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ABSTRACT 
The paper attempts to find the effects of both using traditional lecture method and that of software 

learning tools (computer based) in learning of computer science concepts on the students’ academic 

performances. Furthermore, it will examine whether these methodologies will have the same effect on the 

gender performance of the students. Some of the popular acronyms used in every day usage to reflect the 

computer based learning will be addressed by this paper. The studies prosper recommendations to the 

policy makers in the system of Colleges of Education (COEs) in north-eastern Nigeria. 
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INTRODUCTION 
Virtually all entering colleges, polytechnics and university students today have used software, but most 

have not thought deeply about how it is constructed and put to use. Many students, including intended 

computer science majors and those with prior programming experience, have misconceptions about the 

field. They often assume that computer science education is not about ideas and creativity, but is instead 

primarily about learning technology “buzzwords” and the syntax of programming languages. As a result 

of these misconceptions, many students assume that they are not interested in the discipline, making it 

difficult to attract a diverse population to the field (Kenneth, 2010). Computer and its associated 

accessories is nothing but a tool designed to assist or boost the human capacity for the smooth running of 

day-to-day routines that touches every aspect of human endevour. Moreover, the computer can be said to 

be a learning tool can be used by leaners to develop learning skills.  

Educators and Researcher at a point agreed that motivating the students and capturing their interest is as 

important as the learning tools in the area of learning perspective. Carter (2006) opined that interest in the 

learning of science, mathematics in general and Computer Science in particular declines as students’ 

progress in their studies. The phenomenon has been studied, primarily from affective aspects such as 

attitudes, behaviours and learning ability. The design of appropriate tools and instructional materials 

could be developed in order to encourage young people to maintain positive attitudes about Computer 

Science as they pass into secondary schools and beyond.  

The basis of learning is to gain knowledge and utilize the knowledge to improve upon the individual 

capacity after observing the whole structure in addition to the process of responding towards the entire 

situation is a concept that is known as learning. Learning being the central issue and a life-long activity 

that encompassed all sphere of human activity is actually knowledge or skill acquired through experience 

through study whether formal or informal. The frontier this study is intended to focus is the formal 
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education in North-eastern Nigerian College of Education. On the same horizon, accordingly, Wikipedia 

(2022) is of the opinion that learning is the process of acquiring new understanding, knowledge 

behaviours’, skills, values, attitudes and preferences. Moreover, learning is a process or series of steps by 

steps logically presented activities is said to be taking place when an enabling environment is provided 

and the factors that relate to students in a teaching-learning setting is greatly affected by certain factors.  

Gitanjali (2021) listed out those factors as: (i.) Age and maturity of the student, (ii.) Physical and mental 

health of the student,( iii.) Intelligence, aptitude, attitude, interest, and attention of the students, (iv.) Level 

of motivation and will to learn and (v.) Level of aspiration. In a wider perspective, academic performance 

is the measurement of student achievement across various academic subjects. Stephen (2021) put forward 

that teachers and education officials typically measure achievement using classroom performance, 

graduation rates, and results from standardized tests. Students' academic performance is affected by 

several factors: students’ learning skills, parental background, peer influence, teachers' quality, and 

learning infrastructure. Infrastructure for learning environment refers to buildings, classrooms, 

laboratories and equipment. According to World Bank (2021), education infrastructures are crucial 

elements of learning environment in schools and universities. There is strong evidence that high quality 

infrastructure facilitates better instruction, improves students outcomes among other benefits.  

Computer Science is the discipline that makes the use of computers possible and has driven innovation in 

every industry and field of study. Robotlab (2017) further buttress the fact that computer science is an 

essential skill of 21st century learning dynamics. Computer Science is a discipline that serves society, its 

people and their needs in a multitude of ways.  According to Yusuf (2007) computer industry began in the 

late forties with a very small initial investment, and has been increasing both in strength and importance. 

When one looks back with analytical mind, we can conclude that computer technology keeps on 

advancing with remarkable increase in speed, accuracy and reliability. Computing in whatever field, 

science, business, and industry is reaching directly or indirectly into various aspects of our society 

thereby, without loss of generality has shrunk the world into such a compactness that no part can afford to 

lack behind or live in isolation. The advent of electronic computer was hailed by the world as a great 

revolution, like any industrial revolution, it promised to free man from simple routine jobs of repetitive 

nature by providing computing power. It is quite agreeable that most of our national projects could better 

be accomplished with the use of computers. Consider the registration of voters for election, common 

entrance examination into Nigeria Secondary Schools and conducting head counts (census) to mention 

only a few. These involve a huge volume of data, and would naturally be unwise if accomplished 

manually as it would be tiring, inaccurate and full of errors (Yusuf, 2007).  More importantly, computer 

science could be broken down into the following concepts or broad based topics so that it would give 

students an understanding of what topic needs to address or to be put into classroom discussion, 

collaboration and exhaustive coverage as an academic activity. The main concepts identified were as 

follows: 

Algorithms, Programming languages, Human-computer interaction, Data 

representation, Coding, Formal languages, Network communication protocols, 

Complexity and tractability, Artificial intelligence (AI), Software engineering, 

Computer graphics, and Computer vision. 

System software directly controls the computer’s hardware. System software manages the computer’s 

resources, enables the various components of the computer to communicate, runs application software, 

and makes the hardware respond to the user’s needs. When the system software operates efficiently, the 

difficult operations of controlling the hardware are transparent to the user.  Abby (2022), defined software 

as a set of instructions, data, or programs used to operate a computer and execute specific tasks. Exactly, 

the software tells a computer how to function. It’s a generic term used to refer to applications, scripts, and 

programs that run on devices such as PCs, mobile phones, tablets, and other smart devices. Britannica 

Enclopaedia (2022) further defined software as set of instructions that tell a computer what to do. 

Software comprises the entire set of programs, procedures, and routines associated with the operation of 

a computer system.  
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On the other hand software is developed as a result of set of activities called programming. Programming 

is the process of creating a set of instructions that tell a computer how to perform a task. Programming 

can be done using a variety of computer programming languages, such as JavaScript, Python, and C++. 

Britanica Encylopaedia (2022) defined programming as the process of designing and writing computer 

programs. Jessica (2021) furthermore defined a computer program as consisting of code that is executed 

on a computer to perform particular tasks. This code is written by programmers. Programming is the 

process of giving machines a set of instructions that describe how a program should be carried out.  

Purpose of the Study 

The purpose of the study was to incorporate an instructional package or contents blended into a software 

tool meant for the teaching and learning of computer science education concepts in Colleges of Education 

in North Eastern States of Nigeria. This study specifically intends to: 

i. Determine the effects of traditional (Lecture method) on students’ academic performance in 

learning computer science concepts in Colleges of Education in North East Nigeria. 

ii. Determine effects of software learning tool (computer-based) on students’ academic performance 

in learning computer science concepts in Colleges of Education in North East Nigeria. 

iii. Compare the differences on academic performance of male and female students who were taught 

using traditional (Lecture method) in learning computer science concepts in Colleges of 

Education in North East Nigeria. 

iv. Compare the differences on academic performance of male and female students who were taught 

using software learning tool (computer-based) in learning computer science concepts in Colleges 

of Education in North East Nigeria. 

Research Questions 

The following research questions guide the researcher in carrying out this study; 

i. What are the effects of traditional (Lecture method) and software learning tool (computer-based) 

on students’ academic performance in learning computer science concepts in Colleges of 

Education in North East Nigeria? 

ii. What are the effects on academic performance of male and female students who were taught 

using traditional (Lecture method) in learning computer science concepts in Colleges of 

Education in North East Nigeria? 

iii. What are the effects on academic performance of male and female students who were taught 

using software learning tool (computer-based) in learning computer science concepts in Colleges 

of Education in North East Nigeria? 

Research Hypotheses 
To guide the study, the following three (3) null hypotheses were formulated and adopted to lead the 

researcher and were computed at 0.05 level of significance.  

Ho: There is no significant difference on academic performance of students taught using the traditional 

(lecture) method as against those taught using the software learning tool in learning computer science 

concepts in Colleges of Education in North East Nigeria 

H1: There is no significant difference on academic performance of Male and Female Students taught 

using the traditional (lecture) method learning computer science concepts in Colleges of Education in 

North East Nigeria 

H2: There is no significant difference on academic performance of Male and Female students taught using 

the software learning tool method in learning computer science concepts in Colleges of Education in 

North East Nigeria 

 

Theoretical Framework  

The theoretical framework for the study was hinged on Rogers theory of learning. Instruction.org (2022) 

pointed out that Rogers distinguished two types of learning: cognitive (meaningless) and experiential 

(significant). Cognitive learning is seemingly corresponds to academic knowledge such as learning 

vocabulary or multiplication tables. Experiential learning refers to applied knowledge such as learning 

about engines in order to repair a car. The key to the distinction is that experiential learning is dealing 
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with the application of knowledge in order to address the needs and wants of the learner. Rogers lists 

these qualities of experiential learning: personal involvement, self-initiated, evaluated by learner, and 

pervasive effects on learner. According to Halima (2013), Rogers’s experiential learning is equivalent to 

personal change and growth. Rogers feels that all human beings have a natural propensity to learn; the 

role of the teacher is to facilitate such learning. This includes: (1) setting a positive climate for learning, 

(2) clarifying the purposes of the learner(s), (3) organizing and making available learning resources, (4) 

balancing intellectual and emotional components of learning, and (5) sharing feelings and thoughts with 

learners but not dominating. 

 

Lecture Method 

Lecture method is regarded as the oldest method of teaching. The instructors are making use of this 

method in educational institutions at all levels. It is based on the philosophy of idealism. In the present 

existence, it is regarded as one of the commonly used methods. In the implementation of this method, the 

instructors are making use of modern, scientific, technical and pioneering methods of teaching. Apart 

from these, there is usage of technologies as well. Accordingly, Sharma et al (2018) within the classroom 

settings, computers and projectors are made use of to impart information to the students in terms of lesson 

plans and academic concepts. The instructor clarifies the content matter to the students, so they are able to 

acquire an understanding of the lesson plans and academic concepts in an efficacious manner. The 

instructors make use of gestures, simple devices by changing voice, positions and facial expressions. The 

instructors are more active and students are passive. In the Lecture method is regarded as the most 

comprehensively used pedagogical method within educational institutions at all levels.  

 

Concept of Software Learning Tools 

Learning materials are designed to significantly increase learners' achievement by supporting learning. 

For example, an educational video may provide a learner with new insights and an appealing worksheet 

that may provide the learner with new opportunities to practice a new skill gained in class. Accordingly 

John (2018) submitted the fact that a learning tool is an instrument designed to be used by learners to 

provide a structure for growing learning skills and behaviors and/or systematically collecting and thinking 

about key information. While teaching tools are primarily used by faculty, learning tools are primarily 

used by students. Learning taking place in a cyber space using electrical and electronic gadgets is simply 

referred to as the electronic learning or eLearning. E-learning has become a way of life for many 

businesses and school systems. The adoption of eLearning tools has become an essential channel for both 

formal and informal learning. Multimedia contents, such as graphics, pictures, and sound help engage 

students in their lessons. As with any field of learning, acronyms abound in the computer assisted 

instruction/learning domain, the terms vary in the breadth of their definition, or their specificity, the main 

terms that are used in related field associated with Computer Assisted Instruction (CAI) includes the 

following:  

CBT Computer Based Training 

CAI Computer Assisted Instruction 

CAL Computer Assisted Learning 

CALL Computer Assisted Language Learning 

WBI Web Based Instruction 

WBT Web Based Training 

 

Student Academic Performance 

Despite the amorphous nature of the expression, the term academic success is one of the most widely used 

constructs in educational research and assessment within higher education. Results in either semester or 

final indicate that grades and GPA are the most commonly used measure of academic success.  IGI 

(2020) defined academic performance as students’ reports of past semester CGPA/GPA and their 

expected GPA for the current semester. The grade point average or GPA is now used by most tertiary 

institutions as a convenient summary measure of the academic performance of their students. The GPA is 
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a better measurement because it provides a greater insight into the relative level of performance of 

individuals and different group of students.  The academic performance involves factors such as the 

intellectual level, personality, motivation, skills, interests, study habits, self-esteem or the teacher-student 

relationship. When a gap between the academic performance and the student's expected performance 

occurs, it refers to a diverging performance.  

 

RESEARCH METHODS 

Sample and Sampling Techniques 

Researcher adopted Paul (2006) recommendation who stated that a population of 100 could represent a 

population of 300. The total population for the study was calculated to 150 students; that is 50 students 

from each college. The Distribution of Sample for the Study in each state in North-Eastern Nigeria is 

shown in the table below: 

SN State in NE             COE Computer Science Students Population (NCE II) 

1 Bauchi ASCOE, Azare 50 

2 Gombe FCE(T), Gombe 50 

3 Yobe FCE(T), Potiskum 50 

  Total 150 

Source: Field Survey 2020 

Method of Data Collections  

The data for the study was collected by the researcher with the help of the three (3) research assistants 

trained for the research. The administered multiple choice question papers was used to finding out the 

effects of traditional (lecture method) and software learning tool (computer-based) on the students’ 

academic performance in College of Education in North-East Nigeria.  

Method of Data Analysis  

Data collected for the study was the assessment of the administered questions and entered into Statistical 

Package for Social Sciences (SPSS). The mean, standard deviation, degree of freedom, t-value and t-

critical were computed using the SPSS. These indices were used in testing the hypotheses and the level of 

significance or no significance were determine for both the control group and the experimental group 

respectively for the study.  

 

RESULTS  

This chapter or section presents the results and data analysis for the study. The data were analysed based 

on the research questions and null hypotheses that guided the study about the Effects of Software 

Learning Tool in Computer Science Education on Students’ Academic Performance in Colleges of 

Education in North-Eastern Nigeria. The research questions and the null hypotheses were tested and 

analysed in order to accept or reject in relation to the decision of the rule which was tested. The summary 

of the major findings of the study and discussion are presented in this chapter. The results of the study are 

presented in tables in line with the research questions and hypotheses. 

 

Research Question 1: What are the effects of traditional (Lecture method) and software learning tool 

(computer-based) on students’ academic performance in learning computer science concepts in 

Colleges of Education in North East Nigeria? 
To answer this question, test result and summary of the scores as presented in table 4. 

Table 4: Mean performance of students taught computer science using Lecture Teaching Method 

Teaching  

Method 

Item N Total 

Score 

Mean Decision 

Lecture  Control 75 3711 49.48 Accepted 

Software 

Learning 

Experimental 75 4086 54.48  

Source: Field study 2022 
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It was revealed by Table 4 that the mean score of the experimental group (54.48) is greater than the 

control group (49.48), therefore this shows that the students taught by using software learning tool 

performed significantly better than those taught by using lecture method.   

Research Question 2: What are the effects on academic performance of male and female students who 

were taught using traditional (Lecture method) in learning computer science concepts in Colleges of 

Education in North East Nigeria? 
To address research question 2, test result and summary of the scores as presented in table 5. 

Table 5: Mean performance of students taught computer science using Software Learning tool Teaching 

Method 

Lecture 

Method 

Item N Total 

Score 

Mean Decision 

Male Control 45 2469 54.69 Rejected 

Female Experimental 30 1764 58.80  

Source: Field study 2022 

Table 5 indicated that the mean score 58,80 of the experimental group (Female) is greater than than the 

control group (Male) which is 54.69, therefore this shows there is significant difference on academic 

performance and this interpreted that Female students perform better than their Male counterpart on 

academic performance.   

Research Question 3: What are the effects on academic performance of male and female students who 

were taught using software learning tool (computer-based) in learning computer science concepts in 

Colleges of Education in North East Nigeria? 
To be able to address research question 3, data was calculated using mean score, test result and summary 

of the scores as presented in table 6. 

Table 6: Shows the difference of students Mean performance between male and female students who 

were taught computer science using software learning tool as teaching instruction methodology. 

Software 

Learning 

Item N Total 

Score 

Mean Decision 

Male Control 60 3190 53.17 Rejected 

Female Experimental 15 796 53.07 
 

Source: Field study 2022 

Table 6 indicated that the mean score 53.07 of the experimental group (Female) is slightly smaller than 

the control group (Male) which is 53.17, therefore this shows that both Male and Female students taught 

by using Software Learning method has the same academic performance.  There is little or no 

significance in their academic performances. 

Testing of Null Hypotheses 

A number of null hypotheses were formulated in the study in order to determine the effects of traditional 

lecture method and software learning tool method on students’ academic performance in learning the 

concepts of computer science. The hypotheses were tested as follows: 

Hypothesis one 

Table 7: Mean, standard deviation and T-test summary for Table 4 are provided as follows: 

Teaching  

Method 

Item N Total 

Score 

Mean 

(X) 

SD Df P Tcal Tcrit Decision 

Lecture Control 75 3711 49.48 8.36 148 0.05 1.66 1.98 Accepted 

Software 

Learning 

Experimental 75 4086 54.48 10.73      

Source: Field study 2022 
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A table 7 show that the calculated tvalue 1.66 while the table is 1.98 and the level of significance is 0.05. 

The null hypothesis is accepted; therefore the learning of computer science using the software learning 

tool is more significant than the lecture method on the academic performance of the students. 

Hypothesis two 

Table 8: Mean, standard deviation and T-test summary for Table 5 are provided as follows: 

Lecture  

Method 

Item N Total Score Mean 

(X) 

SD Df P Tcal Tcrit Decision 

Male Control 45 2469 54.69 12.55 56 0.05 1.67 2.00 Accepted  

Female Experimental 30 1764 58.80 14.46      

Source: Field study 2022 

Table 8 show the mean score of the control group is 54.69 while that of the experimental group is 58.80 

respectably. This means that in Lecture method, the female students’ academic performance is more 

significant than their male counterpart. 

Hypothesis three 

Table 9: Mean, standard deviation and T-test summary for Table 6 are provided as follows: 

Software 

Learning 

Item N Total 

Score 

Mean 

(X) 

SD Df P Tcal Tcrit Decision 

Male Control 60 3190 53.17 12.27 22 0.05 1.72 2.07 Accepted  

Female Experimental 15 796 53.07 11.91      

Source: Field study 2022 

Table 9 show the mean score of the control group is 53.17 while that of the experimental group is 53.07 

respectably. This means that there is no significance difference in learning computer science between the 

female and male students’ academic performance in software learning tool. 

 

DISCUSSIONS 
The findings of the research question one and hypothesis in table 4 shows that the students who were 

taught using software learning tool performs academically better than those who were taught using the 

traditional (Lecture method) in learning computer science concepts. 

Related to the research questions two, the research findings indicated in table 5 concluded that there is 

significant effect in learning computer science concepts using the traditional lecture method on students’ 

academic performance in Colleges of Education in North East Nigeria. The female students perform 

better than the male students. 

The findings in relation to question three in table 6 shows that there is no variance/effect the gender of the 

students. The academic performance of male and female students who were taught using software 

learning tool method in learning computer science concepts in Colleges of Education in North East 

Nigeria is ineffective. 

 

CONCLUSION  

From the findings of this study as discussed in chapter four, it was revealed that there is significant effect 

in learning computer science concepts using the software learning tools (computer learning) than using 

the traditional lecture method in Colleges of Education in the study area. Based on these findings, it could 

be concluded that students in the Colleges of Education in the North-East are learning better in a 

classroom setting were software learning tools are deployed than a classroom that employed only lecture 

method as a learning methodology.   

 

RECOMMENDATIONS 
From the findings, the research recommends that:  

i) The use of software learning tools/ computer based learning in learning computer science 

concepts should be encourage in Colleges of Education in North-Eastern Nigeria.  
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ii) With regard to the recommendation of the National Commission for Colleges of Education 

(NCCE) should liaise or partner with Nigeria Information Technology Development Agency 

(NITDA) to procure the software learning tools so that it could go round all Colleges of 

Education in the North-East and Nigeria in general. 
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