools in the zone for this research.  

Physics Achievement Test (PAT) was used for data collection. Mean and standard 

deviation were used to answer the research questions. Analysis of Covariance 

(ANCOVA) was used to test the hypothesis at 0.05 alpha levels of confidence. The 

choice of ANCOVA was used because the study adopted quasi experimental design, 

which involves the comparism of the mean of two independent variables affecting the 

dependent variable for subjects drawn from intact classes that are not randomized.  

 

Results  

Research Question1  

What is the difference in the mean achievement scores of students taught physics using 

simulation teaching techniques and those taught using traditional techniques?  

 

Table 1: Mean Achievement and Standard Deviation of Achievement Scores of 

Students Taught Physics Using Simulation and Traditional Techniques  

Groups N   Pre-test   Post-test   Mean  

    X         SD    X       SD  Gain  

Simulation 154  22.75   1.39     37.21  1.87  14. 96  

Conventional  140  22.60    1.34        28.42      2.26           5.82 

Mean difference    0.15    8.79   9.14 

Total 294 

 

Table 1 shows that in pre-test, the simulation group had a mean achievement score of 

22.75 with a standard deviation of 1.39, while the tradition group had a mean 

achievement score of 22.60 with a standard deviation of 1.34. The table also shows 

that in the post-test, simulation had a mean score of 37.21 with a standard deviation of 

1.87 white the conventional group had a mean of 28.42 with a standard deviation 2.26. 

from the simulation and conventional group scores, the mean gain for the simulation 

was found to be 14.96 while the main gain for the traditional was 5.82. The mean 

difference between the achievement scores gain of stimulation and traditional group 

was 9.14. This shows that the stimulation group gained more in achievement scores 

then their counter par in the traditional group.  
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Research Question 2 

What is the difference in the mean achievement scores of students taught physics using 

experiential teaching techniques and those taught using traditional techniques?  

Table 2: Mean Achievement and Standard Deviation of Achievement Scores of 

Students Taught Physics using Experiential and Traditional Instructional Techniques. 

Groups  N   Pre-test   Post-test   Mean      

     X         SD    X       SD  Gain  

Experiential  154  22.71  1.37         35.88      1.73  13.17   

Conventional 140  22.70   1.35        28.42     2.24  5.72 

Mean difference     0.01        7.46     7.45 

Total                     294 

 

Table 2 shows that in pretest, the experiential group had a mean score of 22.71 with a 

standard deviation of 1.37 while the traditional group had a mean achievement score 

of 22.70 with a standard deviation of 1.35. The table also shows that in the score of 

35.88 with a standard deviation of 1.73 while the traditional group had a mean score 

of 28-42 with a standard deviation of 2.24. From the pretest and post-test scores the 

mean gain for the experiential group was found to be 13.17 while that of traditional 

group was 5.72. The achievement gain scores of the experiential and traditional group 

was 7.45 this shows that the experiential group gained more in achievement scores 

than their counter part in the traditional group.  

 

Hypothesis 1 

There is no significant difference in the mean achievement scores of students taught 

physics using simulation teaehing techniques and these taught using traditional 

techniques. 

Table 3: Analysis of covariance (ANCOVA) of Mean Achievement Scores of Students 

Taught Physics Using Simulation Teaching Techniques and Those Taught Using 

Traditional Instructional Techniques.  

Source  Types III Sum  DF mean  F   Sig   Partial Eta  

  of squares   Square    Squared 

Corrected  34555.088 2 17,277.544 337.090.000 .687 

Model  

Intercept  95767.692 1 95767.692 1878.456.000 .879 

Group   34521.662 1 34521.662 673.528.000 .687 

Error   15735.286  291 51.255 

Total   685080.000  294 Corrected  

Total   50290.374 
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Table 3 shows that ANCOVA analysis of the data collected on mean achievement 

scores of student taught physics using simulation teaching techniques and those taught 

using traditional techniques. From the analysis, F-ratio of 673.528 (1,291) significant 

at 0.000 level is less than the salvable of 0.05. Hence, the null hypothesis difference 

in the mean achievement scores of students taught physics using simulation techniques 

and those taught using traditional instructional technique was rejected, and the 

alternative upheld, that the is significant difference in the mean achievement scores of 

students taught physics using simulation techniques and those taught traditional 

instructional techniques.  

 

Hypothesis 2 

These is no significant difference in the mean achievement scores of students taught 

physics using experiential teaching techniques and those taught using traditional 

instructional technique.  

Table 4: Analysis of covariance (ANCOVA) of mean achievement scores of students 

taught Physics using Experiential Teaching Techniques and those Taught using 

Additional instructional techniques  

Source  Types III Sum  DF mean  F   Sig   Partial Eta  

  of squares   Square    Squared 

Corrected  7334.450 2 3667.225 158.761.000 .807 

Intercept  33120.025 1 33120.025 1433.849.000 .974 

Group  3667.225 1 3667.225 158.761.000 .807 

Error   877.750  291 23.099 

Total   37665.000  294 

Corrected  4544.975  293 

Total  

 

Table 4 Shows that ANCOVA analysis of the mean achievement scores experimental 

teaching techniques and those taught using traditional technique. From the analysis F 

ratio of 158.761 (1,291) significant of 0.000 level is level than the set value of 0.05. 

Hence the null hypothesis which stated that that is no significant difference in the mean 

achievement scores of students taught physics using experiential teaching technique 

and those taught us, traditional technique was rejected and the alternative retained, that 

there is significant difference in the mean achievement scores of students taught 

physics using experiential teaching technique and those taught using traditional 

instructional technique. 
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DISCUSSION OF FINDINGS 

The study revealed that there was significant difference in the mean achievement score 

of students taught physics using simulation teaching techniques and those taught using 

traditional instructional technique. This therefore indicates that instructional technique 

is a significant factor in enhancing the students’ knowledge of the subject matter, 

thereby boosting their academic achievement. This means the efficiency of the use of 

simulation teaching technique in the experimental group’s leads to high achievement 

in physics simulation method develop social skills among the learner, and help learner 

to participate actively and communicate effectively with pore knowledgeable pears, 

leading to high achievement among the students. This finding is in agrees with Krulik 

(2016) who found that there was significant difference in the achievement of students 

taught Biology using simulation strategies and those taught using commentarial 

strategy. Krucile for the buttress that simulation permit the learner to manipulate 

variable or parameters and observe the consequences. Since each learners is an active 

participant, the shy ones does not fed “Obseved” and tends to communicate effectively 

with pears. The result also agrees with Nwafor (2015) who found that the use of 

innovative instructional strategies simulation had significant effect on the students’ 

achievement in Chemistry than those taught using conventional method. A study of 

teaching behavior and students achievement by Achor (2015) shares that the student 

activities are better than teacher activities in promoting authentic learning in the 

physics classroom. In the regard teachers should employ innovative and creative 

teaching techniques. 

The results also revealed that there was significant difference in the mean achievement 

scores of students taught physics using experiential teaching techniques and those 

taught using traditional instructional technique. This could be that during treatment in 

the experiential group subjected to experiential teaching technique students were 

engaged in the learning process by interacting with one another in small group with 

their pears, as experiential techniques is learning by doing. This Created an 

opportunity for them to share their ideas through social interaction with 

knowledgeable pears in the group. By using experiential strategy as instructional 

method of teaching for the experimental group, the students were actively involved in 

the learning process and were evaluating one another in the process. By so doing, they 

were able to carry both slow learners, sly and aggrieved learners along, thereby 

enhancing their achievement in Physics. The finding agrees with Okoronka (2018) and 

Ganiew (2017) who found that there was significant difference in physics students 

achievement when taught using experiential teaching techniques as experimental 

group and conventional strategy. This study also conforms with Achor, 2015 where he 

emphasized on the need to apply sound instructional that enables students to engage 

in concrete activities which enable then to find out fads and meaning about physics 
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concepts themselves with the guidance of a teacher, that can triger students’ 

achievement in Physics.  

 

CONCLUSION  

In this study it was concluded that simulation and experiential teaching techniques are 

very rewarding to students’ in enhancing their academic achievement in physics and 

possibly in other science subjects.  

 

RECOMMENDATION  

Based on the findings of the study, the following recommendations are made 

1. The physics teachers should be retrained to adopt the use of simulation and 

experiential teaching techniques to enhance student’s achievement in physics  

2. The physics teachers should be provided with necessary instructional materials 

needed for effective and efficient application of simulation and experiential 

techniques that can enhance students’ achievement . 
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