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ABSTRACT 

The present study was an effort to see the effects of information communication 

technologies (ICTS) instructional approach, on the academic achievement, retention and 

interest of higher secondary students. The main objectives were, to find the difference in 

mathematics achievement in the control and experimental groups before and after the 

experiment. The present study was experimental in nature and true experimental design 

was used. Here in this study there was random assignment of the control and 

experimental groups to two different groups. The accessible population of the present 

study was the higher secondary school students of the two schools of Dera Ismail Khan 

(GHSS No4 Dera Ismail and St. Helen Higher Secondary school Dera Ismail Khan). A 

sample of 60 male students selected from GHSS No 4 DIKhan and a sample of 60 female 

students was selected from St. Helen’s Higher Secondary School DIKhan. Three 

instruments (pre-test, post-test, and interest inventory) were used for data collection. The 

result shows that ICT instructional approach was more effective as compared to the 

traditional lecture method. The pre –test was achievement test in the subjects of 

mathematics developed by researchers. This test was to divide the sample into equated 

groups. The post-test was to check the academic achievement and retention of students 

after experiment and the interest inventory to check the interest of students in the 

different methods of teachings. The descriptive as well as inferential statistics were used 

for analysis of data.    
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INTRODUCTION 

1.1 Background of the study 

Human beings are struggling for better changes in the process of education (Bhakta & 

Dutta, 2016). The education in the 21st century is not like education in the old ages. In the 

old age, the focus of the students was on the memorization of concepts. The scientists in 

the world made tremendous changes in education and developed new methods of 

teaching.  The old methods of teaching replaced with the new ones. With the 

advancement in technology, the new methods of teaching entered the field of education, 

like the computer-assisted instructions, the use of information communication 

technologies. 

Innovation will undoubtedly run our present and our future. This is an escapable actuality 

that we have to confront. It has led over various features of our life and affected the 

manner in which we live (Bhakta & Dutta, 2016). PCs and the Internet innovation 

specifically have without a doubt upset the field of education and the teaching-learning 

process. There is an impact of the information technology in almost all areas of the 

education, including the teaching methods, learning in the classroom and the curriculum 

(Bhakta & Dutta, 2016). The most significant changes have been established regarding 

the fact that the technology has empowered the students to highlight the out-of-class 

information and thus their motivation has been increased (Bhakta & Dutta, 2016). The 

use of technology has good effects on the learning of the students at different levels and 

the self-efficacy (Liu, Hsieh, Cho, and Schallert, 2006).  

The teachers and the students are utilizing different advancements to accomplish explicit 

scholastic objectives. Technology advancements have diminished the expense of training. 

For instance the expanded utilization of web broadband makes it simple for students to 

get to academic data on time. Additionally, educators utilize this broadband web to make 

and convey data utilizing recordings and realistic delineations. It empowers teachers and 

students to communicate with one another through electronic email. Data innovation 
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speeds the exchange and dissemination of data. Through online examinations, students 

are getting degrees which make them fit for better business. Today instructive 

establishments distribute their outcomes on the web so understudies need not need to 

trust that long will think about their exhibition. IT likewise encourages the bunch 

exchange. Data innovation has changed the manner in which a student learns through the 

presentation of various media procedures in training (Bhakta & Dutta, 2016). 

The researchers of the worlds are struggling to find new ways to improve the teaching-

learning process and improve the student’s achievement. Digital machines used in the 

education for teaching and learning process. Digital learning had made progress in the 

modern era, for example, Digital storytelling used in the modern era to educate the 

students in a new way (Ohler, 2008).  

Research has shown that numerous teachers experience serious difficulties incorporating 

technology into education. This might be on the grounds that numerous teachers still can't 

seem to investigate the connection between innovation and instructional method. Doing 

as such could have an immense influence in empowering basic deduction by teachers as 

they endeavor to coordinate innovation into training. In the meantime, for innovation to 

work successfully, it should possibly be consolidated in homeroom on the off chance that 

it is proper for a given instructional assignment. Likewise, innovation must be a 

compelling, encouraging instrument if teachers take an interest in choices to embrace 

innovation (Bhakta & Dutta, 2016). 

1.2 Rationale for the Study 

In the modern era, the use of technology has become very wide. The technologies 

become an active part of our daily routine activities. We can now do the simplest task of 

our daily life with the use of technology. The computer is at most the most used 

technology in today life. The children’s are using the computer for their academic 

purpose, the housewife is using the computer for different cooking menus, the husband is 

using the computer for their daily business, so the computers are used from simplest to 

most complex activities of the life (Kaiser Family Foundation, 2010). The use of 
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computer and ICT has changed the way of lives, the standard of living, the way of talking 

and the mode of communication. 

It is the need of the day to integrate the technology in the teaching-learning process. This 

enables the children to play an effective role in the teaching-learning process of the 

present times the children’s must be familiar with the new technologies. The computers 

are used in the present day in every field of life, therefore the knowledge of computer and 

how to use then in the education is the demand of the day, and therefore students must be 

familiar with the computer and their use in education. In the present day, the technology 

has been incorporated in the teaching-learning process, it is used for the enhancement of 

the academic achievement (Dror, 2008) 

The responsibility of the present day institution is that their students must be aware of the 

use of modern ICT including computers in the teaching-learning process. The different 

policies of education focussed on the incorporation of technologies in education. The 

policy recommendations are about the equipment of students with these modern 

technologies. The government of Pakistan has distributed the laptop among the students 

so that they may be aware of modern ICT’s and become able to use these technologies for 

their educational attainments. 

The last two decades remain enriched with the use of communication technologies and 

computer-based information. In the last decade, the computer has been used 

tremendously in the field of education. The use of ICT has revolutionized the methods of 

teaching and learning. The ways of educating the students have been changed which lead 

towards better academic achievement and rapid national development (Bordar, 2010) 

Different research studies reported that the use of technology in education has increased 

the level of academic achievement. The research shows that there exists a connection 

between ICT appropriation and scholastic achievement in a moderate environment. 

Moreover, the results of the study conducted by (Basri, Alandejani & Almadani, 2018) 

also indicated that the use of ICT improved the achievement of the female students more 

than the male students. The researchers of the world are using technology in education in 
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a different way to enhance the academic achievement of the students. Therefore, the 

present study was undertaken to examine the effects of ICT approaches on the students’ 

interest and achievement in the southern District Dera Ismail Khan. 

1.3 Statement of the problem  

Various researches have been attempted to explore the connection among ICT and 

students' achievement; notwithstanding, these investigations have not had the option to 

set up absolutely the effect of ICT on students' achievement due to many reasons (Basri 

et al., 2018). Pakistan is a developing country and the use of ICTs for the teaching-

learning process is almost negligible in Pakistan. Its nominal use cannot bring changes, 

but the proper use of ICTs can bring a remarkable change in the students’ achievement. 

The students of Pakistan are not getting any educational benefit of this modern 

technology just because the ICT’s not properly integrated into the present educational 

system. Furthermore, the achievement of the students is not up to the mark as far as their 

exam results are concerned. There are many reasons for the low academic achievement in 

different subject areas and especially the mathematics at the secondary and higher 

secondary level, the most prominent reason is that the mathematics not taught with the 

suitable methods of teaching. 

Hidi and Renninger (2006) discussed that the students interest gas great influence on the 

learning level of the students. Hofer (2012) stated that age also affects the interest level of 

the students.  The interest, according to Hofer (2012) may not be the persistent 

characteristic of any individual; it may change from time to time. This view of interest 

challenged the earlier post of interest that interest is persistent and long-lasting. 

According to Hoffman (2002), the interest may change during the school age when the 

students shifted from one level to another level. The Krappbehavior et al. (1992) stated 

that the students who are actively interested in their school work show greater 

concentration, attention and high grades in the school subjects, as well as the willingness 

in the learning process (Ainley,1998 ). Lack of educational interest has been found as a 

great risk to the student’s achievement in developed and developing countries Benders 
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(2011). Therefore, there is a need to explore how the student’s interest can be developed 

in the teaching-learning process. 

In view of the recognized research gap and the issue which exists in the ICT use in the 

classrooms (Basri et al., 2018) a need is felt to explore the use of ICT in instruction 

programs and checking its effect on the achievement and interest of the students. 

1.4 Objectives of the study  

The main objective of the study was the following. 

1. To find the difference in mathematics achievement in the control and 

experimental groups before starting the experiment 

2. To find the difference in mathematics achievement in the control and 

experimental groups after the treatment 

3. To find the difference in interest in mathematics in the control and experimental 

groups after the treatment 

4. To find the difference in retention in mathematics in the control and experimental 

groups after two months of the treatment 

5. To find the difference in mathematics achievement in the control and 

experimental group across the selected demographics (Gender & Locality) 

 

1.5 Significance of the study 

The study will be significant for teachers, students, and parents. The study will be 

significant for the teachers because this study will unfold the effectiveness of the ICT 

instructional approach. The result of the study can be implemented at the school level. 

The teachers may use the information and communication technology at the class level if 

found effective by the research. The study will be significant for the heads/administrators 

of the schools because they can guide the teachers and students regarding the use of ICT 

at the classroom level. The study will be also effective for the students because they will 

be also aware of the effectiveness of ICT instructional approach at the school and 

classroom level. 
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Mostly the teachers in Pakistan are not aware of the use of ICT at the classroom level. 

They have a computer phobia and even some teachers do not want to touch the computers 

because they consider it as a sensitive machine and they do not even try to learn about the 

computer. Therefore, this study will be significant because this will bring the change in 

the attitude of the teachers for the use of ICT at the classroom level. 

In the old method of teaching the focus remains on the memorization of lessons and the 

formation of the concept totally ignored, but in the new ICT approach of teaching the 

struggle made to make the concepts of the students clear and keep them hooked in the 

learning process until they are aware of the details of the lesson. This study will be a 

benefit for the students because this will bring a positive change in the teaching-learning 

process at the school level.  

Every nation is trying hard to improve its education system in order to cope with the 

present situation and challenges of the future and it is only possible by incorporating 

ICTs in education, (Mahmood, 2004). The present study will also explore new horizons 

in this area and hopefully, it will be very much beneficial for future researchers, students, 

and teachers. Pakistan is a developing country and this research is a unique type of 

research in Pakistan because no much work has been done in our country on the ICT 

instructional approach, therefore this effort will bring a new change in the Pakistani 

schools regarding the methods of teaching at the school level.  

1.5 Hypotheses of the study  

The following Null hypotheses were tested. 

H0: There is no significant difference between the mean score of the students taught 

through ordinary lecture method and taught through ICTs in pretest Math’s academic 

achievement.  

H0: There is no significant difference between the mean score of the students taught 

through ordinary lecture method and taught through ICTs in post-test Math’s academic 

achievement.  
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H0: There is no significant difference between the interest of the students taught Math 

through ordinary lecture method and taught Math through ICTs  

H0: There is no significant difference between the mean score of the students taught 

through ordinary lecture method and taught through ICTs in retention Math’s academic 

achievement.  

H0: There is no significant difference between the pretest and posttest mean score of the 

students taught through ICTs in Math’s academic achievement.  

H0: There is no significant difference between the pretest and posttest mean score of the 

students taught through Ordinary lecture method in Math’s academic achievement.  

H0: There is no significant difference between the post-test and retention mean score of 

the students taught through ICTs Method in Math’s academic achievement.  

H0: There is no significant difference between the post-test and retention mean score of 

the students taught through OL Method in Math’s academic achievement.  

H0: There is no significant difference between male and female students in pretest Math’s 

academic achievement. 

H0: There is no significant difference between male and female students in post-test 

Math’s academic achievement. 

H0: There is no significant difference between male and female students in interest. 

H0: There is no significant difference between male and female students in retention in 

Math academic achievement. 

H0: There is no significant difference between rural and urban students in pretest Math’s 

academic achievement. 

H0: There is no significant difference between the Rural and Urban students in post-test 

Math’s academic achievement. 

H0: There is no significant difference between rural and urban students in interest. 
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H0: There is no significant difference between rural and urban students in retention in 

Math academic achievement. 

H0: There is no significant difference between the students having different father’s 

education in pretest Math’s academic achievement. 

H0: There is no significant difference between the students having different father’s 

education in post-test Math’s academic achievement. 

H0: There is no significant difference between the students having different father’s 

education in interest. 

H0: There is no significant difference between the students having different father’s 

education in retention in Math academic achievement. 

H0: There is no significant difference between the students having different family 

monthly average income in pretest Math’s academic achievement. 

H0: There is no significant difference between the students having different family 

monthly average income in post-test Math’s academic achievement. 

H0: There is no significant difference between the students having different family 

monthly average income in interest. 

H0: There is no significant difference between the students having different family 

monthly average income in retention in Math academic achievement. 

H0: There is no significant difference between the students having different languages at 

home in pretest Math’s academic achievement. 

H0: There is no significant difference between the students having different languages at 

home in post-test Math’s academic achievement. 

H0: There is no significant difference between the students having different languages at 

home in interest. 

H0: There is no significant difference between the students having different languages at 

home in retention in Math academic achievement. 
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H0: There is no significant difference between the students having different father’s 

occupations in pretest Math’s academic achievement. 

H0: There is no significant difference between the students having different father’s 

occupations in post-test Math’s academic achievement. 

H0: There is no significant difference between the students having different father’s 

occupations in interest. 

H0: There is no significant difference between the students having different father’s 

occupations in retention in Math academic achievement. 

H0: There is no significant difference between the students having a different father’s job 

in pretest Math’s academic achievement. 

H0: There is no significant difference between the students having a different father’s job 

in post-test Math’s academic achievement. 

H0: There is no significant difference between the Students having different father’s job 

in interest. 

H0: There is no significant difference between students having different father’s job on 

retention in Math academic achievement. 

H0:  That there is no significant difference between a male of OLM and male students of 

ICTs in pretest Math’s academic achievement. 

H0: there is no significant difference between the female of OLM and female of ICTs 

groups in pretest math’s academic achievement.  

H0: there is no significant difference between rural students of OLM and rural students of 

ICTs in pretest Math’s academic achievement. 

H0: There is no significant difference between urban students of OLM and urban students 

of ICTs in pretest Math’s academic achievement. 
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H0: There is no significant difference between the students having father’s government 

job of OLM and the students having government father’s job of ICTs in pretest Math’s 

academic achievement. 

H0: There is no significant difference between the students having father’s non-

government job of OLM and the students having non-government father’s job of ICTs in 

pretest Math’s academic achievement. 

H0: There is no significant difference between Male students taught through OLM and 

male students taught through ICTs in post-test Math’s academic achievement. 

H0: There is no significant difference between female students taught through OLM and 

female students taught through ICTs in post-test Math’s academic achievement. 

H0: There is no significant difference between rural students taught through OLM and 

rural students taught through ICTs in post-test Math’s academic achievement. 

H0: There is no significant difference between urban students taught through OLM and 

urban students taught through ICTs in post-test Math’s academic achievement. 

H0: There is no significant difference between students having government father’s job 

taught through OLM and the students having father’s government job taught through 

ICTs in post-test Math’s academic achievement. 

H0: There is no significant difference between students having non-government father’s 

job taught through OLM and the students having father’s non-government job taught 

through ICTs in post-test Math’s academic achievement. 

H0: There is no significant difference between the male student taught through OLM and 

male students taught through ICTs in interest. 

H0: There is no significant difference between the female student taught through OLM 

and female students taught through ICTs in interest. 

H0: There is no significant difference between the rural student taught through OLM and 

rural students taught through ICTs in interest. 
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H0: There is no significant difference between the rural student taught through OLM and 

rural students taught through ICTs in interest. 

H0: There is no significant difference between the student having Government father’s 

job taught through OLM and the student government father’s job taught through ICTs in 

interest. 

H0: There is no significant difference between the student having non-government 

father’s job taught through OLM and the student's non-government father’s job taught 

through ICTs in interest. 

H0: There is no significant difference between the male students taught through OLM and 

male students taught through ICTs in retention. 

H0: There is a significant difference between the female students taught through OLM 

and female students taught through ICTs in retention. 

H0: There is no significant difference between the rural students taught through OLM and 

rural students taught through ICTs in retention. 

H0: There is a significant difference between the urban students taught through OLM and 

urban students taught through ICTs in retention. 

H0: There is a significant difference between the students having government father’s job 

taught through OLM and the students having government father’s job taught through 

ICTs in retention. 

H0: There is no significant difference between the students having non-government 

father’s job taught through OLM and the students having non-government father’s job 

taught through ICTs in retention. 

H0: There is no significant effect of ICTs on the academic achievement students in Math 

at High secondary school level.  
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1.6 Limitations of the Study 

The present study was experimental in nature, which conducted in two Higher secondary 

schools of District Dera Ismail Khan; therefore, the results of the study can ‘not be 

generalized in other schools of Dera Ismail Khan. Due to the non-availability of all the 

software packages for the teaching of mathematics at the 11th grade, the researcher took 

the help of the computer experts for developing the programs in mathematics. 

1.7 Delimitations of the study  

 The current study was restricted to only TWO schools of DIKhan because it is an 

experimental study which took one month for the treatment at one school and overall two 

months were elapsed in the experimentation, and it was not possible for the researchers to 

conduct experiments at different other schools due to the time constraints. In addition, the 

school heads were not willing to accommodate the researcher for a one-month period for 

the purpose of research. Only two schools heads approached due to which they become 

ready to hand over the classes for the purpose of research. 

Apart from this, study delimited to the 11th class students in these two schools. The study 

also delimited to the few chapters of the mathematics class 1st year.   

1.8 Definitions of terms and abbreviations 

The following terms and abbreviations used in the present study. 

ICT    Information and Communication Technology 

Interest    It is the feeling of wanting something 

Retention   The bounteously holding or absorbing something 

Academic achievement This is the performance outcome in any subject area 

OLM    Ordinary Lecture Method 

DIK    Dera Ismail Khan 
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CHAPTER 2 

LITERATURE REVIEW 

 

The present chapter speaks about learning, theories of learning, technological 

development and education, definitions of academic achievement, retention, 

interest, “ICT”, and a a brief history of ICT in education along with a review 

of related literature. The investigator has made an effort to review the 

literature related in any way to the Effects of “Information Communication 

Technologies” (ICTs) Instructional Approach on the academic achievement, 

retention, and interest of higher secondary schools. The related literature and 

its review provided the investigator with a new insight and understanding to 

accomplish this research.  

2.1 CURRENT RESEARCH ON THE THEORIES OF LEARNING AND ITS CLASSROOM 

IMPLICATIONS 

2.1.1 Behaviorism 

Behaviorism is a perspective on learning that focuses on changes in 

individuals’ observable behaviors— changes in what people say or do. At 

some point we all use this perspective, whether we call it “behaviorism” or 

something else.  

In classrooms, behaviorism is most useful for identifying relationships 

between specific actions by a student and the immediate precursors and 

consequences of the actions. It is less useful for understanding changes in 

students’ thinking; for this purpose we need theories that are 

more cognitive (or thinking-oriented) or social, like the ones described later 

in this chapter. This fact is not a criticism of behaviorism as a perspective, but 

just a clarification of its particular strength or usefulness, which is to highlight 

observable relationships among actions, precursors and consequences. 
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Behaviorists use particular terms (or “lingo,” some might say) for these 

relationships. One variety of behaviorism that has proved especially useful to 

educators is operant conditioning, described in the next section. 

However behaviorists suggest Implications for Online Learning with respect 

to the behaviourist school: 

1- Learners should be told the explicit outcomes of the learning so that 

they can set expectations and can judge for themselves whether or not 

they have achieved the outcome of the online lesson (Anderson, & 

Elloumi, 2004) 

2- 2- Course designers have to define sequences of instructions using 

conditional or unconditional branching to other instructional units and 

pre-determining choices within the course. 

3- 3- Learners must be tested to determine whether or not they have 

achieved the learning outcome. 

4- 4- The behaviouristic approach for learning suggests to demonstrate the 

required operation, procedure or skill, and to break it down into its 

parts with appropriate explanation before learners are expected to copy 

the desired behaviour. Learners are supposed to build proficiency from 

frequent review or revision with check tests at strategic points or repeat 

practice with feedback (Mödritscher, 2006) 

2.1.2 Cognitivism 

The cognitivist paradigm essentially argues that the “black box” of the mind 

should be opened and understood. The learner is viewed as an information 

processor (like a computer). Cognitive psychology claims that learning 

involves the use of memory, motivation, and thinking, and that reflection 

plays an important part in learning. They see learning as an internal process 
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and contend that the amount learned depends on the processing capacity of 

the learner 

The learning process, the depth of the processing (Craik & Tulving, 2005) 

and the learner’s existing knowledge structure. They also look at learning 

from an information processing point of view, where the learner uses 

different types of memory during learning.The cognitive school recognizes 

the importance of individual differences, and of including a diversity of 

learning strategies in online instruction to accommodate those differences.  

Some aspects have to be followed by the Instructional designers for realizing 

the online courses: 

1- Online learning materials should include activities for the different 

learning and cognitive styles.  

2- The teaching strategy should enhance the learning process by 

facilitating all sensors, focusing the learner’s attention by highlighting 

important and critical information, reasoning each instruction, and 

matching the cognitive level of the learner (Hung, 2001) 

3- The instructional designer should tie up to new information with 

existing information from long-term memory using advanced 

organizers to activate exiting cognitive structures (Hung, 2001) 

4- The learning content should be chunked to prevent cognitive overload. 

Exceeding a number of five to nine items to learn, linear, hierarchical, 

or spider-shaped information maps should be provided (Hung, 2001) 

2.1.3 Constructivism 

Behaviorist models of learning may be helpful in understanding and 

influencing what students do, but teachers usually also want to know what 

students are thinking, and how to enrich what students are thinking. For this 

goal of teaching, some of the best help comes from constructivism, which is a 
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perspective on learning focused on how students actively create (or 

“construct”) knowledge out of experiences. Constructivist models of learning 

differ about how much a learner constructs knowledge independently, 

compared to how much he or she takes cues from people who may be more of 

an expert and who help the learner’s efforts (Fosnot, 2005; Rockmore, 2005). 

Another recent example of psychological constructivism is the cognitive 

theory of Jean Piaget (Piaget, 2001). Piaget described learning as an interplay 

between two mental activities that he 

called assimilation and accommodation.  

 Constructivism learning theory is defined as the active construction of new 

knowledge based on a learner's prior experience. The Research agrees that 

constructivism learning theory, which focuses on knowledge construction 

based on learner's previous experience, is a good fit for e-learning because it 

ensures learning among learners (Hung, 2001) 

A major emphasis of constructivists is situated learning, which sees learning 

as contextual. Learning activities that allow learners to contextualize the 

information should be used in online instruction [4]. In most pedagogies 

based on constructivism, the teacher's role is not only to observe and assess 

but to also engage with the students while they are completing activities, 

wondering aloud and posing questions to the students for promotion of 

reasoning. Constructivists see learners as being active rather than passive so 

he will be the center of the learning, with the instructor playing an advising 

and facilitating role. That will encourage the learner to arrive at his or her 

version of the truth, influence by his or her background, culture or embedded 

worldview (Hung, 2001). Learning should be an active process by means of 

keeping learners active doing high-level activities such as asking learners to 

apply information in practical situations, facilitating personal interpretation of 

learning content, discussing topics within a group, assessment and so forth.  
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Experiences and social interactions play a role in the learning process 

(Koohang, Riiey, & Smith (2009 

The following statements show some of the deriving implications for creating 

instructions for online learning: 

1- To enforce learners constructing their own knowledge, instructors have to 

provide good interactive online instructions. 

2- Learners should be given control of the learning process. Besides, there 

should be a form of guided discovery where learners can make their decision 

on learning goals, but can also use some guidance from the instructor 

3- Instructors should focus on interactive learning activities as collaborative 

and cooperative learning should be encouraged to facilitate constructivist 

learning (Koohang, Riiey, & Smith (2009 

4- Learning should be made meaningful and illustrative for learners by 

including examples and use cases for theoretical information 

2.2 The Challenges Of Technology Based Teaching 

Technology makes teaching a more challenging job as it complicates the 

teaching learning process. In this study the term “Technology” is used for 

both digital and newer as well as traditional. In fact in present study never and 

digital technologies remains under consideration more than others as their use 

is comparatively difficult. Traditional pedagogical Technologies are often 

considered specified, stable and transparent of function as well as perception 

and (Bruce & Hogar, 1998). For example a pencil is used for writing, it 

remained unchanged over the period of time and its inner working is quite 

simple. These technologies are so common placed and have become the part 

of teaching and learning so much so that these are not considered as 

technologies. On the other hand, digital technologies like computers and other 

such devices and their software application don’t have are multiform, 
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unstable and non-transparent of function and perception. These characteristics 

of modern technology poses a great challenge to the educators who are trying 

to in tune themselves with new digital technologies. The idea that digital 

technologies are biased and not neutral further complicates The use of 

technologies particular tasks are performed with the help of particular 

technologies as every technology have its own potential, affordances and 

constraints which are more suitable for certain tasks (Koehler & Mishra, 

2008) as for example and email plays a different role in communication 

technology as compared to phone call, text message and video call. Email 

does not afford subtleties of lone and facial expression as a video call does. In 

the same way affordances and constraints of certain technologies differs from 

other which a teacher needs to understand and to be developed professionally 

about its proper use. As the knowledge of technology remains in flux and is 

dynamic, A teacher has to leach different and more complicated things than 

he was taught at the time he was a student. This extends the labour of teacher 

which leads to his reluctancey. He doesn’t value and appreciate the 

importance of digital technologies. It becomes hard for them when the find 

technology and its use contrary to their traditionally pedagogical beliefs 

(Eitmer, 2005).  To meet the challenge of professional development for 

technology based learning, there are many approaches which offer useful 

concepts about integration of technology for teachers.  

2.3 An Approach to Technology Integration 

An approach is needed to help teacher integrating technology into their work 

by its use convey his knowledge more effectively. Technology can’t be 

integrated into curriculum directly or with straightforward single approach 

Rather, this should be made part and parcel of the process by creatively 

structuring and designing material according to he class room. No doubt 

teaching with technology is a difficult complex and ill-structured task but this 

can be made effective by understanding different approaches, by developing 
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new way of comprehending and accommodating this complexity. Having said 

that I believe that Three components content pedagogy and technology and a 

deep rooted relation between and among these contents are the secret of 

successful technology integrated teaching. These three contents lie at the 

heart of Technology Pedagogy and content knowledge (TPACK).  

Many researchers and approaches have attempted to further shulman’s idea of 

pedagogy, content knowledge (PCK) to include educational technology this 

study intends to do the same.  

2.3.1 The TPACK Framework  

Technology pedagogy and content knowledge frame work is based on 

shulman’s (1987) idea of PCK. It help to describe teacher’s understanding of 

educational technology and its interaction with PCK. The most complete 

description of this framework can be found in Koehler and Mishra (2008), 

however this concept developed over a period of time. In this framework 

teachers knowledge has three main components. Technology, pedagogy and 

content. The interaction between and among these components of knowledge 

represented as PCK, TCK, TPK are not less important in this model.  

The knowledge bodies of this model are discussed in detail below.  

2.3.2 First Body: Content Knowledge (CK) 

Techer’s knowledge about the subject he has to teach is called content 

knowledge. This knowledge differs with the level of students and the courses 

to be taught. For example, the content to be taught in middle school is surely 

different form that of higher secondary level . Knowledge of the content is 

prime importance for a teacher. It includes the knowledge of concepts, ideas, 

theories, evidences, proofs as well as the knowledge of established practices 

and approaches. The duty of a teachers is to understand the deep 

fundamentals of the discipline they teach. If a teacher lacks comprehensive 

base of content knowledge it will badly and adversely affect the students. 
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They will develop misconception and incorrect information about the content 

area (National Research council, 2000, pfundt & Duit, 2000) content 

knowledge is an ill-structured domain the issues relating curriculum content 

can be the areas of great contention and disagreement as the cultural wars 

(Zimer man, 2002), the Great Book Controversies  and Court Battles over the 

Teaching of Evolution (Pennock. 2001) demonstrate.  

2.3.3 2nd Body: Pedagogical Knowledge (PK) 

This domain is about teachers deep knowledge and understanding about the 

process and methods of teaching and learning. It includes, with many other 

things, purpose, value and aim of education. A sound PK of a teacher enables 

him to understand how students learn, classroom management, lesson 

planning and student assessment. The PK includes the nature of target 

audience and strategies for evaluating student understanding. It helps teachers 

to understand how student constructs knowledge and acquire skills. So this 

Knowledge requires a thorough understanding of cognitive, social and 

developmental theories of learning and their implementation in the class 

room.  

2.3.4 3rd   Body: Pedagogical Content Knowledge (PCK) 

PCK is the concept of the knowledge of pedagogy which is applicable to the 

teaching of specific content. The idea is consistent with and parallel to 

shulman’s notion of the transformation of the subject matter for teaching. 

According to Shulman (1987) when teacher interprets the subject matter and 

finds multiple ways to represent it , this transformation occurs. He adapts and 

arranges instructional material alternative conception and students prior 

knowledge. This component of knowledge (PCK) covers the core business of 

teaching and learning. It also covers conditions that promote learning and the 

links among curriculum assessment and pedagogy. The flexibility that comes 
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from exploring alternative way of approaching the same idea or issue is 

essential for successful teaching.  

2.3.5 4th Body: Technology Knowledge (TK) 

It is hard to define technology knowledge because its definition changes 

frequently. Technology knowledge remains in the state of flux more than the 

other domains (content and pedagogy). A students learns a definition of 

technology and when he becomes a teacher the same definition does not 

work. So the definition of this knowledge becomes close to that of fluency of 

information technology (FITNESS) suggested by committee of information 

technology literacy of NCR (1999). The committee argues that FITNESS 

goes beyond traditional notions of computer literacy. A person understand it 

broadly enough to apply it productively at work, to recognize when it can 

assist the goal and to continually adapt to its changes. FITNESS therefor 

requires mastery of information technology for successful information 

processing, problem solving and communication. The technology knowledge 

help a person solving different issues and accomplishing different tasks. The 

different thing about this concept of TK is that it does not posit an “end state” 

rather it is open ended which develops and progresses with the passage of 

time with its evolving nature.  

2.3.6 5th Body: Technological Content Knowledge (TCK) 

TCK is an understanding of the way in which knowledge and technology 

constrain and influence each other. Having this knowledge a teacher knows 

more than the content. He develops a deep understanding by which the 

subject matter can be changed by applying the particular technology. A 

teacher needs to understand that how specific content can better be explained 

by using specific technology. He also needs to know that how to develop 

appropriate technological tools for educational purposes. The Choice of 

technology have the ability to afford and constrain the content which a 
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teacher has to teach. Furthermore, technological tools can provide a greater 

degree of change and flexibility in representation.  

2.3.7 6th Body: Technological Pedagogical Knowledge (TPK) 

TPK is the understanding of the change by using a particular technology in a 

particular way. It is based on the knowledge of the pedagogical evidences' 

and constrains of a range of technological tools. It needs a deeper 

understanding of the technology and the disciplinary context within which 

they function.   

The use of whiteboard, for example, is considered suitable only in the 

classroom. It is placed on his front, keeping in view the sealing arrangement 

and teacher’s position. It is supposed to be in control of teacher and student 

only use it when they are asked for. However, it is wrong to think that there is 

no other proper use of the whiteboard. It the same whiteboard is used in a 

different setting like in the meeting of an advertising agency, the concept 

would change. In such setting a whiteboard is not under the control of one 

man like a teacher and someone in the group can replace anyone on the stage.  

Taking another example we see that many computer programs like Microsoft 

Word etc are particularly designed for business purposes. The job of the 

teacher is to reject functional fixedness and develop skills to reconfigure them 

for customized pedagogical purposes.  

Thus TPK needs a creative and open minded use of technology use for 

advancing students learning and understanding.      
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2.3.8 Technology, Pedagogy and content Knowledge (TPACK) 

Technology, pedagogy and content knowledge emerges from the combination 

of three core components (content, Pedagogy and technology) and goes 

beyond all these three basics. It is and understanding based on the interaction 

among. Three core component but different from them if taken individually. 

Broadly speaking TPACK Covers whole of effective teaching and fruitful 

learning. It requires a deep understanding of delivering ideas with the help of 

technology, pedagogical methods that use technology in constructive ways, 

having knowledge of simplifying content to the level of students, prior 

knowledge of students which can be build by using technological tools.  

Expert teacher us TPACK anytime to make their teaching mere effective. 

Every teacher, every course and every environment need different technology 

solution to cope with the situation rather, the solution lies in the ability of the 

teacher to flexibly navigate the knowledge of three core element: content, 

pedagogy and technology. 

Thus teacher needs to develop fluency and cognitive flexibility in the manner 

in which the three domains (T.P.C) interrelate. In this way teacher can 

construct effective solution. At the same time, it is not a straightforward and 

simple thing to see T, P and C as three interrelated knowledge bases. These 

components exist in a state of dynamic equilibrium and viewing any of these 

components in isolation presents a difficulty in teaching. A change in any of 

these three bases needs to be compensated by changes in other two (Mishra, 

& Koehler, 2006) as teaching and learning with technology exist in dynamic 

transactional relationship.  

The compensation can be seen while using a new technology as it brings new 

challenge for the teacher. An expert teacher reconstruct the basic dynamic 

equilibrium among all three components. The “Online Learning” for example 

forces the educators to think about core pedagogical issue, such as how to 
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present contents on the web and how to connect students with that content 

(Perusk & Mishra 2004).  

Teaching using technology is challenging task to do. TPACK framework 

Suggests that all three components play a key role individually as well as 

collectively. Successful teaching using technology requires creating, 

establishing, maintaining and reestablishing dynamic equilibrium. To reach 

this equilibrium is again a challenging task as a number of factors influence 

it.   
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2.4 Students using Technology:  PISA’s Study 

Is the access to ICT is universal? The question is a great importance and 

gained considerable attention. This is to sought out digital divide, a gap in 

adoption of ICT among countries and communities. To what extent the gap 

exits in this modern world of technology among younger generation. Earlier 

studies have shown that communities with younger families have more 

computer and internet access (OECD, 2015). The PISA 2003 data informs the 

current level of access to ICT at home, at school and elsewhere.  

Comparing the collected data from other surveys with PISA 2003 about the 

use of computer of 15 years old the results show that families consisted 

mostly of young people are more likely to have access to computers and 

internet.  

It is also true that youth’s access to computers and internet is higher and 

easier that other countries. That gap puts young people at disadvantage of 

participating fully in social, economic and educational activities.  

Prior to this is the question whether the students used computer ever? Surveys 

show that in most countries a ting minority have used then by the time thy are 

15. In some countries (12/30 countries surveyed) almost 99% students have 

access to computers. It maxico 13 and turkey 14% students never used 

computer by the age of 15. The figure is higher in partner country like Tunisia 

where 39% students have no access to this technology. How ever these 

statistics cover only 15-year-olds enrolled in education now this enrollment 

also duffer widely. 

In all OECD countries 90% of 15 years old are enrolled except maxico and 

turkey. In Brazil, Indonesia, Macao-China, Thailand and Uruguay less than 

60% enrollment is recorded. In some countries, like turkey and Tunisia, there 

were gender differences as well. In turkey more than 21% of female students 

never used computer as compare to 9% of male.  
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PISA’s index of economic, social and cultural status show that those students 

remained in the bottom who never used computer as compare to those who 

occupied top ranks with computer education. For example in maxico 29% of 

students never used computer remained at he bottom quarter and 70% of 

Tunisia were also placed at the bottom. These students have low socio-

economic status at the index.   

2.4.1 Increase in Access to Computer form PISA 2000 to 2003. 

PISA survey of 2003 shows a significant rise in the access to the computer by 

students in past three years. The access rose in almost in every country 

surveyed in 2000 with only exception of Finland where 96% students used to 

use computer in 2000 and no significant change was expected in 2003 

(Student’s access to ICT  (c) 2005).  

The increase in access is shown in the table below.           

Name of the 

Country 

Percentage of the 

students having Access 

in 2000 

Percentage of students 

having Access in PISA 

2003 

Germany 69 93 

Maxico 61 83 

Russian Federation 60 76 

Czech Republic 58 82 

Hungry 55 75 

Latvia 31 55 
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The study found that this rapid change occurred due to the rapid availability 

of computers and at home. It is also hoped that this rate will increase to 

maximum in coming years.  

2.4.2 Conclusion and implication of PISA Studies 

The results of PISA studies show that availability and use of computer 

technology is strongly associated with student’s performance. It becomes 

quite clear that in this age when computer plays a vital role in almost every 

walk of life, those students who have little accessor used it a little access or 

use it a little or not confident in using ICT do not perform well. The students 

who are weak in performance of come from disadvantage background where 

their parents even don’t use computer. The gap between the performance and 

digital divide can’t be fully explained by socio-economic status. The studies 

(PISA and Previous) show that the usage at school may help to compensate 

for this disadvantage of the students with disadvantage background. At the 

same line it is also questionable to what extent school usage / access can 

compensate. This evidence still leaves some students marginalized in term of 

computer usage.  

The question is to what extent the usage of computer in school can contribute 

to greater equity in the performance of the students. In this regard PISA study 

presents quite interesting results that those students who used computer 

widely perform slightly worse than those with moderate usage. To explain it, 

the greater usage does not become useful while looking up the needed 

information on the internet. It is just to visit the concern sight and collect 

needed information. More usage may divert the attention to unwanted 

material.         

In some cases there is little to distinguish the performance on the basis of 

usage. student who use it rarely never perform worse than those frequent 

users. this result raises another issue about the effective use of computer. 
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More micro-studies are needed to change its attention from providing more 

and more technology than ensuring its effective usage. This means that 

teacher training must be ensured and usage of ICT is well integrated be 

ensured and usage of ICT is well integrated in time table. OECD (2015) 

survey has highlighted severe weaknesses in this regard specially leachers 

lack of computers know-how along with scheduling difficulties.  

PISA study carries warning that quality matters more than quantity and 

appropriate use is more effective than excessive usage. This will determine 

the contribution that these technologies make to student’s out come in studies.  

2.4.3 Learning outcomes of students form low socioeconomic 

backgrounds and digital technologies. An Analysis of PISA 2015. 

it is widely believed by the educators, policy makers and even researchers 

that learning outcomes can be improved by using digital technology 

(European commission, 2013). Digital technologies enables access to 

additional learning and helps in making pedagogical strategies for the benefit 

of students. This belief have led to increase in investments in digital 

technologies in school and also provision of laptop for home usage. However, 

there are critical views about the use of technology which are more skeptical 

them encouraging. It has been argued the digital technologies can distract 

students from their necessary academic activities to killing time using social 

media and playing games. In addition the outcome of teaching learning 

process depends on whether schools are keeping a favorable balance between 

digital and traditional inputs  (Bulman & Fairlie 2016). Bulman and Fairlie 

(2016) found mixed finding while examining the casual effects of digital 

technology. A group of meta-analyses found no difference in effectiveness of 

learning process with or without digital technologies (Hattie, 2009;  Tamim et 

al. 2011; Higgins et al 2012). While sung et al. (2016) suggest that mobile 

devices improve learning process as compare to traditional.  
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These mixed approaches, several authors have claimed may be due to the 

purpose for which digital technologies are used (Falck et al 2015; Biagi and 

Loi 2013) and other factors surrounding the technology intervention. To 

assess these claims the researchers have tried to pin point some moderating 

factors. Sung et al. (216) presented may moderating factors. He believers that 

size of effect is greater for children, followed by adults and then secondary 

school students. Secondary, using mobile devices in informal settings brings 

about greater effect size than using them in class. As for as teaching methods 

are concerned, inquiry oriented, mixed methods and computerized testing  

have grater effect; game based learning, direct lectures and self directed 

learning have moderate effect; while cooperative learning had the least effect.  

2.4.4 Digital Technologies and disadvantage Students Theoretical 

Consideration.  

It is a debatable idea whether the use of digital technologies benefit one group 

of students more then the other. It is though that some of the expected 

benefits of using digital technologies could be more relevant to disadvantage 

group as they broaden access to education and could reduce educational costs 

(European Commission, 2013). 1st in reducing the digital divide is to provide 

these technologies to disadvantage groups and giving them opportunity to use 

it.  

2nd step is to reduce the next digital divide which is that how student use these 

technologies with different socio-economic background (OECD, 2016). 

Studies further this digital divide and in equipment, autonomy of use skills, 

social support, motivation (Isomaki and Kuronen, 2013). It the purpose of 

using technology is to achieve learning out comes and goals than more 

comprehensive approach needs to be taken. The Provision and access to 

digital technology may benefit the disadvantage group it the difference is 

based on socio-economic status. As technology has changed the mood of 
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teaching and learning from teacher centered model to student centered this 

may benefit dissaving student a lot (Barley et al., 2002).  

Computer assisted instruction can also motivate the disadvantage students as 

the learning environment in the class room become closer to the real life 

situation with help of AV aids (Barley et at.2002). as for as the case of 

migrant population is concerted, European commission (2016) believe that if 

the learning material is translated in their mother language that may prove 

motivational. However some studies go contrary and believe that digital 

technology furthers and widens the gap between engaged and disengaged 

students (Cranmer, 2010). Warschever and matuchniak suggest that 

technology in itself does nothing rather an “intellectual and social amplifier” 

which widens the gap between more or less successful school. Kozma and 

Wagner (2006), discussing the case of dropouts and those at risk of dropout, 

argue that ICT used to supplement, support, and reinforce learning. They 

advocate that effective Learning environments for the disadvantaged address 

a number of needs: academic, social and linguistic by engaging students in 

challenging tasks, focusing on individual learners skill, and presenting 

frequent assessment and feedback the disadvantaged are helped. Their social 

needs can be met by creating learning community and linguistic needs by 

building on current language skills and developing new one. The author opine 

that ICT should be used in groups to develop social engagement.  

Flack et al (2015) concludes that studies can’t prove, using theoretical point 

of view, whether the effects are beneficial or harmful. They advocate 

empirical analyses should be used to address these issues.  

The findings of this study are quite interesting. The results show that no 

significant change is noticed in performance and achievements of the students 

who learned via technology or standard lesson. The study finds that the 

engagement was higher in technology based learning class and the students 

attended these classes enthusiastically finding them different form traditional.  
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 2.5 Academic Achievement 

Academic achievement is a term which is lavishly used everywhere without 

proper understanding. The term is used in different ways to present different 

meanings. As far as the present research is concerned, the meaning of this 

term can be illustrated as follows.  

The word academic is related to education and the word achievement means 

the extent to which the aims and goals of a particular task are achieved. 

Therefore, we can say that academic achievement is the attainment of some 

set goals in the field of education. Schools, teachers, and students need to 

fulfil some tasks and attain the required goal. The level of attainment of these 

goals indicates the degree of academic achievement.   

It can be the level of achievement of academic or educational goals by an 

institution, student, or teacher. Completion of a certificate or degree is simply 

known as academic achievement. Similarly, the attained GPA by a student 

can also be called his or her academic achievement. 

Constant assessment and exams are commonly used to measure the academic 

achievement but researchers do not agree on one common method for the best 

evaluation of it. Which aspect is more significant is this regard is also 

undecided. Therefore, there is no full and final version of assessment for 

measuring the educational achievement. There are many factors affecting the 

phenomenon. For example, illness, depression, anxiety, bad weather, 

domestic problems, emotional instability, etc. It is therefore, essential to 

consider all these elements in mind while preparing assessment model.  

2.6 Retention 

According to business dictionary, retention is a condition of retaining 

something in mind. It is possible to memorize something in the short term 

memory, but what is the effect of that learning in the long term memory? In 

fact, the long-term memory represents retention of the knowledge. It is an act 
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or power of remembering facts. According to oxford dictionary it is the act of 

keeping facts in one’s memory. Retention is the ability to recognise or recall 

what has already been memorized, learnt, or experienced. Thus we can say 

that learning is the act of taking something to the mind while retention is 

recalling that thing after some time. 

We can also say that possessing a thing for a long term is also called 

retention. The term retention can be used in a number of ways. Retention 

refers to the abilities of the people to absorb and retain different information. 

Retention is the quality of remembering and implementing knowledge. The 

employees of a good company usually have the level of retention very much 

high which means that the employees are able to retain the important 

information and use it benefit the people. 

2.7 Interest 

Various scholars have defined the term “interest” in different ways. We 

cannot stick to one pet definition, as it is not real or factual science. Let us 

discuss some of the definitions. According to the definition given by Obodo 

(2002), interest is a force of attraction, which compels or persuades a student 

to give a response to some stimulus. It means that a child can develop interest 

if he has been attracted by some stimulus or the stimulus itself is stimulating, 

persuading enough to raise the interest of the student. Thus it can easily be 

concluded that if the child in interested in some particular lesson, he or she is 

bound to pay attention to that particular lesson. We can also define it as the 

interest develops just because of curiosity to learn or eagerness to learn and it 

cannot be developed by force (Peters, 2002). 

The English Encyclopedia (Webster’s, 1989) defines interest as the 

sentiments of a person whose inquisitiveness, concentration, and concern are 

occupied by something. The word “something” here denotes the thing that 

draws the attention, or involves and arouses the curiosity of a person.   
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According to the view point of Hilard (1989), interest is a continuous 

inclination to pay attention to some activity or enjoy some content.  Similarly, 

Ezema (2000) is of the point of view that interest is the response, feelings, 

and reaction about mathematics and mathematics related situation or task. 

According to the view point of Obodo (2004), there are different types of 

interests and the most imported type of interest is that which a student has 

while entering the classroom. It means that if a student enters the classroom 

with a positive interest regarding a specific subject he or she will be able to 

enjoy studying that subject and will also be able to acquire the knowledge of 

that subject up to his or her entire satisfaction. Learning that subject will 

become easy for him and he will absorb more in less time. Moreover he will 

not get bored while studying that subject. Thus it is necessary to develop such 

type of interest among the students.  

It is a fact that the term “interest” reveals various meanings to various people. 

Every person perceives the term according to his or her own circumstances 

and experiences. Thus, Nwagu (1992) defines the term “interest” as a specific 

type of attitude, which is entirely positive and is always associated with such 

activities and actions, which satisfy their needs and give them pleasure. This 

type of attitude denotes the interest of a particular person and it is very much 

necessary to develop such interest among the students, as it can be very much 

helpful in improving their academic performance.  

Similarly, some scholars went further to explain the term. Harbor and Peters, 

(2002) state that the two terms “interest” and “attitude” are related to the 

personal likes and dislikes. Both the terms are concerned with groups, social 

institutions and activities. Similarly, both the terms revolve around the 

personal feelings of an individual about something and the distinction can be 

created between them on the basis of that thing. They further explained, 

“While attitude is concerned with the feeling towards an object or a social 

institutions or a group, an interest is conceptualized as being feeling towards 
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an activity”. They further elaborated “interest and attitude have so many 

things in common, both are highly susceptible to feeling, require frank 

responses from the subject and are able to assess only the characteristic that 

individual is able to or wishes to reveal” (Harbor-Peters, 2002).  

Njoku (1997) strived hard to find out the difference between motivation and 

interest and reached the conclusion that both the terms are interrelated and 

both of them have many things in common. According to him, an individual 

shows interest in everything he does only if he or she is internally motivated. 

The individual will pay attention to everything, which he considers important, 

and have some meaning for him. 

 In the point of view of Obodo (2002) “interest” is a determinant to success, 

and is the second most important element after intelligence. It is a fact that the 

success of any individual in the field of basic electricity is very much 

influenced by his or her interest. When the interest is combined with the 

efforts, it leads to success. “Interest is perceived in relation to internal state of 

mind or reactions to external environment or pre-disposition to experience” 

 We can explain the term interest as the mental readiness of an individual 

responding towards a situation, thing or person in a specific way, for example 

responding with hatred, love, resentment or fear and with a specific degree of 

intensity. According to Nna (2002), interest shows a mental state or emotional 

state of an individual in which he or she responds to a particular situation. So 

it can be said that interest is an internal state of mind which clearly influences 

the personal actions of an individual. It means that the personal feelings, 

impressions and response of an individual in the field of basic electricity can 

influence his progress in the field of electricity and other electricity related 

functions. 
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Scholars have categorized interest in four main types. The main four types of 

interest are called expressed interest, manifest interest, tested interest and 

inventoried interest.  

Expressed interest is that kind of interest in which an individual verbally 

declares his interest in an object or activity. For example, an individual 

admits that he likes an activity or he declares that, he dislikes an activity or 

even he shows indifference regarding an object or activity.  

Manifest interest is that type of interest in which the actions of an individual 

clearly indicate his or her interest. The individual does not have to declare it 

verbally but it can be seen through his actions and gestures. For Example, a 

student who is always seen with a text book and note book, solving different 

problems and attending the class regularly is clearly interested in that subject. 

Here he does not need to express his interest but his interest is manifested 

through his actions.  

The third type of interest is the Tested interest. It is that type of interest which 

is neither seen nor can be declared by the individual, it can rather be pointed 

out with the help of an achievement test. If an individual is interested in some 

activity, he or she will be able to perform it well because he or she usually 

work on that activity due to his inclination and such type of interest can only 

be measured with the help of an achievement test. Such type of interest can be 

objectively tested. For example, if we wish to measure the interest of students 

in the subject of basic electricity we will have to give him an achievement 

test. It will be assumed that the students will perform well in that test as they 

have spent a lot of time to learn that subject. They have already learnt the 

subject due to their constant practice and repetition. When such kind of 

achievement test is administered to measure the interest, this type of interest 

will be called tested interest. 
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Inventoried interest can be measured with the help of an inventoried test. 

Inventoried test can be used to find out an individual’s likes and dislikes 

regarding a great number of objects or activities like school subjects or 

occupations already listed in the interest inventory.  Interest inventory can 

widely be used to find out students’ interest in different areas. For Example, if 

we wish to measure the interest of the students in basic electricity or technical 

drawing we can use the subject inventory which means that subject inventory 

can be used to measure interest in learning areas. It measures an individual’s 

likes, dislikes or responses showing indifference for the subject or activity 

related to the respective subject. This type of response is usually shown 

verbally or can be manifested through actions. To measure such type of 

interest, it is necessary to observe different actions of the individuals at 

different occasions. After observation, interest inventory can be administered 

to measure the interest of the individual regarding different subjects or 

learning areas. 

2.8 Information communication Technology (ICT)  

There is a misconception among the masses that, “ICTs” generally refer to 

computers as well as computer related activities but fortunately, it is not like 

that. No doubt, computer plus its applications performs a vital function in the 

contemporary system of information yet there are other technologies, which 

are also, included in the phenomenon known as “ICT”. Many scholars and 

researchers have defined this term and their definitions vary with the advent 

of new technologies. Therefore, we cannot stick to one definition. We will 

have to discuss some of the definitions given by eminent scholars and 

researchers in order to understand it in a better way. Let us take some of the 

definitions and discuss them. 

Pelgrrum and Law (2003) state that the expression “information technology” 

took the place of the word “computer” at the end of 1980, which shows a 

change of focus from computing technologies towards storing and retrieving 
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the information. This statement points out that the computers were used only 

as computing devices before the term IT was introduced in 1980s and with 

the advent of this term the concept of storing and retrieving the information 

was also introduced. No doubt, it was a milestone as far as technologies 

related to computers are concerned. With passage of time, public was given 

access to the email around 1992 and the term “ICT” was introduced (Pelgrum 

& Law, 2003). 

Now this definition explains the journey of the expression. It is astonishing 

that before 1980 the term was not used. The term  invented in 1980 was 

“information technology” still far away from the term “information 

communication technology”. Only the word computer was used before it and 

this word stood for only computing technology. There was no concept of 

storing and retrieving the data. It is also worth noting that the term “ICT” was 

introduced around 1992. It took approximately twelve years to change the 

term from “IT” to “ICT” but today the world is changing so rapidly that 

countries like Pakistan are lagging far behind to cope with the modern world. 

 The term “ICT” encompasses telecommunication equipments and services, 

internet service provision, media and broadcasting, information technology 

services and equipments, documentation centre and libraries, network based 

information services, commercial information providers, and communication 

activities (United Nation Report, 1999).  

This definition is a bit wider and it covers almost all the equipments present 

in that time but this definition still does not suit the present world “ICT” as 

more and more inventions are being made and new technologies are emerging 

every now and then. All such technologies which work along with the internet 

are now part of this term and they cannot be excluded from the definition of 

“ICT”. 
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“Information Communication Technology” might be considered the 

combination of Informatics Technology and other communication 

technologies related to it (UNESCO 2002).  

This is a very short definition given by UNESCO in 2002. This definition has 

used an expression “other communication technologies” which clearly 

indicate that the communication technologies are not limited and they are 

increasing day by day. Thus, the definition avoids mentioning the names of 

all such technologies and uses the above-mentioned expression to include all 

the new inventions. 

Different kind of education related products like CD ROMs, interactive voice 

response system, radio and television broadcast, radio counselling, television 

lessons, audio and video conferencing and emails are incorporated into the 

education field to carry out various tasks (Bhattacharya and Sharma, 2007).  

This definition is a bit new as it mentions some of the modern equipment’s 

used in “ICT” but still it does not cover all the modern technologies, as there 

are still many more things, which are a part of the modern “ICT”.  

The word “ICT” is the amplified term for “IT”, which lays a stress on the role 

of integrated communications (Murray, 2011) and it also involves computers, 

necessary software and telecommunication i.e. telephone lines and wireless 

signals. (Foldoc, 2008).  

Two different definitions are joined above to give one compact definition but 

still there is a lot to add in it. Here the integrated communication means the 

modern way of communicating with one another. Here integration does not 

mean the incorporation of “ICT” in education but it stands for the modern 

communication performed by using modern technology and internet. The 

technology without internet is good for nothing. Thus, all the modern 

technologies need access to the internet to perform the required task.  
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According to Mr. Singh (2013), the word “ICT” is the compilation of various 

resources and technological tools that are utilized in order to accumulate 

manage as well as broadcast the required data.  

As the definition given by Singh, is a recent one that is why it gives a broader 

vision of the term. Here two expressions are introduced, the first one is 

compilation of various resources, and the second one is technological tools. 

These two expressions encompass many things. Although the names of the 

resources and technologies are not mentioned, yet these expressions cover a 

lot. 

It is a fact that the “ICT” has become an essential part of people’s lives in the 

modern world. In the present modern western societies newspapers are read, 

bills are paid, friends and relatives are in touch, and any kind of information 

is received via internet. The technology related to “ICTs” is extensively 

utilized into the field of education for compilation, organization, as well as 

investigation of different data. “ICTs” utilized in the field of education  

consists  of  wide  range  of  devices, like computers, TVs, projectors, 

graphic,  search  engines,  electronic mail, tablets, laptops etc . The 

incorporation of “ICT” in the field of education may have a positive effect on 

the learning process by diverting the focus from the conventional teacher-

cantered approach towards the modern learner-cantered approach. 

Furthermore, it gives chances to develop the knowledge, reasoning faculties, 

various skills of communication, discussion skills, skills for higher thinking, 

problem solving approach, as well as creativity (Sheikh & Khuja, 2011; 

Yusaf Afolaby, 2010). 

Here the researchers not only give the definition of the term but they also 

mentioned the used of “ICTs” in the modern education system. Some of the 

devices are mentioned in this definition but there are still many more to 

mention. It is also mentioned here that the use of “ICTs” may have a positive 

effect on the learning process by diverting the focus from teacher to student. 
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This further implies improvement in different faculties of the students. The 

students can furnish their different skills if the use these modern tools in their 

learning process. Today as we know that it is impossible to live a successful 

life without using these modern technologies, thus, it becomes very much 

important to learn these basic skills and especially it is very essential for the 

new generation to have a good grip on the use of “ICTs”.  

In fact, the use of “ICTs” during the teaching learning procedure is divided in 

two main parts. One is “ICTs” used for education and the second is “ICTs” 

used in education. The first one that is “ICTs” used for education tell us about 

the development of “ICT devices” especially for the purpose of teaching and 

learning while the “ICTs” used in the education suggest mere implementation 

of these devices in the instructional procedure (Okoro &  Ekpo, 2016).  

This is a very recent definition, which has divided “ICTs” in two parts. The 

first part of the “ICTs” are the technological developments, for example 

Computer, tablets, android phones, inter and intra net etc and the second part 

is the use of these devices for process of teaching and learning. Thus, it is 

very much necessary to learn the effective use of these devices during the 

instructional process; otherwise, their invention is of no good to us. Effective 

use means using the devices to their fullest extent. 

Keeping in view all the above definitions and discussion, we can define the 

term “ICT” as under. 

“ICT” is an expression, which stands for information and Communication 

Technology. This term comprises of three words Information, 

Communication, and Technology. The word Information represents the 

resource, which has no value until it is extracted, processed, and utilized. 

Therefore, we can define the word Information as the data refined into the 

form that is significant or important for the recipient for reaching any 

conclusions and taking decisions. The word Communication is the procedure 
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of sharing experience, feelings, thoughts, sentiments, ideas, etc. with other 

people through a media. The word Technology means the methods and 

strategies used via mechanical and electrical devices and instruments, library 

inventories, textbooks and different media equipment’s.  

2.9 Brief History of ICT entering the classroom 

As far as the socio economic development is concerned, the society has gone 

through three main phases. The first phase was about agricultural revolution, 

the second phase was about industrial revolution while the third phase is 

about Information Communication technology, which is still in progress. 

These three phases of revolution, no doubt brought a great deal of change in 

the society. The journey from simple life to the complex life took place 

during these phases. Although hundreds of technological inventions had been 

made during these phases to facilitate the human being yet these inventions 

also brought havoc in the simple life of man on earth. Now it has become 

essential for the man to learn how to use these technologies because without it 

human survival is difficult. The phase of communication information 

technology is still in progress and the present day needs many skills to be 

acquired by the man to live a successful life in this era. 

Daniels (2002) concluded that “ICT” has evolved as a basic building block in 

the modern society, within a very short time. Understanding and acquiring the 

fundamental concepts and skills of “ICT” is considered as a part of core 

education in many countries. The integration of technology into education 

started even from 1600s. If we stick to this statement for a moment, we will 

understand the need of acquiring different skills of using “ICTs”. No doubt, 

the evolution of technology and its integration in education started long ago 

but presently it is changing very rapidly and acquiring these skills, has 

become very much difficult for the elderly people. It is therefore, a great 

issue, which need to be handled very carefully. If we do not integrate these 
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technologies in our education, it will become very much difficult for the next 

generation to keep abreast with the modern world. 

Let us have a look at the chronicle development and integration of technology 

into education.  

2.9.1 Slide Rule  

Robert Bissaker introduced the Slide Rule in 1656. He designed it for the use 

of engineers and scientists and it was used until early 1970s. Eventually the 

Slide Rule entered the classroom for the teaching of mathematics. The slide 

rule can rightly be called the predecessor of electronic and graphic calculator.  

2.9.2 The Hornbook 

 The Hornbook was a device used to teach the basics of English such as 

vowels, consonants, and alphabets. The Hornbook also entered the classroom 

in 1600s. Later on the concept of trinity and Lord Prayers were also included 

in the Hornbook.  

2.9.3 The Magic Lantern  

This device was basically used in homes and theatres but it also entered the 

classroom after some time. It was first introduced in 1646. It was used in 

order to increase the pace of learning and students’ involvement. Different 

slides had been used in this device. These were photographic slides and could 

be used as one slide at one time to view a particular image or theme topic. 

The expert people were able to shift various slides rapidly and the image 

seemed to be moving.  

2.9.4 Slates and Chalk  

The students used slates in the 1800s that were small blackboards. The 

students used to write on slates with the help of chalk. The slates were 

adopted at that time with an idea to replace the paper and pen but the slates 

are very small so they are not suitable to solve long sums. The slates were 
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used to solve short questions and sums. The students used to erase them in 

order to write a new question or sum on it. In Pakistan the slates are still used 

in government institutions.  

2.9.5 Blackboards  

Blackboards were made of slate and a wooden border was used to prevent it 

from breaking. As slates were easily available, that is why black boards were 

introduced in the classrooms in the 19th century. It was just recent that the 

blackboard were replaced by the white boards due to the potential health risk 

of using chalks. As far as Pakistan is concerned, these blackboards are 

constructed on the wall with cement surrounded by cemented edge. Then 

these cemented boards are painted black. These blackboards are still used in 

the public institution of Pakistan. 

2.9.6 The Calculating Engine 

Charrles Babage invented an engine for calculation in 1822. This engine laid 

the foundation of today’s computer. Charles created this device keeping in 

mind that the device should be able to use input mechanism, storage system, a 

special unit for central processing, and a device to be used for the output. 

That is why Charles is considered as the “Grandfather of Modern Digital 

Computing”. The modern digitized computers are the computers that we see 

in today’s classrooms and these computers are invented after the calculating 

engine introduced by Charrles. 

 2.9.7 Stereoscopes  

The stereoscopes were released in the early 1900s. The device was released 

into the market for the public to enjoy 3D images. This piece of equipment 

was very much liked by the people using it at home for entertainment. After 

some time it was ultimately marketed to schools for educational purposes. 

The device was used in the Classrooms to view three- dimensional images in 

order to reinforce the major points of the lesson. This tool was very much 
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helpful at that time and was widely used in order to reinforce the learnt 

lesson. 

2.9.8 The Film Projector  

The film projector entered the class by 1925. The main function of the 

projector was to display still images from a filmstrip along with an audio 

recording. The film projector was not automatic and the images were 

manually changed as the person advanced through the filmstrip. This device 

was used to teach different topics at school until the beginning of 1980s.  

2.9.9 The Radio 

The radio was used in education in 1925 and the Board of Education in New 

York City broad casted its first lesson over the radio in 1925. The radio was 

also used by some school to broadcast their lessons with the help of a radio 

station. This invention really broadened the horizons for the educators. Radio 

was used to broadcast the information in verbal form. Lectures and verbal 

instructions were also broadcasted for the benefits of the students and 

teachers. 

2.9.10 The Overhead Projector 

 An overhead projector is a device that uses transparent sheets and a person 

can write on them with an erasable maker. In fact, the overhead projector was 

a very good alternative to the blackboard. This device was used for the first 

time in the classrooms during 1930s. This device was very helpful for the 

teachers as they were able to write on the transparent sheets which can be 

reused. The teacher was able to write without turning his face towards the 

white board. The particular notes of the teachers were automatically shown 

on the screen for students during any lecture.  
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2.9.11 Headphones   

Headphones were first introduced into the classroom in early 1950s, and were 

installed in listening stations. It was easy for the students to revise, review, 

and reinforce the major concepts of different lessons by using headphones 

and listening stations. The listening stations were also known as language lab, 

which are now replaced with the modern computer. 

 2.9.12 Videotape  

Videotapes were used in the classrooms during 1950s after its first 

presentation in the city of California. After a few years, the wide magnetic 

tape was introduced and used in the classroom environment.  

2.9.13  Microfilm Viewer  

The microfilm viewer was also known as individual filmstrip viewer. It was 

first introduced in 1960s. This device was then exported to the libraries and 

different institutions. After introduction of this machine, it became easy for 

the learners to watch different strips at their own.  

2.9.14  Calculator 

 The calculator introduced during 1970s and it was widely used in the 

classrooms to solve different sums. Public Broadcasting System (PBS) Public 

Broadcasting System (PBS) was also introduced in 1970s. It became possible 

for the learners to view different topics on a television with the advent of 

Public Broadcasting System.  

2.9.15  Apple II  

The Apple Company introduced this machine in 1977, and it gave the learners 

an opportunity to use computer games in order to learn different lessons of 

geography and solve various sums of mathematics. This machine    had no 

access to the internet but it had a floppy drive.    
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2.9.16  The Personal Computer  

It was early 1980s, when IBM Company (International Business Machines) 

introduced its first complex machine called personal computer. Moreover, the 

machine introduced by the Plato company was also a computer and no doubt 

this machine was also introduced in the market for educational purpose.  

2.9.17  The Internet  

The facility of internet was provided to the public in the mid-1990s. Before 

this, only the military, academic institutions and NASA used the internet. In 

the beginning the dial up connection was used which was very slow and it 

could not play the videos in a proper way. After the provision of internet to 

the public, a rapid change has occurred and different kinds of devices have 

been invented.  

Some of the devices of the modern age are the interactive white board, 

iclicker, ipad, internet enabled smart phone, tablets and Google cardboard etc.  

According to Pelgrum and W. J. Law (2003) the interest in “ICTs” developed 

from the time when computers were not completely integrated, in the 

teaching learning process of traditional subject matter and it was  commonly 

accepted that the education system is meant to prepare the citizens for a 

continuous learning in an information society. The 90s is considered a decade 

of access to information and communication through computer as the services 

based on internet like Worldwide Web plus e-mails were easily accessible by 

the common man. It was the time when CD Rom replaced the floppy disk 

drive and became a standard for distributing information and packaged 

software which made the educators focus at the utilization modern machinery 

in order to develop teaching learning process as a ground for utilizing money. 

Discussing use of modern tools at school needs to understand the link 

between computer technology, schools and the learning process. 
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2.10 Factors affecting integration of ICT in education 

“ICT” is considered the most effective means of communication as it has 

transformed the instructional process in one way or another. To integrate 

“ICT” effectively in the instructional process, it must be kept in mind that the 

factors like computer self efficacy, teaching experience, professional 

development, teachers’ educational level, accessibility, technical support, 

skills to use technology, policy of the government regarding “ICTs”, and 

technological characteristics certainly leave an impact upon using “ICTs” in 

education by the administrators and instructors. (Ali, Haolader & 

Muhammad, 2013). All the above-mentioned factors influence the integration 

of the “ICTs” a lot and it is therefore very much necessary to work on them 

before the incorporation of “ICT” in education. Suppose the teachers have no 

experience of using them or there are no courses for their professional 

development or even they are unable to access these facilities then how can 

development occur. Therefore, all the above mentioned issues must be 

addressed before the integration of “ICT” in education or teaching learning 

process. 

According to Andoh (2012), there are three levels of factors, which affect 

integration of “ICT” in education. 1. Teachers level hindrances, 2. School 

level hindrances, 3.system level hindrances Teachers’ level barriers include 

the incompetency of the teachers to use “ICT”, lack of self-confidence among 

the teachers, lack of pedagogical and professional training for the teachers, 

and lack of different other training programs regarding use of “ICT”. Schools 

level barriers comprise lack of proper infrastructure for “ICTs”, old 

equipments, ineffectively maintained equipments, unavailability of suitable 

instructional software and programs, absence of “ICTs” accessibility, scarcity 

of proper “ICTs” integration, dearth of project related understanding and lack 

of understanding to mainstream “ICT” with the policy of the school. System 
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level barriers include unbending conventional system of education, lack of 

organizational structure, and obstructive curricula. It may help us decide how 

to handle these barriers if we know the extent of these barriers influencing the 

organizations and people (Andoh, 2012). 

Andoh has very beautifully elaborated the factors influencing the integration 

of “ICTs” in education. These factors need to be addressed properly in order 

to incorporate “ICTs” in education. If these factors are not kept in mind the 

whole process will end in smoke. Therefore, it must be kept in mind that 

handling these barriers is very much essential before the incorporation of 

“ICTs”. Three different levels of barriers are discussed here and every level 

has its own significance. Therefore, we cannot ignore any level before using 

“ICTs” in the class. 

2.11 Reviews of Related studies for the impact of “ICTs” in education  

 Researchers are trying hard to find out whether the use of “ICTs” in 

education is beneficial or it plays no significant role in this regard. Different 

types of researches are carried out throughout the world in order to identify 

the role of “ICTs” in education. Majority of them are of the view that “ICTs” 

help students improve their retention, understanding and concept of the 

subject matter while there are also some researchers who do not agree with it. 

They hold the view that using “ICTs” in the field of education has brought no 

change in the teaching learning process. Some of them even think that “ICTs” 

are not fit for the learners of different age. They think that “ICTs” have a 

negative impact on the young children and it negatively molds their 

behaviour. Proper and strict observation is necessary while children use 

“ICTs”.  

Following latest studies are directly related with my current study: 

Qaiser, Naseer & Farhan (2017) state that the quick progress in the field of 

“ICT” has brought uprising in the twenty-first century and has changed the 
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needs of highly developed societies. “ICT” is getting increasingly important 

in education as well as in our daily lives. The findings discovered that “ICT” 

has a positive impact upon students’ academic accomplishment as well as 

students’ retention as far as the chemistry subject is concerned. The “ICTs” 

integration in education was found more forceful, effective, satisfying and 

helpful in teaching of chemistry at secondary level; it is therefore, suggested 

that the teachers should integrate “ICT” in their teaching of chemistry. IT 

teachers and other teachers may be consulted in all schools on main concern 

and they must be trained specially. They have emphatically recommended 

that the infrastructure of the schools ought to be planned in such a way that 

ICT could be used productively.  

ICT can be utilized in the educational institutions to build up the knowledge 

and expertise of learners to prepare them for the 21st century (Andoh, 2012). 

This statement of Andoh describes “ICTs” as a tool to prepare the coming 

generation for the future. According to him, “ICTs” can help us prepare our 

next generation to be able to live in the 21st century. As far as this thinking is 

concerned we must keep it in our minds that 21st century is the century of 

technological development. If we do not help, our children learn the use of 

these modern technologies they won’t be able to keep abreast with other 

nations. They will obviously be lagging behind and the survival will become 

very much difficult for them. Thus it becomes our foremost duty to keep our 

children up to date and make them learn the use of modern technologies. We 

are already left behind and we must not waste any more time. We should try 

our level best to adorn our generation with the modern skills in order to get 

them prepared to live a happy life.  

Learning with the help of “ICT” creates a great inclination towards 

collaborative learning among facilitators and learners, which is not restricted 

to only a classroom. Such type of collaboration is very different from the 

environment of conventional learning. For example, educators and learners 
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are engaged in learning even after the school time because of distance 

learning (Haolader, Ali & Muhammad, 2013). It means that Haolader, Ali and 

Muhammad are of the view that the “ICT” can help us create a collaborative 

learning environment. The teachers and students can work in collaboration 

with the help of “ICT”. Furthermore, this collaborative learning environment 

is not limited to classrooms only as the teachers and students can be in 

contact with one another even after the school time with the help of “ICTs”. It 

is a bitter fact that such type of collaboration is impossible in the conventional 

learning environment.  

The use of “ICT” in classroom is very much necessary as it provides a chance 

for the learners and instructors to control, operate, store and retrieve data and 

the “ICT” based system helps the instructors to prepare lesson plans and 

arrange the material such as course content and other information(Ali, 

Haolader & Muhammad, 2013). It means that the instructors can prepare their 

lesson plan if they arrange the course and other information according to the 

need of the students using “ICTs”. They can get the required information 

through internet and can prepare and arrange it for classroom teaching. 

Moreover, they can store their arranged information and can retrieve it any 

time for the benefit of the students. That is why they consider the 

incorporation of “ICTs” in the field of education very much essential.  

Poor numeracy skills, difficulties in understanding  algebra and a total failure 

in learners’ mathematical competency- all contribute to the growing 

Mathematic problem and it is both nationally and internationally, a major 

issue for the education industry (Celik &Yesilyur, 2013; EACEA, 2013; 

Gill,2010). Thus, many institutions worldwide have prioritized the need to 

find a solution for this problem (Symonds et al 2008, ACER, 2010). This 

statement no doubt explains the factors contributing to the growing 

mathematic problem. All the indicators mentioned in this statement affect the 

understanding of the students regarding mathematics in one way or the other. 
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These factors are the reason for poor mathematics worldwide and it has now 

become an international issue. Mathematics is considered mother of all the 

sciences and poor mathematics can lead us nowhere. As it has become a 

chronic issue for the education industry, thus many institutions worldwide are 

trying hard to find a solution for it. Perhaps ICT can provide us some solution 

for this problem.  

Using “ICTs” to build up an environment for electronic learning is now 

growing widespread throughout the world. It is because of the evidences, 

which show that effective, novel and demanding use of ICT sustains and 

stimulates the engagement level of the students in the teaching and learning 

of mathematics (Sharma, 2013). Here Sharma states the benefits of using ICT 

in mathematics. In his point of view ICT helps students sustain their 

involvement level during the teaching learning process in mathematics. That 

is just because of the effective and efficient use of ICT that the environment 

for e-learning is growing common throughout the world. Sharma’s this 

statement supports the use of ICT for the useful engagement of students and it 

is a fact that a meaningful engagement of students contribute a lot in their 

learning process.  

ICT is considered an essential ingredient of the modern course of study for 

mathematics. Today’s teachers are motivated to integrate “ICTs” in their 

teaching learning process in order to support and increase students learning 

and their level of engagement in mathematics (VCAA,2011). This report also 

supports the incorporation of “ICTs” in the process of teaching and learning 

mathematics and claims that ICT has become a very important part of the 

modern curriculum for mathematics. This report further explores that the use 

of ICT can increase the learning pace of the students and it can also 

contribute a lot in the engagement level of the students of mathematics.  

The function of “ICTs” in the involvement of students while acquiring 

mathematical knowledge has become a foundation of great attention among 
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researchers, instructors as well as educational policy makers throughout the 

world (Dix, 2007). Dix gave this statement in 2007. According to him, the use 

of ICT for the students’ engagement has become very much important. 

Teachers, researchers and policy makers of the whole world are now taking 

much interest in using ICT for the purpose of students’ positive engagement.  

According to Ball and Piarce (2009), integration of “ICTs” in teaching and 

learning the subject of mathematics engages and motivates the learners. 

However, the vivid effect of using “ICTs” in mathematics is not clearly 

recognized. Moreover, the thinking of researchers about the benefits of the 

“ICTs” differs. The findings of about two-hundred studies  were analyzed and 

it was concluded that the classrooms of mathematics supported by technology 

had an encouraging effect upon students’ learning. (Neal, 2005); similarly, 

Marshall (2002) also gave evidence of the benefits of educational 

technologies in learning. According to Romeo (2009, p.43) the use of ICT, 

increased the pace of work and motivation among the students, it also 

improved their behavior especially among those students who were 

characterized by the lack of interest in learning mathematics. Therefore, we 

can say that the integration of “ICTs” in teaching learning process of 

mathematics can bring a hell of changes. It can develop students’ motivation, 

increase their interest in learning mathematics, engage the learners for a 

longer period without facing any boredom, encourage them to learn 

effectively, increase their pace of learning, develop their behaviour and help 

them attain their goals in a better way.  

According to Cotton (2001), students getting instructions with the help of ICT 

retain their learning in a better way. The activities and existence of the 

modern man are totally reshaped with the emergence of ICT, especially in 

setting of globalization (Evey, Emmanuael, Joseph, Denis & Asinde, 2010). 

In the modern world, the incorporation of “ICTs” into the instructional 
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process is highly advocated both nationally and internationally (Okoro & 

Ekpo, 2016)  

According to Ashley (2016), Educators can get a lot of help from the modern 

technology to prepare the students for the present world stresses. As the 

whole world is going to be more technology dependent so, it becomes very 

much necessary for the students to get ample knowledge of ICT, in order to 

be beneficial citizens of their country. The utilization of “ICTs” during the 

instructional process is a practical way to provide the learners with the 

required information so that they might be able to acquire the required 

abilities needed in the modern world. In the modern world a person who does 

not know how to use this modern technology is like an illiterate person. Gone 

are the days when people use to send letters through post offices. Now with a 

single click the message is circulated to all the people within the twinkling of 

an eye. In this modern era if someone is not able to use these devices will 

have to suffer for many reasons. 

Learning behavior has been changed since ICT has entered the classroom to 

become a part of the teaching learning process (Agrahari & Singh, 2013). 

This statement rightly points out towards the change in behaviour. In the 

beginning, the students had to memorize everything by the dint of their hard 

work. There were no tools for the reinforcement of any lesson in the past, 

thus cramming was the best tool to keep the things in mind. Now the scenario 

has totally changed. There hundred and thousand of tools, which can help the 

students, retain their subject in powerful manner. Therefore, we can 

understand the shift from cramming to understanding and it is no doubt a 

great change in the behaviour of the learner. 

Behlol, Yousaf, Parveen and Safdar (2011) completed a research to know the 

efficacy of utilizing “ICTs” at Secondary Level in the subject of mathematics 

and their conclusion show that utilizing “ICTs” is very much useful in 
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learning the subject of mathematics as compared to the prevailing traditional 

method of teaching. 

The conclusion of the study is in favour of utilizing “ICTs” as far as the 

subject of mathematics is concerned. This study supports ICT approach and 

considers it better than the traditional way of teaching mathematics. It seems 

that there is a hell of difference between the two methods. Mathematics is a 

very tough subject and it becomes very much difficult for the students to learn 

it using the textbooks only. Lecture method cannot give them ample practice 

and therefore it cannot produce the desired results. Therefore the use of 

“ICTs” in the subject of mathematics is getting popularity day by day. 

Kumutha, Ziden, Spian and Ismail (2011) conducted an experimental study 

and found out that the incorporation of “ICTs” in education has a very good 

impact on the academic realization of the students in the subject of science. 

Moreover, this study also tried to explore the disparity between achievement 

of female and male participants and concluded the male participants 

performed better than the female participants did.  

The researchers of the study are of the point of view that the incorporation of 

“ICTs” in the subject of science is very much beneficial for the learners as it 

has a very good impact on the achievement score of the students in the 

subject of science. Science subject is usually considered difficult in Pakistan. 

Students face many difficulties while handling this subject. They normally 

borrow a helping hand from cramming to score good in the exams. Majority 

of the students do not get what is written the subject of science. They only 

memorise the material and reproduce it in examination hall to get a good 

score. The students with good memory score high while the students with 

weak memory score low. If science subject is taught using “ICTs” in 

Pakistan, it will produce good results. Moreover, the study also tried to 

explore the gender disparity and revealed that the male participants performed 

better than the female participants did in the subject of science. It might be 
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just because the male usually like the use of technology as it develops their 

interest also. 

An investigational study carried out by Ponce, Onofa and Carrillo (2010) 

demonstrates that incorporation of “ICTs” in math subject had a positive 

result on the accomplishment scores of the learners but utilization of “ICTs” 

in language could not increase their achievement scores. This study was 

conducted in 2010 and it clearly mentions that using “ICTs” in the subject of 

mathematics produced good results as far as the achievement scores of the 

learners are concerned. It means that the subject of mathematics needs to be 

taught with the help of “ICTs” if we wish to improve the condition of our 

students in the subject of mathematics. The study further explores the impact 

of using “ICTs” in language and reveals that there was no change in their 

achievement scores as far as language is concerned.   

According to Sheela and Badeleh (2011) the use of ICT in the subject of 

chemistry was more effective than the use of laboratory models as far as 

students achievement, comprehension and retention of learning is concerned. 

This study was carried out in 2011 and it clearly mentions the effectiveness of 

using “ICTs” in the subject of chemistry, as far as students’ learning, 

comprehension, and retention of the subject matter is concerned. The study 

further elaborates that the use of “ICTs” is far better as compared to the 

models used in the laboratory for the teaching of science. This study supports 

the integration of the “ICTs” and recommends its proper utilization. 

Shailija and Avinash (2013) found out the utilization of “ICTs” in education 

more effective and compelling while teaching chemistry as compared to the 

conventional method of teaching as far as achievement scores of the students 

are concerned. This study also supports the utilization of “ICTs” in the 

subject of chemistry. The study explores the difference between the 

conventional method of teaching and ICT approach and states that ICT 
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approach is more effective as compared to conventional method in the subject 

of chemistry as it has produced positive impact on their scores. 

Kumutha, Ziden, Spian and Ismail (2011) discovered that utilizing “ICTs” in 

teaching science subjects increased the achievement scores of the students. 

This study also supports ICT utilization in the science subjects like Physics, 

chemistry, biology and mathematics. The study shows that due to ICT 

utilization, the achievement scores of the students increased. It means that 

ICT utilization can help students learn the lessons easily and retain for a 

longer period.  

Similarly, Behlol, Yousaf, Parveen and Safdar (2011) found out that the 

application of “ICTs” leaves a good impact on attainment scores of students. 

This study is also in favour of using “ICTs” in the subject of mathematics at 

secondary level. The study explored a good impact of ICT utilization on the 

achievement score of the students in the subject of mathematics. The study 

clearly reveals vivid improvement in the scores of the students due to the use 

of “ICTs”. 

Ekpo and Okoro (2016) also carried out an experimental study and found out 

that the students who were taught using ICT, performed well as compared to 

the students who were taught using the conventional method of teaching. This 

is a recent study which also supports “ICTs” incorporation in education. The 

study reveals that there is a vivid difference between the performance of two 

groups, taught by using “ICTs” and taught by using conventional method 

respectively. The use of “ICTs” help the students perform well.  

The study conducted by Avinash and Shailja (2013) reveals that using ICT in 

the teaching learning process is more persuasive and successful than the 

traditional teaching approach as far as students’ achievement scores in 

chemistry are concerned. These findings are in opposition to the findings of 
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Cener, Acun and Demirhan (2015) that are of the point of view that ICT does 

not have any positive impact on students’ achievement scores.  

The above to studies have different findings. The study carried out in 2013 

state that using “ICTs” are very much helpful in the subject of chemistry as 

they attract the students and their engagement level increases, which results in 

the better achievement scores. The study further states that ICT approach of 

teaching, is better than the traditional teaching approach, as there is a lot of 

difference in the achievement scores of both the groups. The experimental 

group performed well. However, the study carried out in 2015 considers use 

of ICT of no good. The study states that “ICTs” have no positive impact on 

students’ achievement scores. 

According to Oppenheimer (2003), bringing computers into the classrooms is 

entirely wasteful as school administrators, parents and teachers are fallen into 

“e-lusions”. Some other critics are of the view that the schools may not use 

the technology for a number of reasons, for example it creates social 

isolation, prevents students from acquiring the basic skills and they further 

elaborated that human imagination is something which cannot be 

mechanized. (Jonassen, 2010). These two studies are not in favour of using 

“ICTs” at school. They consider it a mere wastage of time. The study carried 

out in 2003 elaborates that people are fallen into an illusion, which can rightly 

be said “e-lsion” where e stands for electronic. On the other hand the study 

carried out in 2010, considers the use of “ICTs” futile and of no good for a 

number of reasons. According to this study, using “ICTs” can create an 

environment of seclusion. The students will have to look at the media for 

hours and hours to learn the subject matter. No doubt, they will be engaged in 

the learning process but on the same time, a negative change will occur in 

their behaviour. They will prefer sitting alone and hence will not be able to 

learn the social values. The study further states that human thinking is 



84 

 

something, which cannot be mechanised; therefore, the use of “ICTs” cannot 

be good for teaching learning process.  

The way technology is integrated with the present pedagogies, can negatively 

affect the engagement of the students due to some issues revealed by the 

researchers. One of the important things is the tendency of the teachers 

towards the use of “ICTs” especially in a teacher-centered methodology (Ball 

& Piarce, 2009; Sameulsson, 2010). This study is pointing out an important 

issue which can negatively affect the engagement of the students, and that is 

the propensity of the teachers towards the use of “ICTs” in the classroom. If 

the teachers are not mentally prepared to use “ICTs” then it will negatively 

affect students’ engagement. Such use of “ICTs” is futile and it can harm the 

progress of the students. Integration of technology in education do need some 

kind of inclination on the part of the teachers. Mere incorporation of “ICTs” 

is not enough to produce some fruitful results. Some proper training for the 

teachers is necessary to change their behaviour if they do not like using 

“ICTs”. It is therefore, necessary to solve such issues before the proper 

integration of “ICTs”. 

Attard (2011) found many examples where technology was driving the 

pedagogy instead of pedagogy driving the technology. According to Dix 

(2007), the focus of the incorporation of “ICTs” in education is on what was 

completed by means of technology instead of producing effect on the learning 

of the students. In Attard’s point of view the technology is so much powerful 

that it moulds the teaching methodology in its own direction and it is really 

harmful. In fact, the teaching methodology must be so strong that it can 

effectively use the technology. The technology must not affect the teaching, it 

should rather assist the teaching. In the same way Dix also pointed out an 

issue and that is the focus of the instructors. The educationists are focussing 

on the completion of the course work with the help of technology and it 

produces negative effects. The concentration must be on producing good 
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effects on the learning of the students rather than completion of the course 

work. Only then the integration of the technology will create some positive 

impact, otherwise it will only be a futile practice and it will not produce any 

fruitful results. 

Many researchers tried to explore the special effects of “ICTs” on  retention 

of the learners and they found the use of ICT more effective than traditional 

instructional method especially on the retention of the students. For instance, 

Popoola and Oginni (2013) found that the retention scores of those students 

were better who were taught with the help of “ICTs” as compare to the 

conventional teaching method.  

This study is trying to explore the impact of “ICTs” on the retention scores of 

the learners. The study concludes that using “ICTs” improved the retention 

scores of the learners. The results of this study indicate that using technology 

in the teaching learning process can help the students retain their lessons in a 

better way. It is therefore, recommended that the technology may be 

incorporated in education for better results. Using technologies can help the 

students learn their lessons in a fun way and the repetition of the lessons 

using different techniques along with the technology can help them retain it 

for a longer period. There is no doubt, that this study is also in support of 

using “ICTs” in the schools. 

According to Yusuf (2005), “ICTs” have affected the field of education very 

much due to which the teaching learning process and research were also 

affected. This study was carried out in 2005 and it clearly indicates that using 

technology has positively affected the field of education in one way or the 

other. Once it has left positive impact on education, obviously it has also 

affected teaching methodologies and research work. This study supports the 

incorporation of “ICTs” in education. The present education scenario is quite 

different from the past, as technologies have entered this field also. More and 

more research is carried on in order to explore the benefits of using “ICTs” 
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and the research is helping the policy makers to give some room to 

technologies to enter the field of education extensively. 

According to Al Ansari (2006) the benefits of ICT in the quality education 

has been proved by a great deal of research. There is a potential in “ICTs” for 

enriching, accelerating and innovating students skill. It can engage and 

motivate the students, to help them relate the experience gained at school with 

the work practice and establish economic capability for the would be workers, 

at the same time strengthening the teaching learning process and helping the 

school succeed ( Taerle and Davis, 1999; Coughiine and Lemke, 1998;  cited 

by  Yusuf, 2005). As it has been discussed earlier that technology is affecting 

the teaching learning process, it has also been discovered by many 

researchers that there is a great deal of potential in “ICTs”. Ansari explored 

that using the modern technology in education can help the students 

accelerate the pace of their work, develop new skills, and enrich their 

previously acquired skills. It can also help them gain professional ability and 

can make them prepared to use their acquired skills in the future at their work 

place. The research further explored that using “ICTs” can help the schools 

succeed in achieving their desired goals. Proper and accurate use of 

technology can improve the teaching learning methodologies. It is therefore, 

very much necessary for the instructors and policy makers to make the 

intelligent use of technology possible for the students to enhance their 

potential faculties and capabilities. 

According to Jharree (2005), so many people have talked and reported about 

the better effect of using technology in education, especially computers. In 

the beginning, only computer programming was taught through computers 

but we can see the introduction of microcomputers in school as soon as 

microprocessors were developed in 1970s. This study was also carried out in 

2005 and it states that in the beginning there was no concept of using the 

computers in education. Only computer programming was the goal to be 
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achieved with the help of computers. Computers had nothing to do with the 

teaching learning process or class room instructions. In 1970s when 

microprocessors were invented, the thought of using computers at schools 

also came in the mind of the policy makers as it became possible with the 

invention of microprocessors. That is why computers also made their way to 

the classrooms in 1970s. If we look around us today, we can see a massive 

use of computers in the field of education. Thanks to microprocessors that 

have made it easy for us to use the computers in the classroom instruction and 

teaching process. 

According to FRN (2004) to improve quality of education, it is necessary not 

to undermine the effect of “ICTs” in our educational system. This statement 

shows that the effects of “ICTs” should not be curtailed in our educational 

system. In reality, no one is going to undermine or underestimate the positive 

effects of “ICTs” but it is also necessary that the negative effects may strictly 

be undermined otherwise the society will no more be a society as in the 

present era internet has brought immorality to each and every home on the 

face of the earth. 

In the opinion of Amoo (2010), if good quality “ICTs” are integrated in 

secondary schools and the students are able to access and utilize them, there 

is a great chance that the students’ attitude will change, their motivation to 

learn school subjects will improve. It therefore, depends upon the teachers of 

mathematics that how effectively they use “ICTs” to help students learn in 

classroom. The use of “ICTs” in schools provide the teachers a chance to 

enhance educational content and use more powerful teaching and learning 

techniques and improve their traditional teaching practice. The instructional 

process can be enhanced with the help of “ICTs” by arranging interactive 

instructional material, which can increase students’ inspiration and develop 

easy achievement of fundamental aptitudes.  
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The present study carried out in 2010 emphasises the integration of good 

quality “ICTs” in education. The study elaborates the possibilities of change 

in the attitude of the students with the help of modern technology. It also 

explains that the use of technology can help students improve their learning 

and increase their motivation. In other words, the interest of the students can 

be developed with the help of “ICTs”. Now it depends upon the teacher of 

mathematics that how effectively he uses the modern technology and how 

excellently he teaches the students to use them. The personal skills of teachers 

can also be improved with the help of these technologies if they properly 

integrate them in their daily lessons and other educational content. Wise use 

of technology is required on behalf of the teachers and it is possible only with 

proper training and practice.  

Using various kinds of multimedia tools such as videos, TV, audio video 

recording and computer applications can make the atmosphere more 

challenging and attractive for the students of any age. (Haddad & Jurich, n.d). 

Moreover, it can increase the suppleness of imparting education with the aim 

that the students can get any kind of information for every occasion at any 

place. It can also affect the methodologies used in the teaching learning 

process and the way they learn, as the instructional process becomes students 

driven and therefore, it prepares them to learn effectively and the quality of 

learning is also improved (Moore & Kearsley, 1996). These two studies also 

support the use of modern technology in education. The atmosphere of the 

class can be made very much interactive and interesting for the students of all 

ages. It will definitely result in an improved learning situation as the students 

like interaction. Moreover, the students will be able to get any kind of 

information they require for a specific task. Thus, technology can help them 

improve the quality of their learning. The teachers can also take a lot of 

advantage from these modern technologies if they know the proper use of 

them. 
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Great interest in the teaching of Mathematics has been developed due to the 

use of technology. It is just because of the implementation of Advanced 

Intranet-Internet Pedagogical Package (AIIPP) that substantial resources are 

found and expanded to connect the learners to the global network. No doubt, 

AIIPP has brought tremendous changes in the teaching leaning methodology 

by introducing different pedagogical packages. Now the students can connect 

to any source available on the internet and can use them according to their 

requirement. Thanks to these packages as they are easily available for the 

students of whole world.   

According to Jaconson et al (2000), the utilization of ICT in the subjects of 

science and mathematics is an innovation, which will enable the learners to 

appraise the electronic teaching. Similarly, Yusuf (2005) is of the view that 

utilizing the technology in mathematics provides the stakeholders with an 

opportunity to communicate with one another with the help of chat rooms, 

emails, and mailing list. It will also provide them with quick and easy access 

to more current and inclusive information. The study carried out by Jaconson 

in 2000 clearly indicates that incorporation of “ICTs” in science and 

mathematics is an innovation. If the modern technology are properly 

integrated in the subject of science and mathematics, the students will have a 

chance to use them and take benefit of them. This statement was given in 

2000 and now the situation has changed very much. Electronic devices have 

already been utilized extensively and it has helped the students a lot. It is also 

a blessing in the present age that you can contact any experience, learned and 

professional instructor or expert through different mediums available on 

internet and can seek their expert opinion in whatever you are doing. 

Gnanedevan and Nimavethi (2008) carried out a study to look at  “The utility 

of multimedia programme in science teaching”. The outcome of the study 

revealed that the programme of multimedia arranged by scientists was very 

much useful for academic attainment of science at ninth grade. Learners 
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getting knowledge via multimedia system were able to performed better as 

compared to learners getting knowledge via traditional teaching 

methodologies. The use of multimedia is no doubt, very much useful for the 

teaching learning process. This study was carried out in 2008 and it supports 

the use of multimedia in the teaching of science. The study was carried out on 

the students of grade nine. The study explored the impact of multimedia on 

the academic performance of the students and revealed that the use of 

multimedia was very much fruitful. All the students of experimental group 

performed well. Their achievement scores were very much better as 

compared to controlled group.  Hence, it is quite clear that use of multimedia 

is very much helpful for the students to learn and retain their lessons 

especially in the subject of science. 

Manther (1999) carried out a study on the students of grade 8 to explore the 

impact of computer-assisted teaching in English. Investigator observed that if 

computer is fully employed in instructions, it will facilitate scholars attain a 

lot in learning vocabulary, descriptive linguistics and understanding. The 

investigator of this study is of the point of view that proper and suitable 

integration of modern technologies in the teaching of English can bring a lot 

of changes. It can help the students retain different vocabulary for a longer 

period, which means that the retention of the students can be improved with 

the help of “CAI”. It can also help them understand linguistics and can 

improve their comprehension as far as the subject of English is concerned. As 

the study was carried out in 1999, and the term ICT was not introduced at that 

time. The use of modern technology was called “CAI”, which means 

Computer assisted instruction. As it has been discussed earlier that the term 

“CAI” changed into the term ICT thus it is quite clear that the study supports 

the use of ICT in the classrooms. 

The study carried out by Yoosaf and Dahmany (2010), was “The Impact of  

ICT’s On Students’ Performance In Higher Education: Direct Effects, 
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Indirect Effects And Organizational Change”. Existing exploration is to 

discover a relationship between using ICT and learners’ achievement. when 

you consider that learner’s overall performance is particularly elaborated by 

using learner’s traits, educational atmosphere and instructors traits, ICT may 

additionally effect the ones determinants and therefore the final results of 

schooling. The differences located in students’ performances are 

consequently extra associated with the differentiated effect of ICT on 

widespread expounding elements. It could give an explanation for the 

discovered variations in pupil’s success.  

Hussain (2012) conducted an experimental study. The study was performed 

on 146 students. Sixty-six male and eighty female students of secondary level 

were selected as a sample for the study. First of all pre-test was given to 

equate whole sample into two groups. After equating both groups, the first 

group was randomly given title of investigational group while the second 

group was given the title of controlled group. Controlled group was treated 

with normal lecture method and investigational group was treated using 

computer assisted instruction method “CAI”. Both the groups were given 

one-month treatment accordingly. At the end both the groups were tested with 

the help of a post test. At this stage interest inventory was also utilized. When 

two months were passed, the students were given a delayed post-test. Then 

the stage of data analysis came. ANOVA along with different other 

techniques was used to analyse the data. After the analysis, the investigator 

revealed the following findings. “CAI” method is better than conventional 

method. It helps in the enhancement of the academic achievement, retention, 

and interest of the students. The computer assisted instruction method has a 

positive impact on both male and female students as far as their interest, 

retention, and achievement scores in physics are concerned. The gender 

difference showed that the female were better in their achievement scores in 

both the groups, whether it was “CAI” method or the conventional lecture 

method while the male students were better in the interest inventory whether 
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it was “CAI” method or the conventional lecture method. The researcher 

concludes at the end that the “CAI” method of teaching is better than the 

conventional lecture method.  

The study conducted by Nwana (2012) was “Challenges in the Application of 

E- Learning by Secondary School Teachers in Anambra State, Nigeria”. It 

was the experimental study and it tried to find out the challenges in utilizing 

electronic learning at schools of Onitsha Nigeria. At least 224 instructors of 

different schools had been utilized in the research study. A self-constructed 

tool (TIUELM) was utilized for data collection on the utilization and 

availability of electronic learning materials. The self-constructed tool had 25 

objects. Reliability co-efficient of tool remained at 0.88. Data gathered was 

examined by with the help of mean and frequency distribution. The research 

study showed severe deficiency of electronic learning materials such as 

online computers, facilities of email, multimedia television, multimedia 

computer, and digital library. Furthermore, it had been additionally found out 

that together with offline or online/everyday computer systems, courses were 

not applied due to the fact that the instructors did not have information or 

abilities about the pc software. The most effective material known is 

telephone. This material was encouraged along with different material, which 

authorities ought to get on a huge pc schooling program of academics. 

Instructors need to be taught and retrained with the help of seminars, training, 

workshops, and meetings in order to get the know-how or abilities required 

for Electronic learning utility faculties. This study so vividly portrayed the 

shortcomings in the use of “ICTs” that it can easily be understood by a 

layman. The study depicts that majority of the teachers were not able to 

handle the computer software and they were quite unable to integrate it in 

their instructional method. It is an issue of major concern that if the 

instructors cannot use a technology how he can be able to incorporate it in the 

teaching learning process. It was therefore, strongly recommended by the 

investigator to train the teachers first with the help of different training 
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programmes and seminars. Use of “ICTs” is of no good in the classroom if 

the teachers are unable to incorporate it in the classroom. It is therefore, 

suggested by the investigator to enhance the capabilities of the instructor in 

the use of modern technology.  

keeping in view all the above discussion it becomes clear that majority of the 

investigators are in favour of integrating “ICTs” in the education while very 

few investigators have the point of view that there is no distinction in using 

the traditional lecture method or using “ICTs”. The investigator of the present 

study is also in favour of using “ICTs” in the classroom because it can help 

the students use all the five senses. The modern research has clearly revealed 

that it is far better for the learners to use all the five senses because it can help 

them learn quickly, retain for a longer period, and develop their interest. The 

use of “ICT” can make the students active participants in everything they 

learn. The interest of the students increases while they are actively 

participating in something. Using “ICTs” in education can make the teaching 

learning process a fun way. The students can get any kind of education 

related information with one click of the computer. They can get more in less 

time. On the other hand, the students become passive listeners in the 

conventional lecture method. They just listen to the teacher and sit idle. The 

modern research show that we can reproduce only twenty percent of what we 

only listen to and the remaining eighty percent slips from our mind. Thus to 

retain better, it is necessary to use more than one sense and using ICT gives 

us the chance to use all the five senses. Thus, it can easily be understood that 

the using “ICTs” at schools is far better than relying on the conventional 

lecture method alone. 
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CHAPTER 3 

MATERIALS AND METHODS 

3.1 Introduction 

This chapter talk about the research methodology of the study. Topics that are 

discussed in this chapter are the research design of the study, the population 

of the study, the sampling procedure, the data collection instruments and their 

validity and reliability, the procedure of data collection and data analysis 

techniques. 

3.2 Research Design 

The research design is the blueprint or the strategy that is used to conduct the 

study in a logical way. The design decides the method of data collection and 

data analysis. The research design is like the construction of a building, we 

cannot guess in advance how much material will be required until we are not 

clear about the structure or number of rooms of the building.  Similarly, in 

social science research, we need the structure or design of the research before 

moving towards the data collection procedures and data analysis. The 

hypothesis, sampling, and research procedure all are dependent on the type of 

research design. We can say that the research design is the overall sketch of 

the research. The research design deals with logical problems (Yin, 1989).  

The research design is the blueprint or the conceptual framework, which 

shows the relationship between the dependent and independent variables. 

There are various types of research designs including the experimental, 

exploratory and descriptive.  

Experimental research designs are suitable when we are determining the 

effect of one variable on the other. These designs are suitable when exploring 

the effect of one or more variables by keeping some other variables in 

controlled conditions.  
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Different types of experimental research design used keeping in view the 

types of the research situation. The experimental research design may be the 

true experimental design, quasi-experimental designs or the pre-experimental 

design. In true experimental design, there is random assignment of the 

subjects to the groups. These research designs considered the best research 

design in the experimental researches.  

Experimental research designs are mostly used in the field of education, 

psychology and social sciences. These designs are used when the subjects are 

similar on all characteristics and we are checking the effect of some 

intervention.  

Keeping in view the nature of the present study, it is an experimental study 

and the suitable design for this study is the true experimental design. Here in 

this study there was random assignment of the control experimental groups to 

two different groups. One group was taught with the ICT instructional 

approach while the other was taught with the traditional lecture method. The 

researcher investigated the effect of different types of interventions 

(treatment) keeping in view the other factors controlled. 

3.3 Population 

The word population has the different meaning for the different peoples. 

From the researcher point of view, the population is the creatures, things, 

animals, peoples, and so on.  

The population is wider than the sample; the population is that group on 

which the researcher generalizes the overall results of the study. The 

population may be the target population or accessible population. The target 

population is broader than the accessible population. Sometimes the overall 

population (target) is not accessible by the researcher; in that case, the 

researcher has access to only the portion of population (accessible) for the 
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purpose of research. The accessible population may be limited that the target 

population in respect of area or region. 

The target population of the present study consists of all the higher secondary 

school students of Dera Ismail Khan. The accessible population of the present 

study was the higher secondary school students of the two schools of Dera 

Ismail khan (GHSS No4 Dera Ismail and St. Helen Higher Secondary school 

Dera Ismail Khan).  

Name of School Total no of students in 1st  year 

class 

GHSS No4 Dera Ismail Khan                                         64 

St. Helen Higher Secondary school 

DIKhan 

                                        72 

 

3.4 Sample and Sampling 

The ideal way of research is to study all the individuals in the population to 

gain accurate and reliable results. This is the ideal situation, but studding all 

the population is mostly not possible by the researchers due to limited time, 

resources, and different other constraints. 

Selection of sample from the population should be in a careful manner. The 

sample should be the representative of the overall population. The sample 

must contain the characteristics of the overall population. The sample should 

be the true inference of the overall population. The analogy between the 

sample and the population is that like the lake and the ocean. The lake water 

has all the characteristics of an ocean except that it has small water than the 

ocean.  
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The terminologies used in the research for the sample are the subjects or the 

participants of the study. The overall process of selecting the group of people, 

or participant in a study called the sampling.  

In an experimental research sometimes, the purposive sampling is the 

requirement, because the researcher relies on his own judgment for the 

selection of sample. In this sampling technique, the researcher selects the 

sample according to the objectives of the study. Here the proportionate 

sampling is not the concern rather focus is on the objectives of the study. 

In experimental studies, the Roscoe (1975) proposed the rules of thumb (as 

cited in Sekaran & Bougie, 2010) and stated that sample size larger than 30 

are sufficient for the experimental research studies. 

Multistage sampling technique used in the present study for the selection of 

sample. At first stage, purposive sampling used to select the two schools. 

These two schools selected keeping in view the purpose that computer labs 

were available in these two schools and these schools heads were willing to 

allow the researcher for the purpose of research. At the second stage, a 

stratified sampling technique applied. A sample of 60 male students selected 

from GHSS No 4 DIKhan and a sample of 60 female students was selected 

from St. Helen’s Higher Secondary School DIKhan. The detailed description 

of the sample is as under: 

Name of School Total no of students in 1st  year 

GHSS No4 Dera Ismail Khan 60 Male students 

St. Helen Higher Secondary school 

Dera Ismail Khan 

60 Female Students 
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3.5 Instrumentations 

The process of selection, development and validation of research instruments 

called the instrumentation.  

Following four research instruments were developed and applied for the 

present study: 

1. Pre-test 

2. Post-test 

3. Retention test 

4. Interest Inventory 

The detailed description of these research instruments is as under: 

3.5.1 Pre-test 

The pre-test was achievement test in the subject of mathematics developed by 

the researcher. This pre-test was to check the achievement of the students 

before starting the treatment. This test initially consists of 35 items. These 

items were objective type items including the true/false items; fill in the 

blanks items, and multiple-choice items. This test was to divide the sample 

into two equated groups control group and experimental group. 

3.5.2 The contents of pre-test 

The contents of the pre-test were taken from the chapter 1, chapter 2 and 

chapter 3 of the textbook of mathematics for class XI. The contents, which 

were included in the pre-test, were the following:  

Chapter 1: Complex Numbers:  

Ordered pairs of real numbers, equality of complex numbers, conjugate of 

complex numbers, basic algebraic operations on complex numbers, graphical 
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representation of complex numbers. Properties of complex numbers, real and 

imaginary parts of complex numbers, solution of equations, expressions of 

polynomials, quadratic equations 

Chapter 2: Matrices and determinants: 

Equal matrices, Types of Matrices, Algebra of Matrices, Transpose of Matrix, 

Determinants of matrix, Solutions of Simultaneous Linear equations, 

Properties of Matrix, Determinants, minor and cofactors of an element of 

matrix,  Cofactor of an element, Determinists of a square matrix of order, 

Properties of determinants, adjoin and inverse of a matrix, some more types 

of matrix, elementary row and column operation on matrix, inverse and rank 

of matrix, system of linear equations, consistency and in consistency of a 

system, solution of system of linear equations, solution of non-homogeneous 

linear equations, Jause Jordon method and Grammar’s rules. 

Chapter 3: Vectors:  

Geometrical representation of a vector, magnitude of a vector, the algebra of 

vectors, addition and subtraction of vectors, vectors in plane, component of a 

vector, vector with initial point non at the origin, algebra of vectors, 

properties of vectors, A unit vector, Notation for vector in coordinate system, 

application of geometry, vector in space, algebra of vectors, notation of 

vector in coordinate system, direction angles and direction cosines of vectors, 

collinear and coplanar vectors, application of geometry, product of vectors, 

expressions, expression of dot product, properties of dot products, angle 

between vectors, projection of one vector on another, the cross or vector 

product, the scalar product of vectors, and Moment of force. 

3.5.1.1 Validity of Pre-test 

The pre-test made valid through the mathematics teachers of higher 

secondary schools. There were initially three options in front of each item 

were (accepted, accepted with changes and rejected). The mathematics 
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teachers rejected the few items, the language, grammatical mistakes removed, 

and there were total 31 items because of the validity process.  

3.5.1.2 Reliability of Pre-test 

The experts of the social sciences checked the reliability of the pre-test; there 

were initially 31 items before finding the reliability. This 31-item scale was 

given to the experts and was asked to find the reliability on the five point 

Likert scale. They tick marks the items and data thus obtained put to data 

matrix on SPSS for finding the reliability. The reliability if item deleted 

options used for finding the reliability.  

The reliability was 0.67 initially; later on, the items, which were lowering the 

reliability of the scale, those items deleted from the scale and after deleting 

the six items the reliability improved to 0.84 

3.5.2 Post-test 

The post-test was achievement test in the subject of Mathematics, which 

developed by the researcher. This post-test was to check the achievement of 

the students after the treatment. This test initially consists of 37 items. These 

items were objective type items including the true/false items; fill in the 

blanks items, and multiple-choice items. This test was to check the 

achievement of the control and experimental groups after the treatment. 

The contents of post-test 

The contents of the post-test were taken from the chapter 5, chapter 8 and 

chapter 9 of the textbook of mathematics for class XI. The contents, which 

were included in the pre-test, were the following:  

Chapter 5: Miscellaneous Series: 

Evaluation of the sum, Arithmetic geometric series, Methods of differences, 

reciprocal series, summation of series,  
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Chapter 8: Functions and Graphs: 

Function as a rule of correspondence, domain and range of functions, one to 

one and onto functions, kinds of functions, inverse functions, domain and 

range of inverse functions, graphical representation of function, graph of 

linear and nonlinear function, intercepts and symmetry, the graph of quadratic 

equation, using factor of sketch graph, predicting function, intersecting 

graphs 

Chapter 9: Linear Programming: 

Linear inequalities, graphic inequalities, region of bound, feasible solution 

set, fundamental theorem of linear programming. Linear programming 

problems. 

3.5.2.1 Validity of Post-test 

The post-test was made valid through the mathematics teachers of higher 

secondary schools of Dera Ismail Khan. There were initially three options in 

front of each item, which were (accepted, accepted with changes and 

rejected). The mathematics teachers rejected the few items, the language, 

grammar mistakes were removed and there were total 29 items because of the 

validity process.  

3.5.2.2 Reliability of Post-test 

The experts of the social sciences checked the reliability of the post-test. 

There were initially 29 items before finding the reliability. These 29 items 

given to the experts and was asked to find the reliability on the five point 

Likert scale. They tick marks the items and then this data put into data matrix 

on SPSS for finding the reliability. The reliability if item deleted options used 

for finding the reliability.  
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The reliability was 0.73 initially; later on, the items, which were lowering the 

reliability of the scale, deleted from the scale and after deleting the four items 

the reliability improved to 0.92 

3.5.3 Interest inventory 

The researcher himself developed the interest inventory. The purpose of the 

interest inventory was to check the interest of the students in two different 

methods of teaching (ICT and traditional lecture method). There were initially 

60 items in the interest inventory. This interest inventory was validated and 

reliable through the experts.  

3.5.3.1 Validity of the Interest Inventory 

The interest inventory validated through the experts of the social sciences. 

The interest inventory puts to the 20 experts of the social sciences. There 

were three options in front of the each statement (rejected, accepted with 

changes, accepted in the present form). The experts read out the statements of 

the interest inventory and rejected some items of the interest inventory, 

similarly few items were rephrased, also the grammatical errors were 

corrected, the sentences were rephrased in a few cases, addition and deletion 

of wording were made in the few statement words. In the final version of the 

interest inventory after validity, there were 54 items.  

3.5.3.2 Reliability of the Interest Inventory 

The experts of the social sciences, especially the educated, checked the 

reliability of the interest inventory. The interest inventory with 54 items 

distributed among the experts. There were five options in front of each 

statement (Strongly agree, agree, undecided, disagree, and strongly disagree). 

The data thus obtained put to data matrix in SPSS (version 23.0). The 

reliability checked using Cronbach’s alpha method, the option of reliability 

“reliability of the scale if item deleted” used for finding the reliability. In the 
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initial phase, the reliability was 0.71 that improved to 0.87 by deleting the 

three items with low reliability.  

The Overall reliability of all the three scales is presented in the table below: 

Instrument No of items             Reliability 

Pre-test 25              0.84 

Post-test 25              0.92 

Interest Inventory 51              0.71 

 

3.6 Treatment  

The present study was conducted on the, “Effect of Information 

Communication Technologies (ICTs) instructional approach on Academic 

Achievement, Retention and Interest of Higher Secondary students”. The 

overall sample of the study was 120 students (60 male and 60 female). The 

overall sample was divided into two equated groups on the basis of pretest. 

The pre-test was administered and the two groups were formulated each 

having 60 students. These groups were formulated such that the mean of the 

score of both the groups was equal. The one group was randomly assigned as 

the Experimental group and the other as the control group. The experimental 

group was taught with the ICT Instructional Approach and the Control group 

was taught by the traditional lecture method. The computer technology was 

used for the experimental group. Each and every student in the experimental 

group was assigned a computer. There was individualized teaching. 

Although, this was a computer based teaching, however the teacher worked as 

a guide in the use of a computer and the software programs. The software 

program was used as the ICT Instructional approach. The students of the 

experimental group were trained in the use of software. This experimental 
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group teaching was different from the control group teaching in the way that 

in the control group there was no computer, no software, only the use of 

textbook and the white board was made available in this method. Both the 

groups were taught by the same teacher, so that the teaching characteristics 

could be controlled. The only uncontrolled variable was the teaching method 

(ICT instructional approach and the lecture method). The treatment of both 

the groups was lasted for one month. The both the groups were taught the 

same contents with two different methods of teaching.  

3.7 Data Collection Procedure 

The present study was an experimental study conducted on effects of 

information communication technologies (ICTS) instructional approach, on 

the academic achievement, retention and interest of higher secondary 

students. The population of this present study were the higher secondary 

school students. The experiment was performed in two higher secondary 

schools. The sample of the study was 120 students selected from these two 

higher secondary schools. A sample of 120 students was divided into two 

equated groups based on pre-test. One group randomly assigned as the control 

group and the other group randomly assigned as the experimental group. The 

experimental group taught with the ICT instructional approach and the 

control group taught with the traditional lecture method. The treatment done 

for one month and after treatment of one month, both the groups exposed to 

the post-test and interest inventory. Data collected through these two 

instruments post-tests and interest inventory. The Data thus collected put to 

data matrix on SPSS. 

In the two months after post-test, no treatment was given to both the groups. 

After the two months, the retention test administered to both the control and 

experimental groups. The data collected through the retention test put to data 

matrix. The suitable statistics applied for the analysis of data.  
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The overall data collection and analysis period explained in the table below: 

SNO Task Period  

1 Administration of pre-test      October 2017 

2 Treatment Period      October-November, 2017 

3 Administration of post-test      December 2017 

4 Administration of Interest 

Inventory 

     December 2017 

5 Administration of 

Retention-test 

     February 2018 

6 Data Analysis      March-April 2018 

 

3.8 Data Analysis 

The descriptive as well as the inferential statistics used for the analysis of 

data. The descriptive statistics, frequency, percentages, means, standard 

deviation, charts and graphs used for the analysis of data. The inferential 

statistical t-test, ANOVA, regression and correlation used for the analysis of 

data.  

The statistics used in this research study explained as under: 

3.8.1 Independent sample t-test: 

Independent sample t-test also called the students t-test or simply the 

independent t-test that used to test whether there exists any significant 

difference in the means of the two independent or unrelated groups. The 

independent groups means that these groups are different from each other, no 

member of one group is the member of the other group and vice versa. 
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For testing the mean difference between the two independent groups, the null 

hypothesis is mostly in the form that the population’s means of the two 

groups are equal which mathematically represented in the following form: 

H0: u1 = u2 

The rejection of the null hypothesis which the researchers look for is 

represented in the following mathematical form: 

HA: u1 ≠ u2 

For the testing of null hypothesis the significant level is set as 0.05 0for social 

sciences).  The significant level 0.05 means that there are 5 chances of errors 

among the 100 chances. 

 Following six assumptions are used for the use of independent sample t-test: 

Assumption #1:  

The first assumption which is the requirement of the independent sample t-

test is that the data which is to be analyzed using the independent sample t-

test is continuous, for example the achievement scores of the students, scores 

on the interest inventory etc. 

Assumption #2:  

The independent variable in the case of independent sample t-test may be in 

the form of two categorical, independent groups. For example the gender 

(male and female), the two methods of teaching (ICT and lecture method) 

Assumption #3:  

The third assumption is that the two observations (Score) in the independent 

sample t-test are independent. There should be no common participants in 

both the groups. This is the assumption which makes the independent sample 

t-test different from the paired sample t-test. In case the sample group is the 
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same which is tested on different points than the paired-sample t-test is the 

requirement for this data. 

Assumption #4:  

The fourth assumption of the independent sample t-test is that there should be 

no significant outliers. The out liars are those points which have bigger 

deviations from the normal data, for example there are 100 scores with mean 

score of 18 and one value is 165, than this score is out liar. This score makes 

the data makes the negative effect on the overall analysis of data.  

Assumption #5:  

The independent sample t-test is used on the normal data. The normality of 

the data can be checked using the SPSS different tests of normality like the 

Shapiro-Wilk test of normality 

Assumption #6:  

There should be homogeneity of variances. The Levene’s test is used for 

checking the homogeneity of variances. The assumptions no 4 to 6 can be 

tested using the SPSS while the other three are not tested through SPSS, but 

these assumptions should be met while using the independent sample t-test. 

3.8.2 ANOVA (Analysis of Variance) 

According to Algina and Olejnik (2003), Ronald Fisher first developed the 

ANOVA (Analysis of Variance) test in 1918. This ANOVA test is actually 

the extension of the t-test and z-test. The ANOVA analysis called the Fisher 

Analysis of variance. ANOVA test has different types, one-way ANOVA, 

two-way ANOVA and n-way ANOVA (Cardinal & Aitken, 2006).  

The one-way ANOVA used when we have one independent variable. For 

example, the comparison of countries (more than two) on some independent 
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variable likes the IQ level. Now here the one-way ANOVA is the 

requirement. 

The two-way ANOVA used when there are more than two independent 

variables. For example, the comparison of countries (more than two) on some 

independent variables like the IQ score (independent variable) and the Gender 

(independent variable). Now here the two ways ANOVA is the requirement.  

The n-way ANOVA used when there are more than two independent 

variables for example the difference in IQ score can be measures across the 

different independent variables like the Gender, IQ score, Country, and Age 

group.  

According to Rutherford (2001), The ANOVA test used to test the null 

hypothesis like: 

H0: there is no significant difference in the academic achievement of the 

students taught through three different teaching methods (lecture, discussion, 

CAI) 

There are two important things that must be considered while using the 

ANOVA. The first is the types of data and the second the assumption. For 

using the ANOVA the dependent variable must be on the Interval or Ratio 

scales, while the independent variable should be on the nominal or ordinal 

scale. The following assumptions are also important for using the ANOVA 

(Turner & Thayer, 2001).  

It is assumed that the data is normally distributed 

There is variance homogeneity, variance among the groups should be equal 

approximately 

The independent observations 
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However the above assumptions if not met, you can use the ANOVA and can 

trust the results of the ANOVA.  

3.9 The Procedural Steps of the Research 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Development of Synopsis 

Synopsis Defense  

Selection of the Problem 

Methodology of the Research  

An Experimental Research  

Development of Instruments (Pre Test, post-test, 

Interest Inventory, and Retention test) 

Validity and Reliability of Instruments 

Data collection and Data Analysis 

Report Writing  
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3.10 Conceptual framework of the study 
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CHAPTER 4 

RESULTS AND DISCUSSION 

Overview 

This particular chapter deals with the presentation and analysis of data. The 

main purpose of the study was “effects of information communication 

technologies (ICTs) instructional approach, on the academic achievement, 

and retention and interest of higher secondary students”. The significant 

objective of the study was to find out the comparative effectiveness of ICTs 

and Traditional Lecture method in the subject of Mathematics. Moreover, it 

was also the aim of the study to explore which of these two methods had a 

good impact on the academic achievement, interest and retention of the 

students at Secondary School level. The students of two higher secondary 

schools of Dera Ismail Khan were entertained. The researcher takes 120 

students (60 male and 60 female) from two different higher secondary schools 

(GHSS No. 4 “60 Male, St. Hallen Father School and college “60 Females). 

The present study was experimental in nature and longitudinal researcher 

design was adopted. The researcher also use interest inventory to assess the 

interest of student during math classes in both teaching methods OLM and 

ICTs. The data were collected in three time intervals. The data were arranged 

and organized in tables and graph. This particular chapter divided into three 

different sections. Section “A” deals with the demographic information of the 

respondents the researcher use frequencies and percentages to analyze the 

sample. The section “B” deals with the testing of hypotheses, the researcher 

used descriptive (Mean, Standard deviation, frequencies and percentages) and 

inferential statistical (t-test. ANOVA, regression) techniques to analyze the 

data, the alpha level for testing of hypotheses was ɑ=.05. The section “C” 

deals with the frequencies and percentages of interest inventory.   
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Section A: Demographic information of the respondents 

Table # 4.1: 

Gender-wise frequencies and percentages of the respondents 

Gender 
Frequency Percent Valid Percent 

Cumulative 

Percent 

 

Male Ordinary lecture method 30 25.0 25.0 25.0 

Female Ordinary Lecture method 30 25.0 25.0 50.0 

Male information communication technologies 30 25.0 25.0 75.0 

Female information communication 

technologies 
30 25.0 25.0 100.0 

Total 120 100.0 100.0  

  

Figure # 4.1: Bar graph showing the frequencies and percentages of respondents Gender 

wise.  

 

 

The Above Table 4.1 and graph 4.1 showing the frequencies and percentages of the 

respondent’s gender wise in both experimental and control groups. The total number of 

male students in OLM was 30 (25%), and female was 30 (25%). The total number of 

male in ICTs group was 30 (25%) and female was 30 (25%). The total number of male 

and female respondents in the sample was 120 (100%). 
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Table # 4.2: 

Locality-wise frequencies and percentages of the respondents 

Locality  Frequency Percent Valid Percent Cumulative 

Percent 

 

Rural Ordinary Lecture Method 26 21.7 21.7 21.7 

Urban Ordinary Lecture Method 34 28.3 28.3 50.0 

Rural ICTs 35 29.2 29.2 79.2 

Urban ICTs 25 20.8 20.8 100.0 

Total 120 100.0 100.0  

 

Figure # 4.2: Bar graph showing the frequencies and percentages of respondents Gender 

wise. 

 

 

 

The Above Table 4.2 and graph 4.2 showing the frequencies and percentages of the 

respondent’s locality wise in both experimental and control groups. The total number of 

rural students in OLM was 26 (21.7%), and urban was 34 (28.3%). The total number of 
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rural in ICTs group was 35 (29.2%) and urban was 25 (20.8%). The total number of rural 

and urban respondents in the sample was 120 (100%). 

 

Table # 4.3: 

Father’s education-wise frequencies and percentages of the respondents 

Father’s education Frequency Percent Valid Percent Cumulative Percent 

 

No formal education 22 18.3 18.3 18.3 

Class X or below 19 15.8 15.8 34.2 

Class XII 21 17.5 17.5 51.7 

Bachelor 37 30.8 30.8 82.5 

Master and Above 21 17.5 17.5 100.0 

Total 120 100.0 100.0  

    

Figure # 4.3: Bar graph showing the frequencies and percentages of respondents Father’s 

education-wise. 

 

The above Table 4.3 and figure 4.3 showing the frequencies and percentages of the 

respondent’s father’s education wise. The total number of students having no father’s 

formal education was 22 (18.3%), class X or below was 19 (15.8%), Class XII was 21 
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(17.5%), Bachelor 37 (30.8%), and master & above was 21 (17.5%). The total number of 

respondents having different father’s education was 120 (100%). 

 

 

 

 

Table # 4.4: 

Father’s job-wise frequencies and percentages of the respondents 

Father’s job  Frequency Percent Valid Percent Cumulative 

Percent 

 

Government Job 66 55.0 55.0 55.0 

Non-Government Job 54 45.0 45.0 100.0 

Total 120 100.0 100.0  

   

Figure # 4.4: Bar graph showing the frequencies and percentages of respondents Father’s 

job-wise. 
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The above Table 4.4 and figure 4.4 showing the frequencies and percentages of the 

respondent’s father’s job wise. The total number of respondents having government job 

was 66 (55%) and respondents having non-government job was 54 (45%). The total 

number of students having father’s government and non-government job was 120 

(100%). 

 

 

 

Table # 4.5: 

Family Monthly average Income -wise frequencies and percentages of the respondents 

Family Monthly average 

Income 

Frequency Percent Valid Percent Cumulative Percent 

 

< 18000 13 10.8 10.8 10.8 

18000-30000 12 10.0 10.0 20.8 

30000-45000 53 44.2 44.2 65.0 

45000-60000 15 12.5 12.5 77.5 

> 60000 27 22.5 22.5 100.0 

Total 120 100.0 100.0  

 

Figure # 4.5: Bar graph showing the frequencies and percentages of respondents Father’s 

job-wise. 
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The Table 4.5 and Figure 4.5 showing the frequencies and percentages of the 

respondents’ family monthly average income-wise. The total number of respondents 

having < 18000 family average income was 13 (10.8%), 18000-30000 was 12 (10%), 

30000-45000 was 53 (44.2%), 45000-60000 was 15 (12.5%) and > 60000 was 27 

(22.5%). The total number of respondents having different family monthly incomes was 

120 (100%).   

Table # 4.6: 

Language at home -wise frequencies and percentages of the respondents 

Language at Home Frequency Percent Valid Percent Cumulative Percent 

 

Urdu 24 20.0 20.0 20.0 

Sraiki 65 54.2 54.2 74.2 

Pashto 31 25.8 25.8 100.0 

Total 120 100.0 100.0  

  

Figure # 4.6: Bar graph showing the frequencies and percentages of respondents 

Language at home –wise 

 

The above Table 4.6 and figure 4.6 showing the frequencies and percentages of the 

respondents having different language at home. The total number of urdu speaking 

students was 24 (20%), Sraiki speaking was 65 (54.2%), and Pashto speaking students 
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was 31 (25.8%). The total number of respondents having different languages at home was 

120 (100%). 

 

Table # 4.7: 

Overall Gender -wise frequencies and percentages of the respondents 

Overall Gender Frequency Percent Valid Percent Cumulative Percent 

 

Male 60 50.0 50.0 50.0 

Female 60 50.0 50.0 100.0 

Total 120 100.0 100.0  

  

Figure # 4.7: Bar graph showing the frequencies and percentages of respondents Overall 

Gender–wise 

 

The above Table 4.7 and figure 4.7 showing the frequencies and percentages of overall 

gender of the respondents. The total number of male students in the sample was 60 (50%) 

and total number of female respondents was 60 (50%). The total number of male and 

female respondents in the sample was 120 (100%). 
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Table # 4.8: 

Group -wise frequencies and percentages of the respondents 

Groups  Frequency Percent Valid Percent Cumulative 

Percent 

 

Control Group "Ordinary lecture Method" 60 50.0 50.0 50.0 

Experimental Group "ICTs" 60 50.0 50.0 100.0 

Total 120 100.0 100.0  

 

Figure # 4.8: Bar graph showing the frequencies and percentages of respondents group-

wise 

 

 

 

The above Table 4.8 and figure 4.8 showing the frequencies and percentages of the 

respondents group-wise. The total number of respondents in control group (taught 

through Ordinary lecture method) was 60 (50%) and total number of respondents in 

experimental group (Taught through ICTs) was 60 (50%). The total sample in bother 

groups was 120 (100%).   
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Table # 4.9: 

Father’s Occupation –wise frequencies and percentages of the respondents 

Father’s Occupation  Frequency Percent Valid Percent Cumulative Percent 

 

Jobless 6 5.0 5.0 5.0 

Personal business 16 13.3 13.3 18.3 

Professionals 10 8.3 8.3 26.7 

Teacher's 32 26.7 26.7 53.3 

Bankers 11 9.2 9.2 62.5 

Security Section 15 12.5 12.5 75.0 

Class Four/ Servant 30 25.0 25.0 100.0 

Total 120 100.0 100.0  

Figure # 4.9: Bar graph showing the frequencies and percentages of respondents Father’s 

Occupation-wise  

 

 

 

The above Table 4.9 and figure 4.9 showing the frequencies and percentages of 

respondents having different father’s occupations. The total number of students having 

jobless fathers was 6 (5%), personal business was 16 (13.3%), professionals was 10 

(8.3%), Teachers was 32 (26.7%), bankers was 11 (9.2%), security section was 15 

(12.5%), and class four/servant was 30 (25%). The total number respondents having 

different father’s occupation was 120 (100%).   
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Section B: Testing of hypotheses 

H0: There is no significant difference between the mean score of the students taught 

through ordinary lecture method and taught through ICTs in pretest Math’s 

academic achievement.  

Table # 4.10: Independent sample t-test showing the mean difference between academic 

achievement of student in Math taught through Ordinary lecture method and taught 

through ICTs.  

Pre-test Math’s Academic Achievement 

Control and experiment group N Mean Std. 

Deviation 

df t Sig.  

Ordinary lecture method 60 56.98 14.04 

118 -.865 .389 Information Communication Technologies 

IICTs) 
60 59.15 13.39 

 

Figure # 4.10: boxplot showing the mean difference control group and experimental 

group pretest in academic achievement (Math) 

 

The above Table 4.10 and figure 4.10 showing the results of t test against the hypothesis 

there is no significant difference between the mean score of the students taught through 
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ordinary lecture method and taught through ICTs in pretest Math’s academic 

achievement. The t value appeared as t(118)= -.865, Sig.= .389 > ɑ=.05 which indicates 

that the both groups OLM (M= 56.98, SD= 14.04) and ICTs (M= 59.15, SD= 13.39) were 

found same in pre-test math academic achievement. Hence the null hypothesis is hereby 

accepted.  

H0: There is no significant difference between the mean score of the students taught 

through ordinary lecture method and taught through ICTs in post test Math’s 

academic achievement.  

Table # 4.11: Independent sample t-test showing the mean difference between academic 

achievements of student in Math taught through Ordinary lecture method and taught 

through ICTs.  

Post-test Math’s Academic Achievement 

Control and experiment group N Mean Std. 

Deviation 

df t Sig.  

Ordinary lecture method 60 56.57 13.73 

118 -12.997 .000 Information Communication Technologies 

ICTs) 
60 83.37 8.17 

 

Figure # 4.11: boxplot showing the mean difference control group and experimental  
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group post test in academic achievement (Math) 

 

The above Table 4.11 and figure 4.11 showing the results of t test against the hypothesis 

there is no significant difference between the mean score of the students taught through 

ordinary lecture method and taught through ICTs in post test Math’s academic 

achievement.  The t value appeared as t(118)= -12.997, Sig.= .000 < ɑ=.05 which 

indicates that the students taught through ICTs (M= 83.37, SD= 8.17) assumed to better 

in post test math’s academic achievement than the students taught through OLM 

(M=56.57, SD= 13.73). Hence the null hypothesis is hereby rejected.   

H0: There is no significant difference between the interest of the students taught 

Math through ordinary lecture method and taught Math through ICTs  

Table # 4.12: Independent sample t-test showing the mean difference between interests 

of student in Math taught through Ordinary lecture method and taught through ICTs. 

Differences between interests of students taught through ICTs and OLM 

Control and experiment group N Mean Std. 

Deviation 

df t Sig.  

Ordinary lecture method 60 2.15 1.06 

118 -13.347 .000 Information Communication Technologies 

IICTs) 
60 4.46 .53 
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Figure # 4.12: boxplot showing the mean difference control group and experimental 

group in interest during ICTs and OLM (Math) 

 

The above Table 4.12 and figure 4.12 showing the results of t test against the hypothesis 

there is no significant difference between the interests of the students taught Math 

through ordinary lecture method and taught Math through ICTs. The t value appeared as 

t(118)= -13.347, Sig.= .000 < ɑ=.05 which indicates that the students taught through ICTs 

(M= 4.46, SD= .53) assumed to better in interest inventory score than the students taught 

through OLM (M=2.15, SD= 1.06). Hence the null hypothesis is hereby rejected.   

H0: There is no significant difference between the mean score of the students taught 

through ordinary lecture method and taught through ICTs in retention Math’s 

academic achievement.  

Table # 4.13: Independent sample t-test showing the mean difference between academic 

achievements of student in Math taught through Ordinary lecture method and taught 

through ICTs.  

Retention test Math’s Academic Achievement 
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Control and experiment group N Mean Std. 

Deviation 

Df t Sig.  

Ordinary lecture method 60 58.35 12.45 

118 -13.316 .000 Information Communication Technologies 

IICTs) 
60 84.02 8.24 

 

Figure # 4.13: boxplot showing the mean difference control group and experimental 

group in retention academic achievement (Math) 

 

 

The above Table 4.13 and figure 4.13 showing the results of t test against the hypothesis 

there is no significant difference between the mean score of the students taught through 

ordinary lecture method and taught through ICTs in retention Math’s academic 

achievement. The t value appeared as t(118)= -13.316, Sig.= .000 < ɑ=.05 which 

indicates that the students taught through ICTs (M= 84.02, SD= 8.24) assumed to better 

in retention test math’s academic achievement than the students taught through OLM 

(M=58.35, SD= 12.45). Hence the null hypothesis is hereby rejected. 

H0: There is no significant difference between the pretest and post test mean score of 

the students taught through ICTs in Math’s academic achievement.  

Table # 4.14: Paired Sample t-test showing the pretest and post test mean difference 

between academic achievements of student in Math taught through ICTs. 
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ICTs group  N Mean  Std. 

Deviation 

r df t Sig.  

 
Pre-Test 60  59.1500 13.38963 

.412 59 -15.023 .000 
Post test 60  83.3667 8.17181 

 

Figure # 4.14: Bar Graph Showing the Mean, Standard Deviation and total number of 

respondents in pretest Math score ICTs 

 

The above Table 4.14 and figure 4.14 showing the difference between the pre-test and 

post-test math academic achievement of students taught through ICTs. The relationship 

between pre-test and post test score was .412 which indicates that both the score was 41% 

correlated. The t value appears as t(59)= -15.023, Sig.= .000 < ɑ= .05 which indicates that 

there is significant difference between the pre-test score (M=59.15, SD= 13.38) and post 

test score (M= 83.37, SD= 8.17) of the students taught through ICTs. The post test score 

assumed to be greater than pretest score (Post test= 83.37 > Pretest = 59.15) which 

indicates that there is significant effect of ICTs on the academic achievement of students 

in math. Hence the null hypothesis there is no significant difference between the pretest 

and post test mean score of the students taught through ICTs in Math’s academic 

achievement is hereby rejected. 

H0: There is no significant difference between the pretest and post test mean score of 

the students taught through Ordinary lecture method in Math’s academic 

achievement.  
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Table # 4.15:  

Paired Sample t-test showing the pretest and post test mean difference between academic 

achievements of student in Math taught through ordinary lecture method. 

OLM  N Mean  Std. 

Deviation 

r df t Sig.  

 
Pre-Test 60 56.99 14.03 

.938 59 .659 .513 
Post test 60 56.57 13.73 

 

Figure # 4.15: Bar Graph Showing the Mean, Standard Deviation and total number of 

respondents in pretest and post test Math score OLM 

 

The above Table 4.15 and figure 4.15 showing the difference between the pre-test and 

post-test math academic achievement of students taught through OLM. The relationship 

between pre-test and post test score was .938 which indicates that both the score was 94% 

correlated. The t value appears as t(59)= .659, Sig.= .513 > ɑ= .05 which indicates that 

there is no significant difference between the pre-test score (M=56.99, SD= 14.03) and 

post test score (M= 56.57, SD= 13.73) of the students taught through OLM. The Sig. of 

above Table indicates that there is no significant effect of OLM on the academic 

achievement of students in math. Hence the null hypothesis there is no significant 

difference between the pretest and post test mean score of the students taught through 

OLM in Math’s academic achievement is hereby accepted. 

H0: There is no significant difference between the post test and retention mean score 

of the students taught through ICTs Method in Math’s academic achievement.  
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Table # 4.16:  

Paired Sample t-test showing the post test and retention mean difference between 

academic achievements of student in Math taught through ICTs method. 

ICTs  N Mean  Std. 

Deviation 

R df t Sig.  

 
Post test  60 83.37 8.17 

.986 59 -3.660 .067 
Retention  60 84.02 8.24 

 

Figure # 4.16: Bar Graph Showing the Mean, Standard Deviation and total number of 

respondents in post test and retention of ICTs group 

 

The above Table 4.16 and figure 4.16 showing the difference between the post test and 

retention math academic achievement of students taught through ICTs. The relationship 

between post test and retention score was .986 which indicates that both the score was 

99% correlated. The t value appears as t(59)= -3.660, Sig.= .067 > ɑ= .05 which indicates 

that there is no significant difference between the post test score (M=83.37, SD= 8.17) 

and retention score (M= 84.02, SD= 8.24) of the students taught through ICTs. The Sig. 

of above Table indicates that there is significant effect of ICTs on the academic 

achievement of students in math retention. Hence the null hypothesis there is no 

significant difference between the post test mean score and retentions score of the 

students taught through ICTs in Math’s academic achievement is hereby accepted. 
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H0: There is no significant difference between the post test and retention mean score 

of the students taught through OL Method in Math’s academic achievement.  

Table # 4.17:  

Paired Sample t-test showing the post test and retention mean difference between 

academic achievements of student in Math taught through OL method. 

OLM  N Mean  Std. 

Deviation 

r df t Sig.  

 
Post test  60 56.57 13.72 

.123 59 -3.102 .001 
Retention  60 38.35 12.44 

 

Figure # 4.17: Bar Graph Showing the Mean, Standard Deviation and total number of 

respondents in post test and retention of OLM group 

 

The above Table 4.17 and figure 4.17 shows the difference between the post test and 

retention math academic achievement of students taught through OLM. The relationship 

between post test and retention score was .123 which indicates that both the score was 

12% correlated. The t value appears as t(59)= -3.102, Sig.= .001 < ɑ= .05 which indicates 

that there is significant difference between the post test score (M=56.57, SD= 13.72) and 

retention score (M= 38.35, SD= 12.44) of the students taught through OLM. The Sig. of 

above Table indicates that significantly the students unable to retain math lectures taught 

through ordinary lecture method. Hence the null hypothesis there is no significant 
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difference between the post test mean score and retentions score of the students taught 

through OLM in Math’s academic achievement is hereby rejected. 

Demographic differences 

H0: There is no significant difference between the male and female students in 

pretest Math’s academic achievement. 

  

Table # 4.18:  

Independent sample t-test showing effect of gender on pretest academic achievement in 

Math.  

Gender  N Mean  Std. Deviation df t Sig.  

 
Male  60 59.21 12.15 

118 .919 .360 
Female  60 56.91 15.11 

Figure # 4.18:  

 

Table 4.18 and figure 4.18 shows that there is no significant difference between the male 

and female students in pretest Math’s academic achievement. The result of independent 

sample t-test appears as t(118)= .919, Sig.= .360 > ɑ= .05 which indicates that the male 

(M= 59.21, SD= 12.15) and female students (M= 56.91, SD= 15.11) were same in Math’s 

academic achievement in the pretest. Hence the null hypothesis is hereby accepted. 

H0: There is no significant difference between the male and female students in post 

test Math’s academic achievement. 
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 Table # 4.19:  

Independent sample t-test showing effect of gender on post test academic achievement in 

Math.  

Gender  N Mean  Std. Deviation df t Sig.  

 
Male  60 71.00 17.45 

118 .644 .521 
Female  60 68.93 17.70 

 

 Figure # 4.19:  

 

 

Table 4.19 and figure 4.19 shows that there is no significant difference between the male 

and female students in post test Math’s academic achievement. The result of independent 

sample t-test appears as t(118)= .644, Sig.= .521 > ɑ= .05 which indicates that the male 

(M= 71, SD= 17.45) and female students (M= 68.93, SD= 17.70) were same in Math’s 

academic achievement in post test. Hence the null hypothesis is hereby accepted.  

H0: There is no significant difference between the male and female students in 

interest. 
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 Table # 4.20:  

Independent sample t-test showing effect of gender on interest on the students 

Gender  N Mean  Std. Deviation df t Sig.  

 
Male  60 3.33 1.28 

118 -.893 .373 
Female  60 3.55 1.37 

 

Figure # 4.20:  

 

 

Table 4.20 and figure 4.20 shows that there is no significant difference between the male 

and female students in interest. The result of independent sample t-test appears as t(118)= 

-.893, Sig.= .373 > ɑ= .05 which indicates that the male (M= 3.33, SD= 1.28) and female 

students (M= 3.55, SD= 1.37) were same in Math’s academic achievement in interest. 

Hence the null hypothesis is hereby accepted. 

H0: There is no significant difference between the male and female students in 

retention in Math academic achievement. 



133 

 

 Table # 4.21:  

Independent sample t-test showing effect of gender on retention on math academic 

achievement.  

Gender  N Mean  Std. Deviation df t Sig.  

 
Male  60 71.62 17.94 

118 .284 .777 
Female  60 70.75 15.35 

 

Figure # 4.21:  

 

 

Table 4.21 and figure 4.21 shows that there is no significant difference between the male 

and female students in retention Math’s academic achievement. The result of independent 

sample t-test appears as t(118)= .284, Sig.= .777 > ɑ= .05 which indicates that the male 

(M= 71.62, SD= 17.94) and female students (M= 70.75, SD= 15.35) were same in Math’s 

academic achievement in retention. Hence the null hypothesis is hereby accepted. 
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H0: There is no significant difference between the rural and urban students in 

pretest Math’s academic achievement. 

Table # 4.22:  

Independent sample t-test showing effect of locality on pretest academic achievement in 

Math.  

Locality  N Mean  Std. Deviation df t Sig.  

 
Rural  61 56.67 13.81 

118 -1.14 .259 
Urban 59 59.50 13.54 

 

Figure # 4.22:  

 

 

Table 4.22 and figure 4.22 shows that there is no significant difference between the rural 

and urban students in pretest Math’s academic achievement. The result of independent 

sample t-test appears as t(118)= -1.14, Sig.= .259 > ɑ= .05 which indicates that the rural 
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(M= 56.67, SD= 13.81) and urban students (M= 59.50, SD= 13.54) were same in Math’s 

academic achievement in pretest. Hence the null hypothesis is hereby accepted. 

H0: There is no significant difference between the Rural and Urban students in post 

test Math’s academic achievement. 

 Table # 4.23:  

Independent sample t-test showing effect of locality on post test academic achievement in 

Math.  

Locality  N Mean  Std. Deviation df t Sig.  

 
Rural  61 70.77 17.07 

118 .509 .612 
Urban  59 69.14 18.10 

Figure # 4.23:  

 

 

Table 4.23 and figure 4.23 shows that there is no significant difference between the rural 

and urban students in post test Math’s academic achievement. The result of independent 

sample t-test appears as t(118)= .509, Sig.= .612 > ɑ= .05 which indicates that the rural 
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(M= 70.77, SD= 17.07) and urban students (M= 69.14, SD= 18.10) were same in Math’s 

academic achievement in post test. Hence the null hypothesis is hereby accepted. 

H0: There is no significant difference between the rural and urban students in 

interest. 

 Table # 4.24:  

Independent sample t-test showing effect of locality on interest on the students 

Locality  N Mean  Std. Deviation df t Sig.  

 
Rural  61 3.41 1.37 

118 -.266 .791 
Urban  59 3.47 1.29 

 

Figure # 4.24:  

 

 

Table 4.24 and figure 4.24 shows that there is no significant difference between the rural 

and urban students in interest. The result of independent sample t-test appears as t(118)= 

-.266, Sig.= .791 > ɑ= .05 which indicates that the rural (M= 3.41, SD= 1.37) and urban 
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students (M= 3.47, SD= 1.29) were same in interest. Hence the null hypothesis is hereby 

accepted. 

H0: There is no significant difference between the rural and urban students in 

retention in Math academic achievement. 

 Table # 4.25:  

Independent sample t-test showing effect of locality on retention on math academic 

achievement.  

Locality  N Mean  Std. Deviation df t Sig.  

 
Rural  61 72.39 15.71 

118 .809 .420 
Urban  59 69.93 17.58 

 

Figure # 4.25:  

 

 

 

Table 4.25 and figure 4.25 shows that there is no significant difference between the rural 

and urban students in retention. The result of independent sample t-test appears as 
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t(118)= .809, Sig.= .420 > ɑ= .05 which indicates that the rural (M= 72.39, SD= 15.71) 

and urban students (M= 69.93, SD= 17.58) were same in retention. Hence the null 

hypothesis is hereby accepted. 

H0: There is no significant difference between the students having different father’s 

education in pretest Math’s academic achievement. 

 Table # 4.26:  

 

ANOVA showing effect of father’s education on pretest academic achievement in Math.  

Father’s education  N Mean Std. Deviation df  F Sig.  

No formal education 22 62.4545 12.05040 

4, 115 1.542 .195 

Class X or below 19 60.2632 8.92464 

Class XII 21 59.0000 11.33578 

Bachelor 37 56.6486 16.77832 

Master and Above 21 53.0476 14.16148 

Total 120 58.0667 13.70011 

 

Figure No. 4.26: 
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The above Table 4.26 and figure 4.26 shows that there is no significant difference in 

pretest Math’s academic achievement between the students having different father’s 

education. The results of F test appears as F(4, 115)= 1.542, Sig.= .195, > ɑ= .05 which 

indicates that all the groups were same in pretest academic achievement in Math. Hence 

the null hypothesis is hereby accepted.    

 

H0: There is no significant difference between the students having different father’s 

education in post test Math’s academic achievement. 

 

Table # 4.27:  

ANOVA showing effect of father’s education on post test academic achievement in Math.  

Father’s education  N Mean Std. Deviation df  F Sig.  

No formal education 22 67.4545 17.39931 

4, 115 .810 .521 

Class X or below 19 68.7895 12.54582 

Class XII 21 69.4286 14.43112 

Bachelor 37 74.1081 18.39653 

Master and Above 21 66.9048 22.42522 

Total 120 69.9667 17.53744 

 

Figure No. 4.27: 
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The above Table 4.27 and figure 4.27 shows that there is no significant difference in post 

test Math’s academic achievement between the students having different father’s 

education. The results of F test appears as F(4, 115)= .810, Sig.= .521, > ɑ= .05 which 

indicates that all the groups were same in post test academic achievement in Math. Hence 

the null hypothesis is hereby accepted.    

H0: There is no significant difference between the students having different father’s 

education in interest. 

 Table # 4.28:  

ANOVA showing effect of father’s education on interest on the students 

Father’s education N Mean Std. Deviation df  F Sig.  

No formal education 22 3.1818 1.29601 

4, 115 1.213 .309 

Class X or below 19 3.4211 1.50243 

Class XII 21 3.1429 1.19523 

Bachelor 37 3.8108 1.26574 

Master and Above 21 3.3810 1.39557 

Total 120 3.4417 1.32713 

 

Figure No. 4.28: 
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The above Table 4.28 and figure 4.28 shows that there is no significant difference in 

interest between the students having different father’s education. The results of F test 

appears as F(4, 115)= 1.213, Sig.= .309, > ɑ= .05 which indicates that all the groups were 

same in interest. Hence the null hypothesis is hereby accepted. 

 

H0: There is no significant difference between the students having different father’s 

education in retention in Math academic achievement. 

 Table # 4.29:  

ANOVA showing the effect of father’s education on retention in math academic 

achievement.  

Father’s education  N Mean Std. Deviation df  F  Sig.  

No formal education 22 68.8636 17.15835 

4, 115 .704 .591 

Class X or below 19 70.3158 12.65812 

Class XII 21 70.6667 13.93317 

Bachelor 37 74.8378 17.10834 

Master and Above 21 68.4762 20.78850 

Total 120 71.1833 16.63144 

 

Figure No. 4.29 
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The above Table 4.29 and figure 4.29 shows that there is no significant difference in 

retention between the students having different father’s education. The results of F test 

appears as F(4, 115)= .704, Sig.= .591, > ɑ= .05 which indicates that all the groups were 

same in retention. Hence the null hypothesis is hereby accepted. 

 

H0: There is no significant difference between the students having different family 

monthly average income in pretest Math’s academic achievement. 

Table # 4.30:  

ANOVA showing effect of family monthly average income on pretest academic 

achievement in Math.  

FMAI N Mean Std. Deviation df  F Sig.  

< 18000 13 58.0000 12.29499 

4, 115 .604 .660 

18000-30000 12 61.0000 7.01945 

30000-45000 53 57.6604 14.36334 

45000-60000 15 61.6000 16.05259 

> 60000 27 55.6296 14.12077 

Total 120 58.0667 13.70011 

 

Figure No. 4.30:  
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The above Table 4.30 and figure 4.30 shows that there is no significant difference in 

pretest between the students having different family average income. The results of F test 

appears as F(4, 115)= .604, Sig.= .660, > ɑ= .05 which indicates that all the groups were 

same in pretest Math’s academic achievement. Hence the null hypothesis is hereby 

accepted. 

 

H0: There is no significant difference between the students having different family 

monthly average income in post test Math’s academic achievement. 

Table # 4.31:  

ANOVA showing effect of father’s education on family monthly average income in post 

test Math academic achievement.  

FMAI N Mean Std. Deviation df  F  Sig.  

< 18000 13 70.9231 15.71868 

4, 115 2.082 .088 

18000-30000 12 74.0000 11.78597 

30000-45000 53 65.0189 17.55813 

45000-60000 15 75.0000 21.88280 

> 60000 27 74.6296 16.29098 

Total 120 69.9667 17.53744 

 

Figure No. 4.31:  
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The above Table 4.31 and figure 4.31 shows that there is no significant difference in post 

test Math’s academic achievement between the students having different family average 

income. The results of F test appears as F(4, 115)= 2.082, Sig.= .088, > ɑ= .05 which 

indicates that all the groups were same in post test Math’s academic achievement. Hence 

the null hypothesis is hereby accepted. 

 

H0: There is no significant difference between the students having different family 

monthly average income in interest. 

Table # 4.32:  

ANOVA showing effect of family monthly average income on interest of the students 

FMAI N Mean Std. Deviation df  F  Sig.  

< 18000 13 3.3077 1.25064 

4, 115 1.467 .217 

18000-30000 12 3.3333 1.37069 

30000-45000 53 3.2264 1.40933 

45000-60000 15 3.4667 1.24595 

> 60000 27 3.9630 1.15962 

Total 120 3.4417 1.32713 

 

Figure No. 4.32:  
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The above Table 4.32 and figure 4.32 shows that there is no significant difference in 

interest between the students having different family average income. The results of F 

test appears as F(4, 115)= 1.467, Sig.= .217, > ɑ= .05 which indicates that all the groups 

were same in interest. Hence the null hypothesis is hereby accepted. 

H0: There is no significant difference between the students having different family 

monthly average income in retention in Math academic achievement. 

 Table # 4.33:  

ANOVA showing the effect of family monthly average income on retention in math 

academic achievement.  

FMAI N Mean Std. Deviation df  F  Sig.  

< 18000 13 70.9231 16.41880 

4, 115 1.348 .257 

18000-30000 12 74.6667 12.24992 

30000-45000 53 67.4717 15.79630 

45000-60000 15 75.1333 22.02228 

> 60000 27 74.8519 16.16193 

Total 120 71.1833 16.63144 

 

Figure No. 4.33: 
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The above Table 4.33 and figure 4.33 shows that there is no significant difference in 

retention between the students having different family average income. The results of F 

test appears as F(4, 115)= 1.348, Sig.= .257, > ɑ= .05 which indicates that all the groups 

were same in retention. Hence the null hypothesis is hereby accepted. 

H0: There is no significant difference between the students having different 

languages at home in pretest Math’s academic achievement. 

Table # 4.34:  

ANOVA showing effect of different languages at home on pretest academic achievement 

in Math.  

LAH N Mean Std. Deviation df F Sig. 

Urdu 24 55.8750 15.01973 

2, 117 3.366 .038 
Sraiki 65 56.3077 13.65298 

Pashto 31 63.4516 11.54943 

Total 120 58.0667 13.70011 

 

Figure # 4.34:  

 

 

The above Table 4.34 and figure 4.34 shows that there is significant difference in pretest 

Math’s academic achievement between the students having different mother’s languages 
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at home. The results of F test appears as F(4, 115)= 3.366, Sig.= .038, < ɑ= .05 which 

indicates that all the groups were not same in Math’s academic achievement in pretest. 

The Pashto speaking students (M= 63.45, SD= 11.54) assumed to be better in pretest 

math’s academic achievement that Sraiki speaking students (M= 56.30, SD= 13.65) and 

Urdu speaking students (M= 55.87, SD= 15.01). Hence the null hypothesis is hereby 

rejected. 

H0: There is no significant difference between the students having different 

languages at home in post test Math’s academic achievement. 

 

Table # 4.35:  

ANOVA showing effect of different languages at home in post test Math academic 

achievement.  

LAH N Mean Std. Deviation df F Sig. 

Urdu 24 75.9167 16.39702 

2, 117 8.946 .000 
Sraiki 65 64.1385 16.07198 

Pashto 31 77.5806 17.34892 

Total 120 69.9667 17.53744 

 

Figure # 4.35:  
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The above Table 4.35 and figure 4.35 shows that there is significant difference in pretest 

Math’s academic achievement between the students having different mother’s languages 

at home. The results of F test appears as F(4, 115)= 8.946, Sig.= .000, < ɑ= .05 which 

indicates that all the groups were not same in Math’s academic achievement in post test. 

The Pashto speaking students (M= 77.58, SD= 17.34) assumed to be better in post test 

math’s academic achievement that Sraiki speaking students (M= 64.13, SD= 16.07) and 

Urdu speaking students (M= 75.91, SD= 16.40). Hence the null hypothesis is hereby 

rejected. 

H0: There is no significant difference between the students having different 

languages at home in interest. 

Table # 4.36:  

ANOVA showing effect of different languages at home on interest of the students 

lAH N Mean Std. Deviation df F Sig. 

Urdu 24 3.8333 1.34056 

2, 117 4.317 .016 
Sraiki 65 3.1231 1.34057 

Pashto 31 3.8065 1.13782 

Total 120 3.4417 1.32713 

 

Figure No. 4.36: 
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The above Table 4.36 and figure 4.36 shows that there is significant difference in interest 

between the students having different mother’s languages at home. The results of F test 

appears as F(4, 115)= 4.317, Sig.= .016, < ɑ= .05 which indicates that all the groups were 

not same in Math’s academic achievement in interest. The Urdu speaking students (M= 

3.83, SD= 1.34) assumed to be better in interest that Sraiki speaking students (M= 3.13, 

SD= 1.34) and Pashto speaking students (M= 3.80, SD= 1.13). Hence the null hypothesis 

is hereby rejected. 

H0: There is no significant difference between the students having different 

languages at home in retention in Math academic achievement. 

 Table # 4.37:  

ANOVA showing the effect of different languages at home on retention in math academic 

achievement. 

 lAH N Mean Std. Deviation df F Sig. 

Urdu 24 76.8750 16.39542 

2, 117 8.221 .000 
Sraiki 65 65.8462 14.31262 

Pashto 31 77.9677 17.85774 

Total 120 71.1833 16.63144 
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Figure No. 4.37: 

 

The above Table 4.37 and figure 4.37 shows that there is significant difference in 

retention Math’s academic achievement between the students having different mother’s 

languages at home. The results of F test appears as F(4, 115)= 8.221, Sig.= .000, < ɑ= .05 

which indicates that all the groups were not same in Math’s academic achievement in 

retention. The Pashto speaking students (M= 77.97, SD= 17.85) assumed to be better in 

retention that Sraiki speaking students (M= 65.84, SD= 14.31) and Urdu speaking 

students (M= 76.88, SD= 16.40). Hence the null hypothesis is hereby rejected. 

H0: There is no significant difference between the students having different father’s 

occupations in pretest Math’s academic achievement. 

Table # 4.38:  

ANOVA showing effect of different father’s occupations on pretest academic achievement 

in Math.  

Father’s Occupation N Mean Std. Deviation df  F  Sig.  

Jobless 6 63.6667 7.50111 

6, 113 .397 .880 

Personal business 16 59.2500 12.50866 

Professionals 10 60.4000 11.94618 

Teacher's 32 55.8438 13.23999 

Bankers 11 59.3636 14.46563 
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Security Section 15 56.9333 12.94751 

Class Four/ Servant 30 58.0000 16.70020 

Total 120 58.0667 13.70011 

 

Figure # 4.38:  

 

The above Table 4.38 and Figure 4.38 shows that there is no significant difference 

between the students having different father’s occupation in presets Math’s academic 

achievement. The results of F test appears as F(6, 113)= .397, Sig.= .880 > ɑ= .05 which 

indicates that all the father’s occupation wise groups were same in pretest math’s 

academic achievement. Hence the null hypothesis is hereby accepted.   

H0: There is no significant difference between the students having different father’s 

occupations in post test Math’s academic achievement. 
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Table # 4.39:  

ANOVA showing effect of different father’s occupations in post test Math academic 

achievement.  

Father’s occupation  N Mean Std. Deviation df  F  Sig.  

Jobless 6 61.6667 5.50151 

6, 113 3.024 .009 

Personal business 16 75.7500 14.49368 

Professionals 10 72.3000 14.18959 

Teacher's 32 61.0000 16.61131 

Bankers 11 70.1818 23.58736 

Security Section 15 70.4667 20.30435 

Class Four/ Servant 30 77.0000 15.00804 

Total 120 69.9667 17.53744 

 

Figure # 4.39:  

 

 

The above Table 4.39 and Figure 4.39 shows that there is significant difference between 

the students having different father’s occupation in post test Math’s academic 

achievement. The results of F test appears as F(6, 113)= 3.024, Sig.= .009 < ɑ= .05 which 

indicates that all the father’s occupation wise groups were not same in pretest math’s 

academic achievement. The students having father’s occupation Class four/Servant (M= 

77, SD= 15.00) assumed to be better than other father’s occupation wise groups in post 

test. Hence the null hypothesis is hereby rejected.   
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H0: There is no significant difference between the students having different father’s 

occupations in interest. 

Table # 4.40:  

ANOVA showing effect of different father’s occupations on interest of the students 

Father’s Occupation  N Mean Std. Deviation df  F Sig.  

Jobless 6 2.0000 .63246 

6, 113 2.053 .064 

Personal business 16 3.6250 1.31022 

Professionals 10 3.1000 1.37032 

Teacher's 32 3.3750 1.31370 

Bankers 11 3.1818 1.32802 

Security Section 15 3.5333 1.40746 

Class Four/ Servant 30 3.8667 1.25212 

Total 120 3.4417 1.32713 

 

Figure # 4.40:  

 

 

The above Table 4.40 and Figure 4.40 shows that there is no significant difference 

between the students having different father’s occupation in interest. The results of F test 

appears as F(6, 113)= 2.053, Sig.= .064 > ɑ= .05 which indicates that all the father’s 

occupation wise groups were same in interest. Hence the null hypothesis is hereby 

accepted. 
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H0: There is no significant difference between the students having different father’s 

occupations in retention in Math academic achievement. 

Table # 4.41:  

ANOVA showing the effect of different father’s occupations on retention in math 

academic achievement. 

Father’s Occupation  N Mean Std. Deviation df  F  Sig.  

Jobless 6 62.0000 5.76194 

6, 113 2.592 .022 

Personal business 16 76.9375 15.30346 

Professionals 10 72.6000 14.27663 

Teacher's 32 63.8125 13.62739 

Bankers 11 70.6364 24.03028 

Security Section 15 71.3333 19.78696 

Class Four/ Servant 30 77.4667 14.86429 

Total 120 71.1833 16.63144 

 

Figure # 4.41 

 

The above Table 4.41 and figure 4.41 shows that there is significant difference between 

the students having different father’s occupations in retention in Math academic 

achievement. The results of F test appears as F(6,113)= 2.592, Sig.= .022 < ɑ= .05 which 

indicates that the null hypothesis there is no significant difference between the students 

having different father’s occupations in retention in Math academic achievement is 

hereby accepted. The students having father’s occupation classfour/servant assumed to be 

better in rentention than other students having father’s occupation Jobless (M= 62, SD= 
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5.76), Personal business (M= 76, SD= 15.30), Professionals (M= 72, SD= 14.27), 

Teacher's (M= 63.81, SD= 13.62), Bankers (M= 70.63, SD= 24.03), and Security Section 

(M= 71.33, SD= 19.78). Hence the null hypothesis is hereby rejected.   

H0: There is no significant difference between the students having different father’s 

job in pretest Math’s academic achievement. 

Table # 4.42:  

Independent sample t-test showing effect of different father’s job on pretest academic 

achievement in Math. 

Father’s Job  N Mean  Std. Deviation Df t Sig.  

 
Government Job 66 58.05 14.86 

118 -.019 .985 
Non-Government Job 54 58.09 12.26 

 

Figure # 4.42 

 

 

The above Table 4.42 and figure 4.42 shows that there is no significant difference 

between the students having different father’s job in pretest Math’s academic 

achievement. The results of t test appears as t(118)= -.019, Sig.= .985 > ɑ= .05 which 
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indicates that both the group were same in pretest, the students having father’s 

government job (M= 58.05, SD= 14.86) assumed to be same with students having father’s 

non-government job (M= 58.09, SD= 12.26) in pretest. Hence the null hypothesis is 

hereby accepted.   

H0: There is no significant difference between the students having different father’s 

job in post test Math’s academic achievement. 

Table # 4.43:  

Independent sample t-test showing effect of different father’s job on post test academic 

achievement in Math.  

Father’s Job  N Mean  Std. Deviation df t Sig.  

 
Government Job 66 70.45 17.53 

118 .336 .738 
Non-Government Job 54 69.37 17.68 

 

Figure # 4.43:  

 

The above Table 4.43 and figure 4.43 shows that there is no significant difference 

between the students having different father’s job in post test Math’s academic 
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achievement. The results of t test appears as t(118)= .336, Sig.= .738 > ɑ= .05 which 

indicates that both the group were same in post test, the students having father’s 

government job (M= 70.45, SD= 17.53) assumed to be same with students having father’s 

non-government job (M= 69.37, SD= 17.68) in post test. Hence the null hypothesis is 

hereby accepted. 

H0: There is no significant difference between the Students having different father’s 

job in interest. 

Table # 4.44:  

Independent sample t-test showing effect of different father’s job on interest on the 

students 

Father’s Job  N Mean  Std. Deviation df t Sig.  

 
Government Job 66 3.56 1.33 

118 1.086 .280 
Non-Government Job 54 3.29 1.31 

 

Figure # 4.44:  
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The above Table 4.44 and figure 4.44 shows that there is no significant difference 

between the students having different father’s job in interest. The results of t test appears 

as t(118)= 1.086, Sig.= .280 > ɑ= .05 which indicates that both the group were same in 

interest, the students having father’s government job (M= 3.56, SD= 1.33) assumed to be 

same with students having father’s non-government job (M= 3.29, SD= 1.31) in interest. 

Hence the null hypothesis is hereby accepted. 

H0: There is no significant difference between students having different father’s job 

on retention in Math academic achievement. 

Table # 4.45:  

Independent sample t-test showing effect of different father’s job on retention on math 

academic achievement. 

Father’s Job  N Mean  Std. Deviation df t Sig.  

 
Government Job 66 72.01 15.96 

118 .604 .547 
Non-Government Job 54 70.16 17.52 

Figure No. 4.45: 
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The above Table 4.45 and figure 4.45 shows that there is no significant difference 

between the students having different father’s job in retention. The results of t test 

appears as t(118)= .604, Sig.= .547 > ɑ= .05 which indicates that both the group were 

same in retention, the students having father’s government job (M= 72.01, SD= 15.96) 

assumed to be same with students having father’s non-government job (M= 70.16, SD= 

17.52) in retention. Hence the null hypothesis is hereby accepted. 

H0:  That there is no significant difference between male of OLM and male students 

of ICTs in pretest Math’s academic achievement. 

Table # 4.46:  

T test showing the difference between the male of ordinary lecture method and the male 

of ICTs group in math’s academic achievement in pretest. 

Testing Variable  Gender N Mean SD df T Sig. 

pretest Math Score 
Male OLM 30 57.6667 13.92178 

58 -.988 .328 
Male ICTs 30 60.7667 10.07107 

 

The Above Table 4.46 shows that there is no significant difference between male of 

OLM and male students of ICTs in pretest Math’s academic achievement. The results of t 

test appears as t(58)= -.988, Sig.= .328 > ɑ= .05 which indicates that both the male 

students taught through OLM (M= 57.66, SD= 13.92) and taught through ICTs (M= 

60.76, SD= 10.07) assumed to be same in pretest math’s academic achievement. Hence 

the null hypothesis is hereby accepted.      

H0: there is no significant difference between the female of OLM and female of ICTs 

groups in pretest math’s academic achievement.  
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Table # 4.47:  

T test showing the different between the female of ordinary lecture method and the female 

of ICTs group in math’s academic achievement in pretest. 

Testing Variable  Gender N Mean SD df T Sig. 

Pretest Math Score 
Female OLM 30 56.30 14.53 

58 -.314 .755 
Female ICTs 30 57.53 16.06 

 

The Above Table 4.47 shows that there is no significant difference between female of 

OLM and female students of ICTs in pretest Math’s academic achievement. The results 

of t test appears as t(58)= -.314, Sig.= .755 > ɑ= .05 which indicates that both the female 

students taught through OLM (M= 56.30, SD= 14.53) and taught through ICTs (M= 

57.53, SD= 16.06) assumed to be same in pretest math’s academic achievement. Hence 

the null hypothesis is hereby accepted.      

H0: there is no significant difference between rural students of OLM and rural 

students of ICTs in pretest Math’s academic achievement. 

Table # 4.48:  

T test showing the different between the rural students of ordinary lecture method and the 

rural students of ICTs group in math’s academic achievement in pretest. 

Testing Variable  Locality  N Mean SD df T Sig. 

pretest Math Score 
Rural OLM 26 56.27 14.24 

59 -.194 .847 
Rural ICTs 35 56.97 13.70 

 

The Above Table 4.48 shows that there is no significant difference between rural students 

of OLM and rural students of ICTs in pretest Math’s academic achievement. The results 

of t test appears as t(58)= -.194, Sig.= .847 > ɑ= .05 which indicates that both the rural 

students taught through OLM (M= 56.27, SD= 14.24) and rural students taught through 

ICTs (M= 56.97, SD= 13.70) assumed to be same in pretest math’s academic 

achievement. Hence the null hypothesis is hereby accepted. 
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H0: There is no significant difference between urban students of OLM and urban 

students of ICTs in pretest Math’s academic achievement. 

Table # 4.49:  

T test showing the different between the urban students of ordinary lecture method and 

the urban students of ICTs group in math’s academic achievement in pretest. 

Testing Variable  Locality  N Mean SD df T Sig. 

pretest Math Score 
Urban OLM 34 57.53 14.06 

57 -1.317 .186 
Urban ICTs 25 62.20 12.58 

 

The Above Table 4.49 shows that there is no significant difference between urban 

students of OLM and urban students of ICTs in pretest Math’s academic achievement. 

The results of t test appears as t(57)= -1.317, Sig.= .186 > ɑ= .05 which indicates that 

both the urban students taught through OLM (M= 57.53, SD= 14.06) and urban students 

taught through ICTs (M= 62.20, SD= 12.58) assumed to be same in pretest math’s 

academic achievement. Hence the null hypothesis is hereby accepted. 

H0: There is no significant difference between the students having father’s 

government job of OLM and the students having government father’s job of ICTs 

in pretest Math’s academic achievement. 

Table # 4.50:  

T test showing the different between the students having father’s government job of 

ordinary lecture method and the students having government job of ICTs group in math’s 

academic achievement in pretest. 

Testing Variable  Father’s Job   N Mean SD df T Sig. 

pretest Math Score 
Government  OLM 32 57.37 13.91 

64 -.353 .724 
Government  ICTs 34 58.67 15.88 

 

The Above Table 4.50 shows that there is no significant difference between the students 

having father’s government job of OLM and the students having government father’s job 
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of ICTs in pretest Math’s academic achievement. The results of t test appears as t(57)= -

.353, Sig.= .724 > ɑ= .05 which indicates that both the groups students having 

government father’s job taught through OLM (M= 57.37, SD= 13.91) and students having 

government job taught through ICTs (M= 58.67, SD= 15.88) assumed to be same in 

pretest math’s academic achievement. Hence the null hypothesis is hereby accepted. 

H0: There is no significant difference between the students having father’s non-

government job of OLM and the students having non-government father’s job of 

ICTs in pretest Math’s academic achievement. 
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Table # 4.51:  

T test showing the different between the students having father’s non-government job of 

ordinary lecture method and the students having non-government job of ICTs group in 

math’s academic achievement in pretest. 

Testing Variable  Father’s Job   N Mean SD df T Sig. 

pretest Math Score 
Non-government  OLM 28 56.54 14.41 

52 -.967 .338 
Non-government  ICTs 26 59.77 9.45 

 

 The Above Table 4.51 shows that there is no significant difference between the 

students having father’s non-government job of OLM and the students having non-

government father’s job of ICTs in pretest Math’s academic achievement. The results of t 

test appears as t(52)= -.967, Sig.= .338 > ɑ= .05 which indicates that both the groups 

students having non-government father’s job taught through OLM (M= 56.54, SD= 

14.41) and students having father’s non-government job taught through ICTs (M= 59.77, 

SD= 9.45) assumed to be same in pretest math’s academic achievement. Hence the null 

hypothesis is hereby accepted. 

H0: There is no significant difference between Male students taught through OLM 

and male students taught through ICTs in post test Math’s academic achievement. 

Table # 4.52:  

T test showing the difference between the male of ordinary lecture method and the male 

of ICTs group in math’s academic achievement in post test. 

Testing Variable  Gender N Mean SD df T Sig. 

post test Math 

Score 

Male OLM 30 57.13 13.11 
58 -10.19 .000 

Male ICTs 30 84.86 7.10 

 

 The above Table 4.52 shows that there is significant difference between Male 

students taught through OLM and male students taught through ICTs in post test Math’s 

academic achievement. The results of t test appeared as t(58)= -10.19, Sig.= .000 < ɑ= .05 
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which indicates that both the groups were not same in post test math’s academic 

achievement. The Male students taught through ICTs (M= 84.86, SD= 7.10) assumed to 

be better than male students taught through OLM (M= 57.13, SD= 13.11) in post test 

math’s academic achievement. Hence the null hypothesis is hereby rejected.     
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H0: There is no significant difference between female students taught through OLM 

and female students taught through ICTs in post test Math’s academic achievement. 

Table # 4.53:  

T test showing the different between the female of ordinary lecture method and the female 

of ICTs group in math’s academic achievement in post test. 

Testing Variable  Gender N Mean SD df T Sig. 

post test Math 

Score 

Female OLM 30 56.00 14.51 
58 -8.297 .000 

Female ICTs 30 81.86 8.99 

 

The above Table 4.53 shows that there is significant difference between female students 

taught through OLM and female students taught through ICTs in post test Math’s 

academic achievement. The results of t test appeared as t(58)= -8.297, Sig.= .000 < ɑ= .05 

which indicates that both the groups were not same in post test math’s academic 

achievement. The female students taught through ICTs (M= 81.86, SD= 8.99) assumed to 

be better than female students taught through OLM (M= 56.00, SD= 14.51) in post test 

math’s academic achievement. Hence the null hypothesis is hereby rejected. 

H0: There is no significant difference between rural students taught through OLM 

and rural students taught through ICTs in post test Math’s academic achievement. 

Table # 4.54:  

T test showing the different between the rural students of ordinary lecture method and the 

rural students of ICTs group in math’s academic achievement in post test. 

Testing Variable  Locality  N Mean SD df T Sig. 

post test Math 

Score 

Rural OLM 26 55.42 13.24 
59 -8.99 .000 

Rural ICTs 35 82.17 8.38 

 

The above Table 4.54 shows that there is significant difference between rural students 

taught through OLM and rural students taught through ICTs in post test Math’s academic 

achievement. The results of t test appeared as t(59)= -8.99, Sig.= .000 < ɑ= .05 which 



166 

 

indicates that both the groups were not same in post test math’s academic achievement. 

The rural students taught through ICTs (M= 82.17, SD= 8.38) assumed to be better than 

rural students taught through OLM (M= 55.42, SD= 13.24) in post test math’s academic 

achievement. Hence the null hypothesis is hereby rejected. 

H0: There is no significant difference between urban students taught through OLM 

and urban students taught through ICTs in post test Math’s academic achievement. 

Table # 4.55:  

T test showing the different between the urban students of ordinary lecture method and 

the urban students of ICTs group in math’s academic achievement in post test. 

Testing Variable  Locality  N Mean SD df T Sig. 

post test Math 

Score 

Urban OLM 34 57.44 14.16 
57 -9.59 .000 

Urban ICTs 25 85.04 7.72 

 

The above Table 4.55 shows that there is significant difference between urban students 

taught through OLM and urban students taught through ICTs in post test Math’s 

academic achievement. The results of t test appeared as t(57)= -9.59, Sig.= .000 < ɑ= .05 

which indicates that both the groups were not same in post test math’s academic 

achievement. The urban students taught through ICTs (M= 85.04, SD= 7.72) assumed to 

be better than urban students taught through OLM (M= 57.44, SD= 14.16) in post test 

math’s academic achievement. Hence the null hypothesis is hereby rejected. 

H0: There is no significant difference between students having government father’s 

job taught through OLM and the students having father’s government job taught 

through ICTs in post test Math’s academic achievement. 
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Table # 4.56:  

T test showing the different between the students having father’s government job of 

ordinary lecture method and the students having government job of ICTs group in math’s 

academic achievement in post test. 

Testing Variable  Father’s Job   N Mean SD df T Sig. 

post test Math 

Score 

Government  OLM 32 56.72 13.95 
64 -9.38 .000 

Government  ICTs 34 83.38 8.2 

 

The above Table 4.56 shows that there is significant difference between students having 

government father’s job taught through OLM and the students having father’s 

government job taught through ICTs in post test Math’s academic achievement. The 

results of t test appeared as t(64)= -9.38, Sig.= .000 < ɑ= .05 which indicates that both the 

groups were not same in post test math’s academic achievement. The student having 

government father’s job taught through ICTs (M= 83.38, SD= 8.20) assumed to be better 

than the students having father’s government job taught through OLM (M= 56.72, SD= 

13.95) in post test math’s academic achievement. Hence the null hypothesis is hereby 

rejected. 

H0: There is no significant difference between students having non-government 

father’s job taught through OLM and the students having father’s non-government 

job taught through ICTs in post test Math’s academic achievement. 

Table # 4.57:  

T test showing the different between the students having father’s non-government job of 

ordinary lecture method and the students having non-government job of ICTs group in 

math’s academic achievement in post test. 

Testing Variable  Father’s Job   N Mean SD df T Sig. 

post test Math 

Score 

Non-government  OLM 28 28.24 13.71 
52 -8.824 .000 

Non-government  ICTs 26 56.39 8.25 
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The above Table 4.57 shows that there is significant difference between students having 

non-government father’s job taught through OLM and the students having father’s non-

government job taught through ICTs in post test Math’s academic achievement. The 

results of t test appeared as t(52)= -8.824, Sig.= .000 < ɑ= .05 which indicates that both 

the groups were not same in post test math’s academic achievement. The student having 

non-government father’s job taught through ICTs (M= 56.39, SD= 8.25) assumed to be 

better than the students having father’s non-government job taught through OLM (M= 

28.24, SD= 13.71) in post test math’s academic achievement. Hence the null hypothesis 

is hereby rejected. 

H0: There is no significant difference between the male student taught through 

OLM and male students taught through ICTs in interest. 

Table # 4.58:  

T test showing the different between the male of ordinary lecture method and the male of 

ICTs group in Interest 

Testing Variable  Gender N Mean SD df T Sig. 

Interest  
Male OLM 30 2.20 .664 

58 -14.85 .000 
Male ICTs 30 4.46 .507 

 

 The above Table 4.58 shows that there is significant difference between the male 

student taught through OLM and male students taught through ICTs in interest. The 

results of t test appeared as t(58)= -14.85, Sig.= .000 < ɑ= .05 which indicates that there 

both the groups were not same in interest. The male students taught through ICTs (M= 

4.46, SD= .507) assumed to be better in interest than male students taught through OLM 

(M= 2.20, SD= .664). Hence the null hypothesis is hereby rejected.     

H0: There is no significant difference between the female student taught through 

OLM and female students taught through ICTs in interest. 
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Table # 4.59:  

T test showing the different between the female of ordinary lecture method and the female 

of ICTs group in interest  

Testing Variable  Gender N Mean SD df T Sig. 

Interest  
Female OLM 30 2.63 1.32 

58 -6.956 .000 
Female ICTs 30 4.46 .57 

 

The above Table 4.59 shows that there is significant difference between the female 

student taught through OLM and female students taught through ICTs in interest. The 

results of t test appeared as t(58)= -6.956, Sig.= .000 < ɑ= .05 which indicates that both 

the groups were not same in interest. The female students taught through ICTs (M= 4.46, 

SD= .57) assumed to be better in interest than female students taught through OLM (M= 

2.63, SD= 1.32). Hence the null hypothesis is hereby rejected.     

H0: There is no significant difference between the rural student taught through 

OLM and rural students taught through ICTs in interest. 

Table # 4.60:  

T test showing the different between the rural students of ordinary lecture method and the 

rural students of ICTs group in interest  

Testing Variable  Locality  N Mean SD df T Sig. 

Interest  
Rural OLM 26 2.03 .823 

59 -13.51 .000 
Rural ICTs 35 4.42 .557 

 

The above Table 4.60 shows that there is significant difference between the rural student 

taught through OLM and rural students taught through ICTs in interest. The results of t 

test appeared as t(59)= -13.51, Sig.= .000 < ɑ= .05 which indicates that both the groups 

were not same in interest. The rural students taught through ICTs (M= 4.42, SD= .557) 

assumed to be better in interest than rural students taught through OLM (M= 2.03, SD= 

.823). Hence the null hypothesis is hereby rejected. 
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H0: There is no significant difference between the rural student taught through 

OLM and rural students taught through ICTs in interest. 

Table # 4.61:  

T test showing the different between the urban students of ordinary lecture method and 

the urban students of ICTs group in interest. 

Testing Variable  Locality  N Mean SD df T Sig. 

Interest  
Urban OLM 34 2.70 1.14 

57 -7.404 .000 
Urban ICTs 25 4.52 .50 

 

The above Table 4.61 shows that there is significant difference between the rural student 

taught through OLM and rural students taught through ICTs in interest. The results of t 

test appeared as t(57)= -7.404, Sig.= .000 < ɑ= .05 which indicates that both the groups 

were not same in interest. The urban students taught through ICTs (M= 4.52, SD= .50) 

assumed to be better in interest than urban students taught through OLM (M= 2.70, SD= 

1.14). Hence the null hypothesis is hereby rejected. 

H0: There is no significant difference between the student having Government 

father’s job taught through OLM and the students government father’s job taught 

through ICTs in interest. 

Table # 4.62:  

T test showing the different between the students having father’s government job of 

ordinary lecture method and the students having government job of ICTs group in 

interest. 

Testing Variable  Father’s Job   N Mean SD df T Sig. 

Interest  
Government  OLM 32 2.56 1.22 

64 .8534 .000 
Government  ICTs 34 4.50 .50 

 

The above Table 4.62 shows that there is significant difference between the student 

having Government father’s job taught through OLM and the students government 
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father’s job taught through ICTs in interest. The results of t test appeared as t(64)= .8534, 

Sig.= .000 < ɑ= .05 which indicates that both the groups were not same in interest. The 

students having father’s government job taught through ICTs (M= 4.50, SD= .50) 

assumed to be better in interest than students having father’s government job taught 

through OLM (M= 2.56, SD= 1.22). Hence the null hypothesis is hereby rejected. 

H0: There is no significant difference between the student having non-government 

father’s job taught through OLM and the students non-government father’s job 

taught through ICTs in interest. 

Table # 4.63:  

T test showing the different between the students having father’s non-government job of 

ordinary lecture method and the students having non-government job of ICTs group in 

interest. 

Testing Variable  Father’s Job   N Mean SD df T Sig. 

Interest 
Non-government  OLM 28 2.25 .844 

52 -10.95 .000 
Non-government  ICTs 26 4.42 .578 

 

The above Table 4.63 shows that there is significant difference between the student 

having non-government father’s job taught through OLM and the students non-

government father’s job taught through ICTs in interest. The results of t test appeared as 

t(52)= -10.95, Sig.= .000 < ɑ= .05 which indicates that both the groups were not same in 

interest. The students having father’s non-government job taught through ICTs (M= 4.42, 

SD= .578) assumed to be better in interest than students having father’s non-government 

job taught through OLM (M= 2.25, SD= .844). Hence the null hypothesis is hereby 

rejected. 

H0: There is no significant difference between the male students taught through 

OLM and male students taught through ICTs in retention. 
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Table # 4.64:  

T test showing the different between the male of ordinary lecture method and the male of 

ICTs group in math’s academic achievement in retention. 

Testing Variable  Gender N Mean SD df T Sig. 

Retention  
Male OLM 30 57.20 13.25 

58 -10.53 .000 
Male ICTs 30 86.03 7.01 

 

 The above Table 4.64 shows that there is significant difference between the male 

students taught through OLM and male students taught through ICTs in retention. The 

results of t test appears as t(58)= -10.53, Sig.= .000 < ɑ= .05 which indicates that male 

students taught through ICTs (M=86.03, SD= 7.01) assumed to be better then those 

students who taught through OLM (M=57.20, SD= 13.25) in retention. Hence the null 

hypothesis is hereby rejected.   

H0: There is significant difference between the female students taught through OLM 

and female students taught through ICTs in retention. 

Table # 4.65:  

T test showing the different between the female of ordinary lecture method and the female 

of ICTs group in math’s academic achievement in retention. 

Testing Variable  Gender N Mean SD df T Sig. 

Retention  
Female OLM 30 59.50 11.70 

58 -8.355 .000 
Female ICTs 30 82.00 8.97 

 

The above Table 4.65 shows that there is significant difference between the female 

students taught through OLM and female students taught through ICTs in retention. The 

results of t test appears as t(58)= -8.355, Sig.= .000 < ɑ= .05 which indicates that female 

students taught through ICTs (M=82.00, SD= 8.97) assumed to be better than those 

female students who taught through OLM (M=59.50, SD= 11.70) in retention. Hence the 

null hypothesis is hereby rejected. 
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H0: There is no significant difference between the rural students taught through 

OLM and rural students taught through ICTs in retention. 

Table # 4.66:  

T test showing the different between the rural students of ordinary lecture method and the 

rural students of ICTs group in math’s academic achievement in retention. 

Testing Variable  Locality  N Mean SD df T Sig. 

Retention 
Rural OLM 26 57.92 10.44 

59 -10.26 .000 
Rural ICTs 35 83.14 8.72 

 

The above Table 4.66 shows that there is significant difference between the rural students 

taught through OLM and rural students taught through ICTs in retention. The results of t 

test appears as t(59)= -10.26, Sig.= .000 < ɑ= .05 which indicates that rural students 

taught through ICTs (M=83.14, SD= 8.72) assumed to be better than those rural students 

who taught through OLM (M=57.92, SD= 10.44) in retention. Hence the null hypothesis 

is hereby rejected. 

H0: There is significant difference between the urban students taught through OLM 

and urban students taught through ICTs in retention. 

Table # 4.67:  

T test showing the different between the urban students of ordinary lecture method and 

the urban students of ICTs group in math’s academic achievement in retention. 

Testing Variable  Locality  N Mean SD df T Sig. 

Retention 
Urban OLM 34 58.67 13.93 

57 -8.640 .000 
Urban ICTs 25 85.24 7.51 

 

The above Table 4.67 shows that there is significant difference between the urban 

students taught through OLM and urban students taught through ICTs in retention. The 

results of t test appears as t(57)= -8.640, Sig.= .000 < ɑ= .05 which indicates that urban 

students taught through ICTs (M=85.24, SD= 7.51) assumed to be better than those urban 
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students who taught through OLM (M=58.67, SD= 13.93) in retention. Hence the null 

hypothesis is hereby rejected. 
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H0: There is significant difference between the students having government father’s 

job taught through OLM and the students having government father’s job taught 

through ICTs in retention. 

Table # 4.68:  

T test showing the different between the students having father’s government job of 

ordinary lecture method and the students having government job of ICTs group in math’s 

academic achievement in retention. 

Testing Variable  Father’s Job   N Mean SD df T Sig. 

Retention 
Government  OLM 32 59.22 11.51 

64 -10.10 .000 
Government  ICTs 34 84.06 8.29 

 

The above Table 4.68 shows that there is significant difference between the students 

having government father’s job taught through OLM and the students having government 

father’s job taught through ICTs in retention. The results of t test appears as t(64)= -

10.10, Sig.= .000 < ɑ= .05 which indicates that the students having government father’s 

job taught through ICTs (M=84.06, SD= 8.29) assumed to be better than those students 

having government father’s job who taught through OLM (M=59.22, SD= 11.51) in 

retention. Hence the null hypothesis is hereby rejected. 

H0: There is no significant difference between the students having non-government 

father’s job taught through OLM and the students having non-government father’s 

job taught through ICTs in retention. 

Table # 4.69:  

T test showing the different between the students having father’s non-government job of 

ordinary lecture method and the students having non-government job of ICTs group in 

math’s academic achievement in retention. 

Testing Variable  Father’s Job   N Mean SD df T Sig. 

Retention 
Non-government  OLM  57.35 13.59 

52 -8.592 .000 
Non-government  ICTs  83.96 8.33 
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The above Table 4.69 shows that there is significant difference between the students 

having non-government father’s job taught through OLM and the students having non-

government father’s job taught through ICTs in retention. The results of t test appears as 

t(52)= -8.592, Sig.= .000 < ɑ= .05 which indicates that the students having non-

government father’s job taught through ICTs (M=83.96, SD= 8.33) assumed to be better 

than those students having non-government father’s job who taught through OLM 

(M=57.35, SD= 13.59) in retention. Hence the null hypothesis is hereby rejected. 

H0: There is no significant effect of ICTs on the academic achievement students in 

Math at High secondary school level.  

Table # 4.70:  

Regression showing the effect of ICTs on the academic achievement of students at higher 

secondary school level.  

Predictors  Dependent 

Variables 

R R 

Square 

Adjusted R 

Square 

F T β Sig.  

ICT 

Instructions 

Academic 

Achievement 

Post test Math 

Score 

.527 .277 .271 45.295 6.730 .674 .000 

 

 The above Table 4.70 shows that there is significant effect of ICTs instructional 

approach on the Math’s academic achievement of the students at higher secondary school 

level. ICTs instructional approach significantly predicted Math’s academic achievement 

scores, β = .674, t(118) = 6.730, p < .001. ICTs instructional approach also explained a 

significant proportion of variance in Math’s academic achievement scores, R2 = 

.277, F(1, 118) = 45.295, p < .001. the R2 appeared as .277 which indicates that there was 

28% effect on students math’s academic achievement due to ICTs. The β appeared as 

.674 which indicates that if one unit increased in ICTs instructional approach .674 unit 

increased in Math’s academic achievement. Hence the null hypothesis is hereby rejected.  
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Figure No. 4.70: Histogram  

 

 

Figure No. 4.71: P-Plot  
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Usefulness of data to educators and policy makers 

The data collected and analyzed in the present study is most relevant to the 

educators and the policy makers. Before, discussing the usefulness of data 

for different stakeholders, it is better to present the important results of the 

study. The data analysis in table 4.11 and figure 4.11 showing the results 

of t-test,  The t value appeared as t(118)= -12.997, Sig.= .000 < ɑ=.05 

which indicates that the students taught through ICTs (M= 83.37, SD= 

8.17) assumed to better in post test math academic achievement than the 

students taught through OLM (M=56.57, SD= 13.73). Also, the table 4.12 

and figure 4.12 revealed that the t value appeared as t(118)= -13.347, Sig.= 

.000 < ɑ=.05 which indicates that the students taught through ICTs (M= 

4.46, SD= .53) assumed to better in interest inventory score than the 

students taught through OLM (M=2.15, SD= 1.06). The analysis of 

retention score in table 4.13 and figure 4.13 depicts that the t value 

appeared as t(118)= -13.316, Sig.= .000 < ɑ=.05 which indicates that the 

students taught through ICTs (M= 84.02, SD= 8.24) assumed to better in 

retention test math academic achievement than the students taught through 

OLM (M=58.35, SD= 12.45). On the basis of the data and its analysis, 

following points are determined to be useful for the educators and the 

policy makers. The data showing the significant effect of Information 

Communication Technologies instructional approach upon students’ 

academic achievement in Math at the higher secondary school level is 

significant for the policy makers and the educators because keeping in 

view these results, they may launch the ICT instructional approaches at th 

higher secondary schools. The data is useful for the administrators because 

they may make policies regarding the utilization of ICT at the school level, 

like, appropriate and needful devices may be given to the higher secondary 

school by the government with special reference to teaching learning 

process in mathematics. The government may allocate appropriate funds to 

purchase and utilize new scientific equipment to teach and learn math at a 

higher secondary school level. The data collected in the present study is 

also useful for the educators and policy makers in the sense that proper 
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training may be given to the teachers to use the new devices to teach mathematics 

at the higher secondary school level. Because without understanding the use of 

new information communication technologies the new devices can ot be 

implemented in the classroom teaching. The policy makers will be aware through 

this data that the use of ICT instructional approaches may motivate the students 

towards the learning process in a better way as compared to the traditional lecture 

method, therefore they may ensure the monitoring and steady supervision 

towards the use of technology in classroom practices as well as in school's 

administrative activities. The data also, reveals that there is a shortage of 

incentives to the teachers , therefore educators may stimulate the teachers by 

announcing some incentives to those teachers who regularly use ICTs 

instructional approaches to teach math at a higher secondary school level. The 

data collection and analysis show that the ICT instructional approach is better in 

the retention of concepts of students for a longer period as compared to the 

traditional teaching. This data is useful for the policy makers and the educators 

because keeping in view this data they may hire experts to make digital contents 

according to the curriculum for all subjects which will be available for all 

teachers of the country to run teaching learning process which is everlasting. The 

Computer lab may provide by the government to all the higher secondary 

schools. Because most the technologies can used on computer and internet the 

availability of computer lab may encourage the students to learn mathematics in 

new scientific ways. The policy makers may make the link between ICT tool and 

Mathematics curriculum at higher secondary school level. The data reveals that 

the ICT instructional approach is better in the enhancement of the academic 

achievement, boosting the interest in students and the retention of concepts, 

therefore the educators and the policy makers may start Refreshment courses 

regarding the use of new information technologies for the teacher at the higher 

secondary school level, so that the teachers may polish their previous skills and 

learn new skills. The data reveals the sufficient benefits of the ICT, therefore the 

educators and policy makers may take benefit from this study and may arrange 

the Laptop and mini computers for the teachers and students at the higher 

secondary level to encourage the teacher and the taught to make the daily use of 

technology in each and every subject area. 
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CHAPTER 5 

 SUMMARY, FINDINGS, DISCUSSION, CONCLUSIONS, 

RECOMMENDATIONS/POLICY IMPLICATIONS 

5.1 Summary 

 The main purpose of the study was effects of information 

communication technologies (ICTs) instructional approach, on the 

academic achievement, retention and interest of higher secondary students. 

The objectives of the study were to find out the comparative effectiveness 

of ICTs and Traditional Lecture method in the subject of Mathematics. 

Moreover, it was also the aim of the study to explore which of these two 

methods had a good impact on the academic achievement, interest and 

retention of the students at Secondary School level, To determine the 

difference between traditional lecture method and use of ICTs, as far as 

students’ achievements in the subject of Mathematics is concerned, To 

determine the difference between traditional lecture method and use of 

ICTs, as far as students’ interest in the subject of Mathematics is 

concerned, To determine the difference between traditional lecture method 

and use of ICTs, as far as students’ retention in the subject of Mathematics 

is concerned, To determine the effect of demographic factors (language, 

location, gender, father’s income, and father’s educational level) on the 

students’ academic achievement, retention and interest while they are 

taught using ICTs, To determine the effect of demographic factors 

(language, location, gender, family monthly average income, and father’s 

educational level, father’s job and father’s occupation) on the students’ 

academic achievement, retention and interest while they are taught using 

the traditional lecture method, and To find out whether the demographic 

variables have any effect on the academic achievement interest and 

retention score of the students or not.  

 The present study was experimental in nature, quantitative method 

was used to collect the data. The survey aspect of the study was interest 

inventory. The population of the study was all the higher secondary school 
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students of two different school of district Dera Ismail Khan. All the male 

and female students were included in the study. The sample of the study 

was 120 students (Experimental group= 60 and Control Group= 60) for the 

equality of the sample in both groups the researcher takes 30 male and 30 

female in each group however the total number females in the sample was 

60 and male was 60. The students were selected using simple random 

sampling techniques. The pretest was conducted in the shape of objective 

type Math’s test for the purpose to divide two groups equal in all respect. 

The similarity of the both groups before the treatment are essential for to 

test the protocol in appropriate manners. Two months treatment were 

given to the experimental group (experimental group was taught Math’s 

through ICTs instructional approach) and control group was taught 

through ordinary lecture method. After the two months treatment teacher 

made Math’s objective type post test was conducted to test the effect of 

treatment on experimental group and compare the both groups in post test. 

Delayed post test was conducted after the two months of post test to test 

the retention of the students and interest taught through ICTs and OLM. 

Interest inventory was put to the subjects to test the learning interest in 

both groups. During the treatment in both groups the extrinsic and intrinsic 

factors were same (environment, time, class size, educational level). The 

self-made interest inventory was used to the test the learning interest of the 

students during treatment. The initial draft of the interest inventory was 

consist of 65 items some of the items were deleted after the process of 

validity (Content and face validity) and reliability (cronbach’s alpha 

reliability method) the cronbach’s alpha reliability appeared as .897. 

The present study was experimental in nature and longitudinal researcher 

design was adopted. The researcher also used interest inventory to assess 

the interest of student during math classes in both teaching methods OLM 

and ICTs. The data were collected in three time intervals. The data were 

arranged and organized in tables and graph. Results and discussion chapter 

divided into three different sections. Section “A” deals with the 

demographic information of the respondents the researcher use frequencies 
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and percentages to analyze the sample. The section “B” deals with the 

testing of hypotheses, the researcher used descriptive (Mean, Standard 

deviation, frequencies and percentages) and inferential statistical (t-test. 

ANOVA, regression) techniques to analyze the data, the alpha level for 

testing of hypotheses was ɑ=.05. The section “C” deals with the 

frequencies and percentages of interest inventory.   

5.2 Findings of the study 

The main purpose of the study was effects of information communication 

technologies (ICTs) instructional approach, on the academic achievement, 

retention and interest of higher secondary students. The population the 

study was all higher secondary school students studying in two different 

schools of district Dera Ismail Khan. Total 61 different hypotheses were 

tested in data analysis. This particular section deals with the results of 

pretest, post test and delayed post test (retention) between groups and 

within groups as well as demographic difference in pretest, post test and 

retention. Different descriptive and inferential statistical techniques were 

used to test the hypotheses. On the basis of data analysis following 

findings float-ups 

5.2.1 Findings concerning hypothesis 1 

H0: There is no significant difference between the mean score of the students taught 

through ordinary lecture method and taught through ICTs in pretest Math’s academic 

achievement. 

When the data were analyzed using independent sample t-test the researcher reached 

at the fact that the both groups OLM and ICTs were found same in pre-test math 

academic achievement. Hence the null hypothesis, there is no significant difference 

between the mean score of the students taught through ordinary lecture method and 

taught through ICTs in pretest Math’s academic achievement is hereby accepted (See 

Table No. 4.10). 
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5.2.2 Findings concerning hypothesis 2 

H0: There is no significant difference between the mean score of the students taught 

through ordinary lecture method and taught through ICTs in post test Math’s 

academic achievement. 

On the basis of data analysis using independent sample t-test the researcher found that 

the students taught through ICTs assumed to better in post test math academic 

achievement than the students taught through OLM. Hence the null hypothesis, there 

is no significant difference between the mean score of the students taught through 

ordinary lecture method and taught through ICTs in post test Math’s academic 

achievement is hereby rejected (See Table No. 4.11).   

5.2.3 Findings concerning hypothesis 3 

H0: There is no significant difference between the interest of the students taught Math 

through ordinary lecture method and taught Math through ICTs 

The researcher used independent sample t-test and found that the students taught 

through ICTs assumed to better in interest inventory score than the students taught 

through OLM. Hence the null hypothesis, there is no significant difference between 

the interests of the students taught Math through ordinary lecture method and taught 

Math through ICTs is hereby rejected (See Table No. 4.12).   

5.2.4 Findings concerning hypothesis 4 

H0: There is no significant difference between the mean score of the students taught 

through ordinary lecture method and taught through ICTs in retention Math’s 

academic achievement. 

When the data were analyzed using independent sample t-test the results indicate that 

the students taught through ICTs assumed to better in retention test math academic 

achievement than the students taught through OLM. Hence the null hypothesis, there 

is no significant difference between the mean score of the students taught through 

ordinary lecture method and taught through ICTs in retention Math’s academic 

achievement is hereby rejected (See Table No. 4.13). 
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5.2.5 Findings concerning hypothesis 5 

H0: There is no significant difference between the pretest and post test mean score of 

the students taught through ICTs in Math’s academic achievement. 

The researcher used paired sample t-test and found that the relationship between pre-

test and post test score the students taught through ICTs was .412 which indicates that 

both the score was 41% correlated. There is a significant difference between the pre-

test score and post test score of the students taught through ICTs. The post test score 

assumed to be greater than the pretest score which indicates that there is significant 

effect of ICTs on the academic achievement of students in math. Hence the null 

hypothesis there is no significant difference between the pretest and post test mean 

score of the students taught through ICTs in Math’s academic achievement is hereby 

rejected (See Table No. 4.14). 

5.2.6 Findings concerning hypothesis 6 

H0: There is no significant difference between the pretest and post test mean score of 

the students taught through Ordinary lecture method in Math’s academic 

achievement. 

The researcher used paired sample t-test and found that the relationship between pre-

test and post test score of students taught through OLM was .938 which indicates that 

both the score was 94% correlated. There is no significant difference between the pre-

test score and post test score of the students taught through OLM. Hence the null 

hypothesis there is no significant difference between the pretest and post test mean 

score of the students taught through OLM in Math’s academic achievement is hereby 

accepted (See Table No. 4.15). 

5.2.7 Findings concerning hypothesis 7 

H0: There is no significant difference between the post test and retention mean score 

of the students taught through ICTs Method in Math’s academic achievement. 

The researcher used paired sample t-test and found that the relationship between post 

test and retention score of the students taught through ICTs was .986 which indicates 

that both the score was 99% correlated. There is no significant difference between the 

post test score and retention score of the students taught through ICTs. There is 
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significant effect of ICTs on the academic achievement of students in math retention. 

Hence the null hypothesis there is no significant difference between the post test mean 

score and a retentions score of the students taught through ICTs in Math’s academic 

achievement is hereby accepted (See Table No. 4.16). 

5.2.8 Findings concerning hypothesis 8 

H0: There is no significant difference between the post test and a retention mean score 

of the students taught through OL Method in Math’s academic achievement. 

The researcher used paired sample t-test and found that the relationship between post 

test and retention score taught through OLM was .123 which indicates that both the 

score was 12% correlated. There is a significant difference between the post test score 

and a retention score of the students taught through OLM. Significantly the students 

unable to retain math lectures taught through ordinary lecture method. Hence the null 

hypothesis, there is no significant difference between the post test mean score and 

retentions score of the students taught through OLM in Math’s academic achievement 

is hereby rejected (See Table No. 4.17). 

5.2.9 Findings concerning hypothesis 9 

H0: There is no significant difference between the male and female students in pretest 

Math’s academic achievement. 

When the data were analyzed using independent sample t-test and the researcher 

reached at the facts that the male and female students were same in Math’s academic 

achievement in the pretest. Hence the null hypothesis There is no significant 

difference between the male and female students in pretest Math’s academic 

achievement is hereby accepted (See Table No. 4.18). 

5.2.10 Findings concerning hypothesis 10 

H0: There is no significant difference between the male and female students in post 

test Math’s academic achievement. 

The researcher used independent sample t-test and found that the male and female 

students were same in Math’s academic achievement in post test. Hence the null 
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hypothesis, there is no significant difference between the male and female students in 

post test Math’s academic achievement is hereby accepted (See Table No. 4.19). 

5.2.11 Findings concerning hypothesis 11 

H0: There is no significant difference between the male and female students in 

interest. 

The researcher used independent sample t-test and found that the male and female 

students were same in Math’s academic achievement in interest. Hence the null 

hypothesis, there is no significant difference between the male and female students in 

interest is hereby accepted (See Table No. 4.20). 

5.2.12 Findings concerning hypothesis 12 

H0: There is no significant difference between the male and female students in 

retention in Math academic achievement. 

When that data were analyzed using independent sample t-test the researcher found 

that the male and female students were same in Math’s academic achievement in 

retention. Hence the null hypothesis, there is no significant difference between the 

male and female students in retention Math’s academic achievement is hereby 

accepted (See Table No. 4.21). 

5.2.13 Findings concerning hypothesis 13 

H0: There is no significant difference between the rural and urban students in pretest 

Math’s academic achievement. 

When the data were analyzed using independent sample t-test the researcher found 

that the rural and urban students were same in Math’s academic achievement in 

pretest. Hence the null hypothesis, there is no significant difference between the rural 

and urban students in pretest Math’s academic achievement is hereby accepted (See 

Table No. 4.22). 

5.2.14 Findings concerning hypothesis 14 

H0: There is no significant difference between the Rural and Urban students in post 

test Math’s academic achievement. 
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When the data were analyzed using independent sample t-test the researcher found 

that the rural and urban students were same in Math’s academic achievement in post 

test. Hence the null hypothesis there is no significant difference between the rural and 

urban students in post test Math’s academic achievement is hereby accepted (See 

Table No. 4.23). 

5.2.15 Findings concerning hypothesis 15 

H0: There is no significant difference between the rural and urban students in interest. 

When the data were analyzed using independent sample t-test the researcher found the 

rural and urban students were same in interest. Hence the null hypothesis that there is 

no significant difference between the rural and urban students with an interest is 

hereby accepted (See Table No. 4.24). 

5.2.16 Findings concerning hypothesis 16 

H0: There is no significant difference between the rural and urban students in 

retention in Math academic achievement. 

When the data were analyzed using independent sample t-test and the researcher 

found that the rural and urban students were same in retention. Hence the null 

hypothesis, there is no significant difference between the rural and urban students in 

retention is hereby accepted (See Table No. 4.25). 

5.2.17 Findings concerning hypothesis 17 

H0: There is no significant difference between the students having different father’s 

education in pretest Math’s academic achievement. 

When the data were analyzed the researcher reached at the facts that all the father’s 

education wise groups were same in pretest academic achievement in Math. Hence 

the null hypothesis there is no significant difference in pretest Math’s academic 

achievement between the students having different father’s education is hereby 

accepted (See Table No. 4.26). 

5.2.18 Findings concerning hypothesis 18 

H0: There is no significant difference between the students having different father’s 

education in post test Math’s academic achievement. 
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When the data were analyzed using ANOVA the researcher found that all the father’s 

education wise groups were same in post test academic achievement in Math. Hence 

the null hypothesis, there is no significant difference in post test Math’s academic 

achievement between the students having different father’s education is hereby 

accepted (See Table No. 4.27). 

5.2.19 Findings concerning hypothesis 19 

H0: There is no significant difference between the students having different father’s 

education in interest. 

When the data were analyzed using ANOVA the researcher found that all the father’s 

education wise groups were same in interest. Hence the null hypothesis, there is no 

significant difference in interest among the students having different father’s 

education is hereby accepted (See Table No. 4.28). 

5.2.20 Findings concerning hypothesis 20 

H0: There is no significant difference between the students having different father’s 

education in retention in Math academic achievement. 

When that data were analyzed using ANOVA the researcher found that all the father’s 

education wise groups were same in retention. Hence the null hypothesis, there is no 

significant difference in retention between the students having different father’s 

education is hereby accepted (See Table No. 4.29). 

5.2.21 Findings concerning hypothesis 21 

H0: There is no significant difference between the students having different family 

monthly average income in pretest Math’s academic achievement. 

When that data were analyzed using ANOVA the researcher found that all the family 

monthly average income wise groups were same in pretest Math’s academic 

achievement. Hence the null hypothesis, there is no significant difference in pretest 

between the students having different family average income is hereby accepted (See 

Table No. 4.30). 
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5.2.22 Findings concerning hypothesis 22 

H0: There is no significant difference between the students having different family 

monthly average income in post test Math’s academic achievement. 

When the data were analyzed using ANOVA the researcher found that all the monthly 

average income wise groups were same in post test Math’s academic achievement. 

Hence the null hypothesis, there is no significant difference in post test Math’s 

academic achievement between the students having different family average income 

is hereby accepted (See Table No. 4.31) 

5.2.23 Findings concerning hypothesis 23 

H0: There is no significant difference between the students having different family 

monthly average income in interest. 

When the data were analyzed using ANOVA the researcher found that all the monthly 

average income wise groups were same in interest. Hence the null hypothesis, there is 

no significant difference in interest among the students having different family 

average income is hereby accepted (See Table No. 4.32). 

5.2.24 Findings concerning hypothesis 24 

H0: There is no significant difference between the students having different family 

monthly average income in retention in Math academic achievement. 

When the data were analyzed using ANOVA the researcher found that all the monthly 

average income wise groups were same in retention. Hence the null hypothesis, there 

is no significant difference in retention between the students having different family 

average income is hereby accepted (See Table No. 4.33). 

5.2.25 Findings concerning hypothesis 25 

H0: There is no significant difference between the students having different languages 

at home in pretest Math’s academic achievement. 

The researcher used ANOVA and found that all the languages at home wise groups 

were not same in Math’s academic achievement in pretest. The Pashto speaking 

students assumed to be better in pretest math academic achievement that Sraiki 

speaking students and Urdu speaking students. Hence the null hypothesis, there is no 
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significant difference in pretest Math’s academic achievement between the students 

having different mother’s languages at home is hereby rejected (See Table No. 4.34). 

5.2.26 Findings concerning hypothesis 26 

H0: There is no significant difference between the students having different languages 

at home in post test Math’s academic achievement. 

The researcher used ANOVA and found that all the language wise groups were not 

same in Math’s academic achievement in the post test. The Pashto speaking students 

assumed to be better in post test math academic achievement that Sraiki speaking 

students and Urdu speaking students. Hence the null hypothesis, there is no significant 

difference in pretest Math’s academic achievement between the students having 

different mother’s languages at home is hereby rejected (See Table No. 4.35). 

5.2.27 Findings concerning hypothesis 27 

H0: There is no significant difference between the students having different languages 

at home in interest. 

When the data were analyzed using ANOVA and the researcher found that all the 

language wise groups were not same in Math’s academic achievement in interest. The 

Urdu speaking students assumed to be better in interest that Sraiki speaking students 

and Pashto speaking students. Hence the null hypothesis, there is no significant 

difference in interest among the students having different mother’s languages at home 

is hereby rejected (See Table No. 4.36). 

5.2.28 Findings concerning hypothesis 28 

H0: There is no significant difference between the students having different languages 

at home in retention in Math academic achievement. 

When that data were analyzed using ANOVA the researcher found that all the 

language wise groups were not same in Math’s academic achievement in retention. 

The Pashto speaking students assumed to be better in retention that Sraiki speaking 

students and Urdu speaking students. Hence the null hypothesis There is no 

significant difference between the students having different languages at home in 

retention in Math academic achievement is hereby rejected (See Table No. 4.37). 
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5.2.29 Findings concerning hypothesis 29 

H0: There is no significant difference between the students having different father’s 

occupations in pretest Math’s academic achievement. 

The researcher used ANOVA and found that all the father’s occupation wise groups 

were same in pretest math academic achievement. Hence the null hypothesis, there is 

no significant difference between the students having different father’s occupations in 

pretest Math’s academic achievement is hereby accepted (See Table No. 4.38). 

5.2.30 Findings concerning hypothesis 30 

H0: There is no significant difference between the students having different father’s 

occupations in post test Math’s academic achievement. 

The researcher used ANOVA and found that there is a significant difference between 

the students having different father’s occupation in post test Math’s academic 

achievement. All the father’s occupation wise groups were not same in pretest math 

academic achievement. The students having father’s occupation Class four/Servant 

assumed to be better than other father’s occupation wise groups in post test. Hence the 

null hypothesis, there is no significant difference between the students having 

different father’s occupations in post test Math’s academic achievement is hereby 

rejected (See Table No. 4.39). 

5.2.31 Findings concerning hypothesis 31 

H0: There is no significant difference between the students having different father’s 

occupations in interest. 

The researcher used ANOVA and found that that there is no significant difference 

between the students having different father’s occupation in interest. All the father’s 

occupation wise groups were same in interest. Hence the null hypothesis, there is no 

significant difference between the students having different father’s occupations in 

interest is hereby accepted (See Table No. 4.40). 

5.2.32 Findings concerning hypothesis 32 

H0: There is no significant difference between the students having different father’s 

occupations in retention in Math academic achievement. 
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The researcher used ANOVA and found that there is a significant difference between 

the students having different father’s occupations in retention in Math academic 

achievement. The students having father’s occupation class four/servant assumed to 

be better in retention than other students having father’s occupation Jobless, Personal 

business, Professionals, Teacher's, Bankers, and Security Section. The null 

hypothesis, there is no significant difference between the students having different 

father’s occupations in retention in Math academic achievement is hereby rejected 

(See Table No. 4.41). 

5.2.33 Findings concerning hypothesis 33 

H0: There is no significant difference between the students having different father’s 

job in pretest Math’s academic achievement. 

The researcher using independent sample t-test found that there is no significant 

difference between the students having different father’s job in pretest Math’s 

academic achievement. Both the father’s job wise group were same in the pretest, the 

students having father’s government job assumed to be same with students having 

father’s non-government job in the pretest. Hence the null hypothesis there is no 

significant difference between the students having different father’s job in pretest 

Math’s academic achievement is hereby accepted (See Table No. 4.42). 

5.2.34 Findings concerning hypothesis 34 

H0: There is no significant difference between the students having different father’s 

job in post test Math’s academic achievement. 

The researcher using independent sample t-test found that there is no significant 

difference between the students having different father’s job in post test Math’s 

academic achievement. Both the father’s job wise group were same in post test, the 

students having father’s government job assumed to be same with students having 

father’s non-government job in the post test. Hence the null hypothesis there is no 

significant difference between the students having different father’s job in post test 

Math’s academic achievement is hereby accepted (See Table No. 4.43). 
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5.2.35 Findings concerning hypothesis 35 

H0: There is no significant difference between the Students having different father’s 

job in interest. 

The researcher using independent sample t-test found that there is no significant 

difference between the students having different father’s job in interest. Both the 

father’s job wise group were same in interest, the students having father’s government 

job assumed to be same with students having father’s non-government job in interest. 

Hence the null hypothesis, there is no significant difference between the Students 

having different father’s job in interest is hereby accepted (See Table No. 4.44). 

5.2.36 Findings concerning hypothesis 36 

H0: There is no significant difference between students having different father’s job 

on retention in Math academic achievement. 

The researcher using independent sample t-test found that there is no significant 

difference between the students having different father’s job in retention. Both the 

father’s job wise group were same in retention, the students having father’s 

government job assumed to be same with students having father’s non-government 

job in retention. Hence the null hypothesis, there is no significant difference between 

students having different father’s job on retention in Math academic achievement is 

hereby accepted (See Table No. 4.45). 

5.2.37 Findings concerning hypothesis 37 

H0:  That there is no significant difference between male of OLM and male students 

of ICTs in pretest Math’s academic achievement. 

The researcher using independent sample t-test found that there is no significant 

difference between male of OLM and male students of ICTs in pretest Math’s 

academic achievement. Both the male students taught through OLM and taught 

through ICTs assumed to be same in pretest math academic achievement. Hence the 

null hypothesis that there is no significant difference between male of OLM and male 

students of ICTs in pretest Math’s academic achievement is hereby accepted (See 

Table No. 4.46). 
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5.2.38 Findings concerning hypothesis 38 

H0: there is no significant difference between the female of OLM and female of ICTs 

groups in pretest math academic achievement. 

When the data were analyzed using independent sample t-test the researcher found 

that there is no significant difference between female of OLM and female students of 

ICTs in pretest Math’s academic achievement. Both the female students taught 

through OLM and taught through ICTs assumed to be same in pretest math academic 

achievement. Hence the null hypothesis, there is no significant difference between the 

female of OLM and female of ICTs groups in pretest math academic achievement is 

hereby accepted (See Table 4.47).   

5.2.39 Findings concerning hypothesis 39 

H0: there is no significant difference between rural students of OLM and rural 

students of ICTs in pretest Math’s academic achievement. 

The researcher using independent sample t-test found that there is no significant 

difference between rural students of OLM and rural students of ICTs in pretest Math’s 

academic achievement. Both the rural students taught through OLM and rural students 

taught through ICTs assumed to be same in pretest math academic achievement. 

Hence the null hypothesis, there is no significant difference between rural students of 

OLM and rural students of ICTs in pretest Math’s academic achievement is hereby 

accepted (See Table No. 4.48). 

5.2.40 Findings concerning hypothesis 40 

H0: There is no significant difference between urban students of OLM and urban 

students of ICTs in pretest Math’s academic achievement. 

The researcher using independent sample t-test found that there is no significant 

difference between urban students of OLM and urban students of ICTs in pretest 

Math’s academic achievement. Both the urban students taught through OLM and 

urban students taught through ICTs assumed to be same in pretest math academic 

achievement. Hence the null hypothesis that there is no significant difference between 

urban students of OLM and urban students of ICTs in pretest Math’s academic 

achievement is hereby accepted (See Table No. 4.49). 
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5.2.41 Findings concerning hypothesis 41 

H0: There is no significant difference between the students having the father’s 

government job of OLM and the students having government father’s job of ICTs in 

pretest Math’s academic achievement. 

The researcher using independent sample t-test found that there is no significant 

difference between the students having the father’s government job of OLM and the 

students having government father’s job of ICTs in pretest Math’s academic 

achievement. Both the groups, students having government father’s job taught 

through OLM and students having a government job taught through ICTs assumed to 

be same in pretest math academic achievement. Hence the null hypothesis There is no 

significant difference between the students having the father’s government job of 

OLM and the students having government father’s job of ICTs in pretest Math’s 

academic achievement is hereby accepted (See Table No. 4.50). 

5.2.42 Findings concerning hypothesis 42 

H0: There is no significant difference between the students having father’s non-

government job of OLM and the students having non-government father’s job of ICTs 

in pretest Math’s academic achievement. 

The researcher using independent sample t-test found that there is no significant 

difference between the students having father’s non-government job of OLM and the 

students having non-government father’s job of ICTs in pretest Math’s academic 

achievement. Both the groups’ students having non-government father’s job taught 

through OLM and students having father’s non-government job taught through ICTs 

assumed to be same in pretest math academic achievement. Hence the null hypothesis, 

there is no significant difference between the students having father’s non-

government job of OLM and the students having non-government father’s job of ICTs 

in pretest Math’s academic achievement is hereby accepted (See Table No. 4.51). 

5.2.43 Findings concerning hypothesis 43 

H0: There is no significant difference between Male students taught through OLM 

and male students taught through ICTs in post test Math’s academic achievement. 
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The researcher found that there is a significant difference between Male students 

taught through OLM and male students taught through ICTs in post test Math’s 

academic achievement. Both the groups were not same in post test math’s academic 

achievement. The Male students taught through ICTs assumed to be better than male 

students taught through OLM in post test math’s academic achievement. Hence the 

null hypothesis there is no significant difference between Male students taught 

through OLM and male students taught through ICTs in post test Math’s academic 

achievement is hereby rejected (See Table No. 4.52). 

5.2.44 Findings concerning hypothesis 44 

H0: There is no significant difference between female students taught through OLM 

and female students taught through ICTs in post test Math’s academic achievement. 

The researcher using independent sample t-test found that there is significant 

difference between female students taught through OLM and female students taught 

through ICTs in post test Math’s academic achievement. Both the groups were not 

same in post test math academic achievement. The female students taught through 

ICTs assumed to be better than female students taught through OLM in post test 

math’s academic achievement. Hence the null hypothesis there is no significant 

difference between female students taught through OLM and female students taught 

through ICTs in post test Math’s academic achievement is hereby rejected (See Table 

No. 4.53). 

5.2.45 Findings concerning hypothesis 45 

H0: There is no significant difference between rural students taught through OLM and 

rural students taught through ICTs in post test Math’s academic achievement. 

The researcher using independent sample t-test found that there is a significant 

difference between rural students taught through OLM and rural students taught 

through ICTs in post test Math’s academic achievement. Both the groups were not 

same in post test math academic achievement. The rural students taught through ICTs 

assumed to be better than rural students taught through OLM in post test math 

academic achievement. Hence the null hypothesis There is no significant difference 

between rural students taught through OLM and rural students taught through ICTs in 

post test Math’s academic achievement is hereby rejected (See Table No. 4.54). 
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5.2.46 Findings concerning hypothesis 46 

H0: There is no significant difference between urban students taught through OLM 

and urban students taught through ICTs in post test Math’s academic achievement. 

When the data were analyzed using independent sample t-test the researcher found 

that there is a significant difference between urban students taught through OLM and 

urban students taught through ICTs in post test Math’s academic achievement. Both 

the groups were not same in post test math academic achievement. The urban students 

taught through ICTs assumed to be better than urban students taught through OLM in 

post test math academic achievement. Hence the null hypothesis is hereby rejected 

(See Table No. 4.55). 

5.2.47 Findings concerning hypothesis 47 

H0: There is no significant difference between students having government father’s 

job taught through OLM and the students having father’s government job taught 

through ICTs in post test Math’s academic achievement. 

The researcher found that there is a significant difference between students having 

government father’s job taught through OLM and the students having father’s 

government job taught through ICTs in post test Math’s academic achievement. Both 

the groups were not same in post test math academic achievement. The student having 

government father’s job taught through ICTs assumed to be better than the students 

having father’s government job taught through OLM in post test math academic 

achievement. Hence the null hypothesis, there is no significant difference between 

students having government father’s job taught through OLM and the students having 

father’s government job taught through ICTs in post test Math’s academic 

achievement is hereby rejected (See Table No. 4.56). 

5.2.48 Findings concerning hypothesis 48 

H0: There is no significant difference between students having non-government 

father’s job taught through OLM and the students having father’s non-government job 

taught through ICTs in post test Math’s academic achievement. 

When the data were analyzed the researcher found that there is a significant difference 

between students having non-government father’s job taught through OLM and the 
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students having father’s non-government job taught through ICTs in post test Math’s 

academic achievement. Both the groups were not same in post test math academic 

achievement. The student having non-government father’s job taught through ICTs 

assumed to be better than the students having father’s non-government job taught 

through OLM in post test math academic achievement. Hence the null hypothesis 

There is no significant difference between students having non-government father’s 

job taught through OLM and the students having father’s non-government job taught 

through ICTs in post test Math’s academic achievement is hereby rejected (See Table 

No. 4.57). 

5.2.49 Findings concerning hypothesis 49 

H0: There is no significant difference between the male student taught through OLM 

and male students taught through ICTs in interest. 

When the data were analyzed using independent sample t-test the researcher found 

that there is a significant difference between the male student taught through OLM 

and male students taught through ICTs in interest. Both the groups were not same in 

interest. The male students taught through ICTs assumed to be better in interest than 

male students taught through OLM. Hence the null hypothesis, there is no significant 

difference between the male student taught through OLM and male students taught 

through ICTs in interest is hereby rejected (See Table No. 4.58).     

5.2.50 Findings concerning hypothesis 50 

H0: There is no significant difference between the female student taught through 

OLM and female students taught through ICTs in interest. 

When the data were analyzed using independent sample t-test the researcher found 

that there is significant difference between the female student taught through OLM 

and female students taught through ICTs in interest. Both the groups were not same in 

interest. The female students taught through ICTs assumed to be better in interest than 

female students taught through OLM. Hence the null hypothesis, there is no 

significant difference between the female student taught through OLM and female 

students taught through ICTs in interest is hereby rejected (See Table No. 4.59). 
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5.2.51 Findings concerning hypothesis 51 

H0: There is no significant difference between the rural student taught through OLM 

and rural students taught through ICTs in interest. 

When the data were analyzed using independent sample t-test the researcher found 

that there is a significant difference between the rural student taught through OLM 

and rural students taught through ICTs in interest. Both the groups were not same in 

interest. The rural students taught through ICTs assumed to be better in interest than 

rural students taught through OLM. Hence the null hypothesis, there is no significant 

difference between the rural student taught through OLM and rural students taught 

through ICTs in interest is hereby rejected (See Table No. 4.60). 

5.2.52 Findings concerning hypothesis 52 

H0: There is no significant difference between the rural student taught through OLM 

and rural students taught through ICTs in interest. 

The researcher found using independent sample t-test that there is a significant 

difference between the rural student taught through OLM and rural students taught 

through ICTs in interest. Both the groups were not same in interest. The urban 

students taught through ICTs assumed to be better in interest than urban students 

taught through OLM. Hence the null hypothesis, there is no significant difference 

between the rural student taught through OLM and rural students taught through ICTs 

in interest is hereby rejected (See Table No. 4.61). 

5.2.53 Findings concerning hypothesis 53 

H0: There is no significant difference between the student having Government 

father’s job taught through OLM and the student government father’s job taught 

through ICTs in interest. 

When the data were analyzed using independent sample t-test the researcher found 

that there is a significant difference between the student having Government father’s 

job taught through OLM and the student government father’s job taught through ICTs 

in interest. Both the groups were not same in interest. The students having father’s 

government job taught through ICTs assumed to be better in interest than students 

having father’s government job taught through OLM. Hence the null hypothesis, there 
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is no significant difference between the student having Government father’s job 

taught through OLM and the student government father’s job taught through ICTs in 

interest is hereby rejected (See Table No. 4.62). 

5.2.54 Findings concerning hypothesis 54 

H0: There is no significant difference between the student having non-government 

father’s job taught through OLM and the students non-government father’s job taught 

through ICTs in interest. 

When the data were analyzed using independent sample t-test it was found that there 

is a significant difference between the student having non-government father’s job 

taught through OLM and the students non-government father’s job taught through 

ICTs in interest. Both the groups were not same in interest. The students having 

father’s non-government job taught through ICTs assumed to be better in interest than 

students having father’s non-government job taught through OLM. Hence the null 

hypothesis, there is no significant difference between the student having non-

government father’s job taught through OLM and the students non-government 

father’s job taught through ICTs in interest is hereby rejected (See Table No. 4.63). 

5.2.55 Findings concerning hypothesis 55 

H0: There is no significant difference between the male students taught through OLM 

and male students taught through ICTs in retention. 

The researcher using independent sample t-test found that there is significant 

difference between the male students taught through OLM and male students taught 

through ICTs in retention. The male students taught through ICTs assumed to be 

better than those students who taught through OLM in retention. Hence the null 

hypothesis, there is no significant difference between the male students taught through 

OLM and male students taught through ICTs in retention is hereby rejected (See 

Table No. 4.64). 

5.2.56 Findings concerning hypothesis 56 

H0: There is a significant difference between the female students taught through OLM 

and female students taught through ICTs in retention. 
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When the data were analyzed using independent sample t-test the researcher found 

that there is a significant difference between the female students taught through OLM 

and female students taught through ICTs in retention. The female students taught 

through ICTs assumed to be better than those female students who taught through 

OLM in retention. Hence the null hypothesis, there is a significant difference between 

the female students taught through OLM and female students taught through ICTs in 

retention is hereby rejected (See Table No. 4.65). 

5.2.57 Findings concerning hypothesis 57 

H0: There is no significant difference between the rural students taught through OLM 

and rural students taught through ICTs in retention. 

When the data were analyzed using independent sample t-test the researcher found 

that there is a significant difference between the rural students taught through OLM 

and rural students taught through ICTs in retention. The rural students taught through 

ICTs assumed to be better than those rural students who taught through OLM in 

retention. Hence the null hypothesis, there is no significant difference between the 

rural students taught through OLM and rural students taught through ICTs in retention 

is hereby rejected (See Table No. 4.66). 

5.2.58 Findings concerning hypothesis 58 

H0: There is a significant difference between the urban students taught through OLM 

and urban students taught through ICTs in retention. 

The researcher using independent sample t-test found that there is s significant 

difference between the urban students taught through OLM and urban students taught 

through ICTs in retention. The urban students taught through ICTs assumed to be 

better than those urban students who taught through OLM in retention. Hence the null 

hypothesis, there is a significant difference between the urban students taught through 

OLM and urban students taught through ICTs in retention is hereby rejected (See 

Table No. 4.67). 
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5.2.59 Findings concerning hypothesis 59 

5.2.60 H0: There is a significant difference between the students having 

government father’s job taught through OLM and the students having 

government father’s job taught through ICTs in retention. 

The researcher found using independent sample t-test that there is a significant 

difference between the students having government father’s job taught through OLM 

and the students having government father’s job taught through ICTs in retention. The 

students having government father’s job taught through ICTs assumed to be better 

than those students having government father’s job who taught through OLM in 

retention. Hence the null hypothesis, there is a significant difference between the 

students having government father’s job taught through OLM and the students having 

government father’s job taught through ICTs in retention is hereby rejected (See 

Table No. 4.68). 

5.2.60 Findings concerning hypothesis 60 

H0: There is no significant difference between the students having non-government 

father’s job taught through OLM and the students having non-government father’s job 

taught through ICTs in retention. 

The researcher using independent sample t-test found that there is a significant 

difference between the students having non-government father’s job taught through 

OLM and the students having non-government father’s job taught through ICTs in 

retention. The students having non-government father’s job taught through ICTs 

assumed to be better than those students having non-government father’s job who 

taught through OLM in retention. Hence the null hypothesis, there is no significant 

difference between the students having non-government father’s job taught through 

OLM and the students having non-government father’s job taught through ICTs in 

retention is hereby rejected (See Table No. 4.69). 

5.2.61 Findings concerning hypothesis 61 

H0: There is no significant effect of ICTs on the academic achievement students in 

Math at High secondary school level. 
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The researcher using regression found that there is significant effect of ICTs 

instructional approach on the Math’s academic achievement of the students at higher 

secondary school level. ICTs instructional approach significantly predicted Math’s 

academic achievement scores, the ICTs instructional approach also explained a 

significant proportion of variance in Math’s academic achievement scores. The 

researcher also found that there was 28% effect on student math academic 

achievement due to ICTs. The β appeared as .674 which indicates that if one unit 

increased in ICTs instructional approach .674 units increased in Math’s academic 

achievement. Hence the null hypothesis, there is no significant effect of ICTs on the 

academic achievement students in Math at High secondary school level is hereby 

rejected (See Table No. 4.70). 

Table 5.1 Results of the hypotheses 

# Hypotheses Statistics 

applied 

 
Results  

Table 

No. 

1.  H0: There is no significant difference 

between the mean score of the students 

taught through ordinary lecture method and 

taught through ICTs in pretest Math’s 

academic achievement. 

Independent 

sample T-

test 

 

Accepted  4.10 

2.  H0: There is no significant difference 

between the mean score of the students 

taught through ordinary lecture method and 

taught through ICTs in post test Math’s 

academic achievement.  

Independent 

sample T-

test 

 Rejected 

4.11 

3.  H0: There is no significant difference 

between the interest of the students taught 

Math through ordinary lecture method and 

taught Math through ICTs  

Independent 

sample T-

test 

 Rejected 

4.12 

4.  H0: There is no significant difference 

between the mean score of the students 

taught through ordinary lecture method and 

taught through ICTs in retention Math’s 

Independent 

sample T-

test 

 Rejected 

4.13 
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academic achievement.  

5.  H0: There is no significant difference 

between the pretest and post test mean score 

of the students taught through ICTs in Math’s 

academic achievement.  

Paired 

Sample T-

test 

 Rejected 

4.14 

6.  H0: There is no significant difference 

between the pretest and post test mean score 

of the students taught through Ordinary 

lecture method in Math’s academic 

achievement.  

Paired 

Sample T-

test 

 

Accepted  4.15 

7.  H0: There is no significant difference 

between the post test and retention mean 

score of the students taught through ICTs 

Method in Math’s academic achievement.  

Paired 

Sample T-

test 

 

Accepted  4.16 

8.  H0: There is no significant difference 

between the post test and retention mean 

score of the students taught through OL 

Method in Math’s academic achievement. 

Paired 

Sample T-

test 

 

Rejected  4.17 

9.  H0: There is no significant difference 

between the male and female students in 

pretest Math’s academic achievement. 

Independent 

sample T-

test 

 

Accepted  4.18 

10.  H0: There is no significant difference 

between the male and female students in post 

test Math’s academic achievement. 

Independent 

sample T-

test 

 

Accepted  4.19 

11.  H0: There is no significant difference 

between the male and female students in 

interest. 

Independent 

sample T-

test 

 

Accepted  4.20 

12.  H0: There is no significant difference 

between the male and female students in 

retention in Math academic achievement. 

Independent 

sample T-

test 

 

Accepted  4.21 

13.  H0: There is no significant difference 

between the rural and urban students in 

pretest Math’s academic achievement. 

Independent 

sample T-

test 

 

Accepted  4.22 
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14.  H0: There is no significant difference 

between the Rural and Urban students in post 

test Math’s academic achievement. 

Independent 

sample T-

test 

 

Accepted  4.23 

15.  H0: There is no significant difference 

between the rural and urban students in 

interest. 

Independent 

sample T-

test 

 

Accepted  4.24 

16.  H0: There is no significant difference 

between the rural and urban students in 

retention in Math academic achievement. 

Independent 

sample T-

test 

 

Accepted  4.25 

17.  H0: There is no significant difference 

between the students having different father’s 

education in pretest Math’s academic 

achievement. 

ANOVA 

 

Accepted  4.26 

18.  H0: There is no significant difference 

between the students having different father’s 

education in post test Math’s academic 

achievement. 

ANOVA 

 

Accepted  4.27 

19.  H0: There is no significant difference 

between the students having different father’s 

education in interest. 

ANOVA 

 

Accepted  4.28 

20.  H0: There is no significant difference 

between the students having different father’s 

education in retention in Math academic 

achievement. 

ANOVA 

 

Accepted  4.29 

21.  H0: There is no significant difference 

between the students having different family 

monthly average income in pretest Math’s 

academic achievement. 

ANOVA 

 

Accepted  4.30 

22.  H0: There is no significant difference 

between the students having different family 

monthly average income in post test Math’s 

academic achievement. 

ANOVA 

 

Accepted  4.31 

23.  H0: There is no significant difference ANOVA  Accepted  4.32 
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between the students having different family 

monthly average income in interest. 

24.  H0: There is no significant difference 

between the students having different family 

monthly average income in retention in Math 

academic achievement. 

ANOVA 

 

Accepted  4.33 

25.  H0: There is no significant difference 

between the students having different 

languages at home in pretest Math’s 

academic achievement. 

ANOVA 

 

Rejected  4.34 

26.  H0: There is no significant difference 

between the students having different 

languages at home in post test Math’s 

academic achievement. 

ANOVA 

 

Rejected  4.35 

27.  H0: There is no significant difference 

between the students having different 

languages at home in interest. 

ANOVA 

 

Rejected  4.36 

28.  H0: There is no significant difference 

between the students having different 

languages at home in retention in Math 

academic achievement. 

ANOVA 

 

Rejected  4.37 

29.  H0: There is no significant difference 

between the students having different father’s 

occupations in pretest Math’s academic 

achievement. 

ANOVA 

 

Accepted  4.38 

30.  H0: There is no significant difference 

between the students having different father’s 

occupations in post test Math’s academic 

achievement. 

ANOVA 

 

Rejected  4.39 

31.  H0: There is no significant difference 

between the students having different father’s 

occupations in interest. 

ANOVA 

 

Accepted  4.40 

32.  H0: There is no significant difference ANOVA  Rejected  4.41 
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between the students having different father’s 

occupations in retention in Math academic 

achievement. 

33.  H0: There is no significant difference 

between the students having different father’s 

job in pretest Math’s academic achievement. 

Independent 

Sample T-

test 

 

Accepted  4.42 

34.  H0: There is no significant difference 

between the students having different father’s 

job in post test Math’s academic 

achievement. 

Independent 

Sample T-

test 

 

Accepted  4.43 

35.  H0: There is no significant difference 

between the Students having different 

father’s job in interest. 

Independent 

Sample T-

test 

 

Accepted  4.44 

36.  H0: There is no significant difference 

between students having different father’s 

job on retention in Math academic 

achievement. 

Independent 

Sample T-

test 

 

Accepted  4.45 

37.  H0:  That there is no significant difference 

between male of OLM and male students of 

ICTs in pretest Math’s academic 

achievement. 

Independent 

Sample T-

test 

 

Accepted  4.46 

38.  H0: there is no significant difference between 

the female of OLM and female of ICTs 

groups in pretest math’s academic 

achievement.  

Independent 

Sample T-

test 

 

Accepted  4.47 

39.  H0: there is no significant difference between 

rural students of OLM and rural students of 

ICTs in pretest Math’s academic 

achievement. 

Independent 

Sample T-

test 

 

Accepted  4.48 

40.  H0: There is no significant difference 

between urban students of OLM and urban 

students of ICTs in pretest Math’s academic 

achievement. 

Independent 

Sample T-

test 

 

Accepted  4.49 
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41.  H0: There is no significant difference 

between the students having father’s 

government job of OLM and the students 

having government father’s job of ICTs in 

pretest Math’s academic achievement. 

Independent 

Sample T-

test 

 

Accepted  4.50 

42.  H0: There is no significant difference 

between the students having father’s non-

government job of OLM and the students 

having non-government father’s job of ICTs 

in pretest Math’s academic achievement. 

Independent 

Sample T-

test 

 

Accepted  4.51 

43.  H0: There is no significant difference 

between Male students taught through OLM 

and male students taught through ICTs in 

post test Math’s academic achievement. 

Independent 

Sample T-

test 

 

Rejected  4.52 

44.  H0: There is no significant difference 

between female students taught through 

OLM and female students taught through 

ICTs in post test Math’s academic 

achievement. 

Independent 

Sample T-

test 

 

Rejected  4.53 

45.  H0: There is no significant difference 

between rural students taught through OLM 

and rural students taught through ICTs in 

post test Math’s academic achievement. 

Independent 

Sample T-

test 

 

Rejected  4.54 

46.  H0: There is no significant difference 

between urban students taught through OLM 

and urban students taught through ICTs in 

post test Math’s academic achievement. 

Independent 

Sample T-

test 

 

Rejected  4.55 

47.  H0: There is no significant difference 

between students having government father’s 

job taught through OLM and the students 

having father’s government job taught 

through ICTs in post test Math’s academic 

achievement. 

Independent 

Sample T-

test 

 Rejected 

4.56 



209 

 

48.  H0: There is no significant difference 

between students having non-government 

father’s job taught through OLM and the 

students having father’s non-government job 

taught through ICTs in post test Math’s 

academic achievement. 

Independent 

Sample T-

test 

 Rejected 

4.57 

49.  H0: There is no significant difference 

between the male student taught through 

OLM and male students taught through ICTs 

in interest. 

Independent 

Sample T-

test 

 Rejected 

4.58 

50.  H0: There is no significant difference 

between the female student taught through 

OLM and female students taught through 

ICTs in interest. 

Independent 

Sample T-

test 

 Rejected 

4.59 

51.  H0: There is no significant difference 

between the rural student taught through 

OLM and rural students taught through ICTs 

in interest. 

Independent 

Sample T-

test 

 Rejected 

4.60 

52.  H0: There is no significant difference 

between the rural student taught through 

OLM and rural students taught through ICTs 

in interest. 

Independent 

Sample T-

test 

 Rejected 

4.61 

53.  H0: There is no significant difference 

between the student having Government 

father’s job taught through OLM and the 

students government father’s job taught 

through ICTs in interest. 

Independent 

Sample T-

test 

 Rejected 

4.62 

54.  H0: There is no significant difference 

between the student having non-government 

father’s job taught through OLM and the 

students non-government father’s job taught 

through ICTs in interest. 

Independent 

Sample T-

test 

 Rejected 

4.63 

55.  H0: There is no significant difference Independent  Rejected 4.64 
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between the male students taught through 

OLM and male students taught through ICTs 

in retention. 

Sample T-

test 

56.  H0: There is significant difference between 

the female students taught through OLM and 

female students taught through ICTs in 

retention. 

Independent 

Sample T-

test 

 Rejected 

4.65 

57.  H0: There is no significant difference 

between the rural students taught through 

OLM and rural students taught through ICTs 

in retention. 

Independent 

Sample T-

test 

 Rejected 

4.66 

58.  H0: There is significant difference between 

the urban students taught through OLM and 

urban students taught through ICTs in 

retention. 

Independent 

Sample T-

test 

 Rejected 

4.67 

59.  H0: There is a significant difference between 

the students having government father’s job 

taught through OLM and the students having 

government father’s job taught through ICTs 

in retention. 

Independent 

Sample T-

test 

 Rejected 

4.68 

60.  H0: There is no significant difference 

between the students having non-government 

father’s job taught through OLM and the 

students having non-government father’s job 

taught through ICTs in retention. 

Independent 

Sample T-

test 

 Rejected 

4.69 

61.  H0: There is no significant effect of ICTs on 

the academic achievement students in Math 

at High secondary school level. 

Regression 

 Rejected 

4.70 
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5.3 Discussion 

 The main purpose of the study was to see the effect of two different 

instructional approaches on student’s math academic achievement. The 

two instructional approaches were Ordinary lecture method (traditional 

lecture method) and use Information communications technologies in 

teaching learning process. The specific subject which was under 

observation, was Mathematics and the educational level of the students 

was higher secondary school level. All the hypotheses generated from the 

literature were null and tested in data analysis. As discussed in the 

methodology section that the data were collected in three time intervals 

Pretest (Matching of groups), post test (difference between groups), and 

retention (memory). The data were compare with data analysis and results 

of hypotheses presented in above heading 5.2. According to Annesley, 

Thomas (2010)  

“The purpose of the discussion is to interpret and describe the 

significance of your findings in light of what was already known about the 

research problem being investigated, and to explain any new 

understanding or insights about the problem after you've taken the findings 

into consideration. The discussion will always connect to the introduction 

by way of the research questions or hypotheses you posed and the 

literature you reviewed, but it does not simply repeat or rearrange the 

introduction; the discussion should always explain how your study has 

moved the reader's understanding of the research problem forward from 

where you left them at the end of the introduction.”  

In this present study the researcher found that there is significant 

effect of ICTs on students Math’s academic achievement at higher 

secondary school level. Ittigson & Zewe (2003) cited that technology is 

essential in teaching and learning mathematics. ICT improves the way 

mathematics should be taught and enhances student understanding of basic 

concepts. Many researchers have carried out studies to evaluate the 

benefits of using ICT in mathematics. Becta (2003) summarized the key 

benefits ICT promotes greater collaboration among students and 
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encourages communication and the sharing of knowledge. ICT gives rapid 

and accurate feedbacks to students and this contributes towards positive 

motivation. It also allows them to focus on strategies and interpretations of 

answers rather than spend time on tedious computational calculations. ICT 

also supports constructivist pedagogy, wherein students use technology to 

explore and reach an understanding of mathematical concepts. This 

approach promotes higher order thinking and better problem solving 

strategies which are in line with the recommendations forwarded by the 

National Council of Teachers of Mathematics (NCTM); students would 

then use technology to concentrate on problem-solving processes rather 

than on calculations related to the problems (Ittigson & Zewe, 2003). 

There were two equal groups in all respect were entertained, the 

environment, time and all other intrinsic and extrinsic factors were same 

for both groups. The interval for treatment was two month. The treatment 

were given to the experimental group by the researcher with using 

Multimedia. When the results were compare in pretest the researcher 

found that control and experimental group were same before the treatment 

but the when the results were compare in post test and retention and 

interest the researcher found that there is significant difference between the 

post test, retention and learning interest in mathematics. The data analysis 

indicates that ICTs instructional approaches for math’s academic 

achievement was found effective at higher secondary school level. Many 

studies has been done previously in different corners of the world to 

investigate this particular phenomenon at educational level. The results of 

the present study was in linked and in lined with the results and findings of 

previous studies.  

Marcino (2018) conducted that study under the title “Impact of 

Information and Communication Technology on Academic Achievement 

for Exceptional Student Education Inclusion Students” and concluded that 

there is a significant effect of information and communication 

technologies on students’ academic achievement in math.  
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Zhang and Liu (2016) conducted the study under the title “How 

Does ICT Use Influence Students’ Achievements in Math and Science 

over Time? Evidence from PISA 2000 to 2012” it was qualitative study 

where the researcher concluded that the relationships between different 

types of ICT use with math and science achievement were negative in the 

long term when students’ families’ social economic status was held 

constant. The results of the present study was not in linked and in linked 

with the present study because of the nature of the present study was 

quantitative in nature and conducted in specific areas on the other hand Liu 

study was qualitative in nature where the previous 5 years researched data 

was analyzed.  

Eyyam and Yaratan (2014) concluded that the groups which was 

instructed through new information technologies score significantly higher 

in mathematics in post test, then those groups who were taught through 

other than new technology, instructional approaches, the results also shows 

that the student taught through new information technologies score 

significantly higher in interest inventory than those students who were 

taught through ordinary lecture method. But the methodology of the 

present study and this study was slightly different because Tyyam and 

Yartan use three group design and with n= 41 in each group and the 

researcher of present study used two group design control and 

experimental group and number of the students were 60 in each group. 

 Oginni (2016) conducted the study under the title “Effects of 

mathematics innovation and technology on students’ performance in open 

and distance learning.” And concluded that there is a significant influence 

of technologies, gender, location and mathematics innovation, on the 

academic performance of students in mathematics. But this study was 

conducted 200 sampled students at primary level and the present study was 

conducted at a higher secondary school level. The finding is in conformity 

with the experiment carried out by Owolabi and Oginni (2014) that the 

animated cartoons that were used to synchronize lesson presentation to the 

experimental group in science produced a greater academic performance in 
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the post-test. However, Amoo (2010) confirm the earlier findings that the 

professionals that are ICT compliance and mathematically certified are to 

be allowed to teach mathematics at any level and those who are yet to have 

pedagogical knowledge of the subject matter be encouraged to do so.  

 Safdar, Yousuf, Parveen, and Behlol, (2011) conducted the study 

under the title “effectiveness of information and communication 

technology (ICT) in teaching mathematics at secondary level” the 

methodology of the present study and this study was slightly different, but 

almost same, but the level of education was different the results appears as 

ICT was found effective as compared to traditional methods of teaching in 

mathematics at secondary level for private sector school.  

Comi, Argentin, Gui, Origo, and Pagani, (2017) argue that ICT-

related teaching practices increase student performance if they help the 

teacher to get further material to prepare his/her lectures or if they channel 

the transmission of teaching material or are used to increase student 

awareness in ICT use. Curri (2012) said that information communication 

technology is an effective tool to teach mathematics to the student at all 

educational levels.  

 The researcher also found that there is no significant difference in 

respect demographic attributes of the respondents (locality, gender, 

father’s education, father’s job, Father’s occupation, family monthly 

average income and language) in academic achievement of math in the 

pretest. The researcher found that the learning interest of students taught 

through ICTs was greater than those students who taught through Ordinary 

lecture method.  

 The results of the present study argued in linked and in line with the 

study of  Willacy and Calder (2017) the author argues that using apps for 

mathematics had a positive influence on student engagement for most 

students. The positive student engagement seemed to be partly due to the 

apps’ ability to support differentiated learning. The results of the present 

study was in lined with the studies of Calder and Campbell (2016), Harlen 

(2017). Tella (2007), Smith, Higgins, Wall, and Miller, (2005), 
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Hohenwarter and Lavicza (2007), Chan et al., (2006), Glasersfeld (Ed.). 

(2006), Pierce and Ball (2009), Biggs (2011), Hennessy, Harrison and 

Wamakote (2010), Silius, et al.,  (2010). The results of the present study 

are also similar with the studies of Kafyulilo (2014), Abidin, Pour-

Mohammadi and Alzwari (2012), Brophy (2013), Potvin and Hasni 

(2014), Agyei and Voogt (2012). For a successful integration of ICT into 

the mathematics curriculum, it is essential to have knowledge of the 

existing software that is used by mathematics teachers. A survey carried 

out by Forgasz & Prince (2002) found that 61% of the respondents 

(teachers) used spreadsheets, 45% used word processing and 30% used 

Internet browsers. In the same survey, it was found that 19% used 

Geometer’s sketchpads, 19% used CD-ROMs that accompanied 

mathematics textbooks, 18% used Graphmatica, 14% used Maths Blaster 

and 8% used other mathematics-specific software. Knowledge of the use 

of software on the part of the teachers is not the only criterion for 

integrating ICT into mathematics lessons; a sound pedagogical knowledge 

on how to integrate it is another critical success factor. In a separate study, 

Jones (2004) found that seven barriers existed while integrating ICT into 

lessons. These barriers were (i) lack of confidence among teachers during 

integration (21.2% responses), (ii) lack of access to resources (20.8%), (iii) 

lack of time for the integration (16.4%), (iv) lack of effective training 

(15.0%), (v) facing technical problems while the software is in use 

(13.3%), (vi) lack of personal access during lesson preparation (4.9%) and 

(vii) the age of the teachers (1.8%). 

 The researcher found that there is a significant difference between 

control group and experimental group in retention (delayed post test). The 

students taught through ICT score greater than those students who taught 

through ordinary lecture method in the control group. Which indicates that 

ICT enable the students to retain maths lecture. The studies done 

previously confirm the results of present study Lyons, et al., (2006), 

Divjak, Ostroski and Hains (2010), Wankel, and Blessinger, (2013), 

Caprotti, Seppälä, and Xambó, (2007), Frid, Smith, Sparrow, and Trinidad 
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(2008), Ottevanger, Van den Akker, and de Feiter, (2007), De Witte, and 

Rogge, (2014), Handal, Watson, Petocz, and Maher, (2013), Hobbs, 

(2012), Kennedy, Lyons, and Quinn, (2014), Güzeller, and Ayça (2014), 

Siiman, Pedaste, Tõnisson, Sell, Jaakkola, and Alimisis (2014), Divjak, 

(2012), Adelabu and Adu (2015), Hubbard, Embry-Jenlink, and Beverly, 

(2015), Taleb, and Hassanzadeh, (2015) and Kori, et al., (2015, March).    

 The researcher found that there is a significant difference between 

the pre-test math score and post test math score of the students taught 

through ICTs instructional approaches, ICTs instructional approaches were 

used in most of the other disciplines like physics, chemistry, biology in 

both physical and bio-sciences to teach and found effective and fruitful. 

On the other hand the students taught through ordinary lecture method 

were found significantly same in both math pretest and post test. The 

results of the study similar to the study of Gokhan Aksoy (2013), Dedun 

(2013), Ndawula Stephen and Kahuma B James et at, (2013), Dhaval B. 

Patel (2013), Sandhya Khedekar and Sunita Magre (2012), Margaret 

Robertson and Abdulrahman Al-Zahrani (2012) Aleksander Aristovnik 

(2012).  

 The results of the present study depicted that there is no significant 

difference between the post test and a retention mean score of the students 

taught through ICTs Method in Math’s academic achievement. The results 

also show that there is a significant difference between the mean score of 

post test and retention score of the control group, the students of control 

group perform less score on the retention test than their post test score 

which indicates that the ordinary lecture method is not effective to retain 

math’s.  The results of present study supported by the study of Tatar 

(2013), Kim and Olaciregui (2008).The researcher also found that there is 

no significant difference between the male and female students in the 

pretest, post test, and retention in Math’s academic achievement as well as 

similar results were found in learning interest.  The researcher also found 

that there is no significant difference between the rural and urban students 

in pretest, post test, retention and interest in Math academic achievement. 
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The results show that there is no significant difference between the 

students having different father’s education in pretest, post test, retention 

and interest in Math’s academic achievement the results of the present 

study in the link and in line with the study of Papastergiou (2009). The 

researcher found that there is no significant difference between the 

students having different family monthly average income in pretest, post 

test, retention and interest in Math’s academic achievement. The 

researcher found that there is a significant effect of gender upon pretest, 

post test, retention and interest in math academic achievement. These 

results supported by the study of Wyk (2011), Good, Woodzicka and 

Wingfield (2010). The Pashto speaking students assumed to be better in 

pretest math academic achievement that Sraiki speaking students and Urdu 

speaking students. The Pashto speaking students assumed to be better in 

post test math academic achievement that Sraiki speaking students and 

Urdu speaking students. The Urdu speaking students assumed to be better 

in interest that Sraiki speaking students and Pashto speaking students. The 

Pashto speaking students assumed to be better in retention that Sraiki 

speaking students and Urdu speaking students. The researcher also found 

that there is no significant difference between the students having different 

father’s occupations in pretest and interest Math’s academic achievement 

the results of the present study was in linked and in lined with the study of 

Farooq, Chaudhry, Shafiq, and Berhanu (2011). The students have father’s 

occupation Class four/Servant assumed to be better than other father’s 

occupation wise groups in the post test. The results show that The students 

having father’s occupation class four/servant assumed to be better in 

retention than other students having father’s occupation Jobless, Personal 

business, Professionals, Teacher's, Bankers, and Security Section the result 

of present study supported by the study of De Witte, K., & Rogge, N. 

(2014). The researcher found that there is no significant difference 

between the students having different father’s job in pretest, post test and 

retention Math’s academic achievement. The students having father’s 

government job assumed to be same with students having father’s non-

government job in pretest, post test, retention and interest. As well as there 
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is no significant effect of the father’s job learning interests of the students 

in mathematics these results supported by the results of Skryabin, Zhang, 

Liu, and Zhang (2015), Livingstone, (2012). There is no significant effect 

of demographic attributes of the respondents in OLM and ICTs groups on 

pretest math academic achievement. The researcher also found that The 

Male students taught through ICTs assumed to be better than male students 

taught through OLM in post test math academic achievement. The results 

show that the female students taught through ICTs assumed to be better 

than female students taught through OLM in post test math academic 

achievement. The researcher found that the rural students taught through 

ICTs assumed to be better than rural students taught through OLM in post 

test math academic achievement the results of the present study supported 

by the study of  Ma, (2010), Chomitz, et al., (2009), Farooq, Chaudhry, 

Shafiq, and Berhanu, (2011), Beal, Adams, and Cohen, (2010).  The 

results show that the urban students taught through ICTs assumed to be 

better than urban students taught through OLM in post test math academic 

achievement. The researcher found that the student having government 

father’s job taught through ICTs assumed to be better than the students 

having father’s government job taught through OLM in post test math 

academic achievement. The student having non-government father’s job 

taught through ICTs assumed to be better than the students having father’s 

non-government job taught through OLM in post test math academic 

achievement. The male students taught through ICTs assumed to be better 

in interest than male students taught through OLM. The female students 

taught through ICTs assumed to be better in interest than female students 

taught through OLM. The rural students taught through ICTs assumed to 

be better in interest than rural students taught through OLM.  The urban 

students taught through ICTs assumed to be better in interest than urban 

students taught through OLM. The students having father’s government 

job taught through ICTs assumed to be better in interest than students 

having father’s government job taught through OLM. The students having 

father’s non-government job taught through ICTs assumed to be better in 

interest than students having father’s non-government job taught through 
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OLM. The male students taught through ICTs assumed to be better than 

those students who taught through OLM in retention these results 

supported by the study of Amrein, and Berliner, (2003),. The female 

students taught through ICTs assumed to be better than those female 

students who taught through OLM in retention. The rural students taught 

through ICTs assumed to be better than those rural students who taught 

through OLM in retention. The urban students taught through ICTs 

assumed to be better than those urban students who taught through OLM 

in retention. The students having government father’s job taught through 

ICTs assumed to be better than those students having government father’s 

job who taught through OLM in retention. The students having non-

government father’s job taught through ICTs assumed to be better than 

those students having non-government father’s job who taught through 

OLM in retention. The results of the present study similar with the results 

of Beal, Adams, and Cohen, (2010), Wankel, and Blessinger, (2013), De 

Witte, and Rogge, (2014), Kennedy, Lyons, andQuinn, (2014), Güzeller, 

and Ayça (2014), Siiman, Pedaste, Tõnisson, Sell, Jaakkola, and Alimisis 

(2014), Adelabu and Adu (2015), Hubbard, Embry-Jenlink, and Beverly, 

(2015), Taleb, and Hassanzadeh, (2015).      

 

5.4 Conclusion  

The main focus of the study was to measure the difference between two 

teaching methods (ICTs “Information communication technologies” 

instructional approach and Ordinary lecture method) in math academic 

achievement, pretest, post test, interest and retention of two higher 

secondary school students of District Dera Ismail Khan.  The main set 

objective of the study was to determine the difference of ICTs and OLM 

on student's achievements, interest and retention in the subject of 

Mathematics. The researcher also focused on data analysis on the 

differences in academic achievement, post test, interest and retention in 

respect of location, family monthly average income, gender, father’s job, 

father’s occupation, father educational level, and language in two different 
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methods of teaching. It was experimental study using longitudinal data 

collection approach where the data were collected in four different time 

interval (Two Month). Pre-test and post test equivalent research design 

was used. The method of the study was quantitative (Briefly discussed in 

Methods and materials section). On the basis of data analysis, findings and 

discussion of the study the researcher found that there is a significant 

effect of ICTs instructional approach on the Math’s academic achievement 

of the students studying at higher secondary school level.  

The researcher assumed that there is no significant difference between the 

post test and retention mean scores of the students taught through ICTs 

Method in Math’s academic achievement. The researcher also concluded 

that there is a significant difference between the mean score of post test 

and retention score of control group, the students of control group perform 

less score in retention test than their post test test score which indicates 

that the ordinary lecture method is not effective to retain mathematics.  

The researcher assumed that there is no significant difference between the 

male and female students in the pretest, post test, and retention in Math’s 

academic achievement as well as similar results were found in learning 

interest.  The researcher concluded that there is no significant difference 

between the rural and urban students in pretest, post test, retention and 

interest in Math academic achievement. The results show that there is no 

significant difference between the students having different father’s 

education in pretest, post test, retention and interest in Math’s academic 

achievement. The researcher assumed that there is no significant difference 

between the students having different family monthly average income in 

pretest, post test, retention and interest in Math’s academic achievement. 

The researcher concluded that there is a significant effect of gender upon 

pretest, post test, retention and interest in math’s academic achievement. 

The Pashto speaking students assumed to be better in pretest math 

academic achievement that Sraiki speaking students and Urdu speaking 

students. The Pashto speaking students assumed to be better in post test 

math academic achievement that Sraiki speaking students and Urdu 

speaking students. The Urdu speaking students assumed to be better in 
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interest that Sraiki speaking students and Pashto speaking students. The 

Pashto speaking students assumed to be better in retention that Sraiki 

speaking students and Urdu speaking students. The researcher assumed on 

the basis of findings and discussion of the study that there is no significant 

difference between the students having different father’s occupations in 

pretest and interest Math’s academic achievement. The students having 

father’s occupation Class four/Servant assumed to be better than other 

father’s occupation wise groups in post test. The results reveals that the 

students having father’s occupation classfour/servant assumed to be better 

in rentention than other students having father’s occupation Jobless, 

Personal business, Professionals, Teacher's, Bankers, and Security Section. 

The researcher concluded that there is no significant difference between 

the students having different father’s job in pretest, post test and retention 

Math’s academic achievement. The students having father’s government 

job assumed to be same with students having father’s non-government job 

in pretest, post test, retention and interest. As well as there is no significant 

effect of father’s job learning interest of the students in mathematics. The 

researcher concluded that there is no significant effect of demographic 

attributes of the respondents in OLM and ICTs groups on pretest math’s 

academic achievement. The researcher also concluded that The Male 

students taught through ICTs assumed to be better than male students 

taught through OLM in post test math’s academic achievement. The 

results shows that the female students taught through ICTs assumed to be 

better than female students taught through OLM in post test math’s 

academic achievement. The researcher assumed that the rural students 

taught through ICTs assumed to be better than rural students taught 

through OLM in post test math’s academic achievement.  The results 

shows that the urban students taught through ICTs assumed to be better 

than urban students taught through OLM in post test math’s academic 

achievement. The researcher concluded that the student having 

government father’s job taught through ICTs assumed to be better than the 

students having father’s government job taught through OLM in post test 

math’s academic achievement. The student having non-government 
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father’s job taught through ICTs assumed to be better than the students 

having father’s non-government job taught through OLM in post test 

math’s academic achievement. The male students taught through ICTs 

assumed to be better in interest than male students taught through OLM. 

The female students taught through ICTs assumed to be better in interest 

than female students taught through OLM. The rural students taught 

through ICTs assumed to be better in interest than rural students taught 

through OLM.  The urban students taught through ICTs assumed to be 

better in interest than urban students taught through OLM. The students 

having father’s government job taught through ICTs assumed to be better 

in interest than students having father’s government job taught through 

OLM. The students having father’s non-government job taught through 

ICTs assumed to be better in interest than students having father’s non-

government job taught through OLM. The male students taught through 

ICTs assumed to be better than those students who taught through OLM in 

retention. The female students taught through ICTs assumed to be better 

than those female students who taught through OLM in retention. The 

researcher concluded that the rural students taught through ICTs assumed 

to be better than those rural students who taught through OLM in 

retention. The urban students taught through ICTs assumed to be better 

than those urban students who taught through OLM in retention. The 

students having government father’s job taught through ICTs assumed to 

be better than those students having government father’s job who taught 

through OLM in retention. The researcher assumed that the students 

having non-government father’s job taught through ICTs assumed to be 

better than those students having non-government father’s job who taught 

through OLM in retention. The researcher assumed that there significant 

effect of ICTs on math academic achievement. 
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5.5 Recommendations 

5.5.1 Recommendations for Educators and policy makers 

On the basis of the findings of the study following recommendations were 

suggested by the researcher. The researcher found that there is a significant 

effect of Information Communication Technologies instructional approach 

upon students’ academic achievement in Math’s at higher secondary 

school level. ICTs instructional approach produced better results than 

ordinary lecture method in mathematics at the higher secondary school 

level. However, the following recommendations are made for the 

educators and policy makers on the basis of data collected; 

1. Appropriate and needful devices may be given to the higher 

secondary school by the government with special reference to 

teaching learning process in mathematics. For this purpose the 

government may allocate appropriate funds to purchase and 

utilize new scientific equipment to teach and learn math at a 

higher secondary school level.   

2. At higher secondary school level, school administration and 

ministry of education both authorities may ensure the monitoring 

and steady supervision can stress the new information 

technology usage in classroom practices as well as in school's 

administrative activities. 

3. Experts may be appointed to make digital contents according to 

the curriculum for all subjects which will be available for all 

teachers of the country to run teaching learning process 

meanwhile and smoothly 

4. The government may provide full school time electricity to the 

all higher secondary schools because the most of the 

technologies cannot be used without electricity.  

5. Computer lab may provide by the government to all the higher 

secondary schools. Because most the technologies can used on 

computer and internet the availability of computer lab may 
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encourage the students to learn mathematics in new scientific 

ways.  

6. The policy makers may make the link between ICT tool and 

Mathematics curriculum at higher secondary school level.  

7. The policy makers may use a range of methods to encourage 

teachers to use ICT in their teaching to ensure equal learning 

opportunities for all students.  

8.  The policy makers may start Refreshment courses regarding the 

use of new information technologies for the teacher at the higher 

secondary school level, so that the teachers may polish their 

previous skills and learn new skills.  

9.  It is recommended for the educators to free the teachers from the 

other administrative responsibilities, which are involved in 

learning new information skills, which leads towards the better 

focus and concentration of the teacher towards learning new 

skills to teach math at the higher secondary school level. 

10. To fulfill the needs, aims and objectives of the curriculum the 

government may provide appropriate software according to the 

environment of the area. 

11. The government may planned math’s competitions on new 

technologies from school level to the national level to stimulate 

and encourage the students towards use of new technologies to 

learn math.  

12.  Laptop and mini computers given to the teachers at higher 

secondary school level to encourage the teacher and facilitate the 

teachers for learning new skills and technique , because practice 

makes and man perfect 
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5.5.2 Recommendations for further research 

Following recommendations are made for the students and the next 

researchers in this area of research: 

1. Proper training may be given to the teachers to use the new devices to 

teach mathematics at the higher secondary school level. Because 

without understanding the use of new information communication 

technologies the new devices will be useless. The pre-training teacher 

may also be trained to teach mathematics through ICTs.   

2. The studies may be conducted regarding the barriers in using new 

technologies in teaching learning process at the higher secondary 

school level. 

3. The present study was conducted in small sample size , the studies may 

be conducted of large sample size, also the present study was 

conducted on a higher secondary school level, the future further studies 

may be conducted at other educational level.  

4. The present study was conducted on a mathematics subject in future 

further studies may be conducted on other subjects (physics, chemistry, 

social studies, sports sciences and physical education etc).  

5. The study may be conducted on the interest, motivation and awareness 

of teachers towards the use of new technologies in teaching learning 

process at the higher secondary school level.  

6. In future further studies may be conducted to discover the specific new 

technologies which will be appropriate for the environment of KPK 

province at higher secondary school level.  

7. The research may be conducted in rural and urban area of the KPK 

province with aim to investigate which kind of new technologies may 

be appropriate for rural students and for urban students. 

8. The researcher hopes that this study will encourage other researchers to 

conduct follow- up research in the field of ICT in education. Teacher 

ICT usage is still in its early stages of implementation and further 

research should therefore be encouraged and welcomed. 

9. Information and Communication Technology can be included as a core 

subject at B.Ed and M.Ed courses. The curriculum designers should 
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integrate ICT as one of the units in each subject which will help the 

teachers to develop learning materials for each subject    

10. Some studies may be conducted regarding the factors affecting using 

new technologies at the higher secondary school level.  

11.  The future researcher may introduce new model of new technologies, 

teaching at a higher secondary school level which may be according to 

the need of specific area which will speed up the teaching learning 

process at the higher secondary school level.  

12. For the better motivation and stimulation of the teachers the 

government and concerned authorities may announce some incentives 

to those teachers who regularly use ICTs instructional approaches to 

teach math at a higher secondary school level.  

Concluding comments 

The current study found that the ICT instructional approach is much 

better than the traditional method of teaching at higher secondary level 

in the subject of mathematics. The results showed that the use of ICT 

acts as a catalyst for improving the quality of education and the student 

performance. The study’s findings can benefit policy makers who 

design ICT-based curricula and provide ICT infrastructure for higher 

secondary schools in Pakistan. Through the implementation of the 

results of the study, the mathematics performance could be improved in 

Pakistan. Moreover, the study’s results can help narrow the current 

digital divide, by providing a high-quality education to Higher 

secondary schools in Pakistan. However, the management has to take 

the bold steps for the implementation of ICT at the higher secondary 

level, because most of the schools in Pakistan do not have the relevant 

softwares for the teaching of mathematics. There is poor ICT 

infrastructure, lack of leadership support, no school planning, and ICT 

competency of the teachers in the territory.The ICT implementation 

and its teaching in Pakistan could be possible through the collective 

efforts of the teaching and the management cadres in Pakistan. The 

policy makers should be aware of the benefits of the ICT and make 
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policies for the true implementation of the ICT instructional approach 

at the higher secondary level in Pakistan. 
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Appendix-A 

PRE TEST 

1. (1 +
1

𝑎
+

1

𝑏
+

1

𝑐
)is a factor of.  

a) |
1 + 𝑎 0 0

1 𝑎 + 𝑏 1
1 1 1 + 𝑐

|   b) |
1 + 𝑎 0 0

1 0 1
0 1 1 + 𝑐

|   

c) |
𝑎 1 0
1 𝑎 1
1 1 𝑎

|    d) |
1 + 𝑎 1 1

1 𝑎 + 𝑏 1
1 1 1 + 𝑐

|  

2. |
𝑎2+𝑏2

𝑐2 𝑐2

𝑎2 𝑏2+𝑐2 𝑐2

𝑎2 𝑏2 𝑐2𝑎2

|= 

a) a2b2c2  b) 4a2b2c2  c) 4abc  d) None   

3. If A=[
3 −5

−4 2
], then A2-5A=  

a) 1   b) 141  c) 0   d) None of 

these   

4. A and B be two square matrices and if their inverse exist, the (AB)-1=  

a) A-1B-1  b) AB-1  c) A-1B   d) B-1A-1  

5. If [
2 0 3
1 𝑦 3

] =2 [
1 𝑥 8
0 2 −1

] 

a) x=0,y=4  b) x=-1,y=2  c) x=2,y=3  d) x=3,y=4  

6. Cofactor of an element aij denoted by Aij is.   

a) (-2)i+j  b) Mij   c) (-1)i+j Mij          d) None of 

above   

7. A square matrix A= [aij] is lower triangular matrix when:   

a) aij=0 for all i<j b) bij=0  c) cij=0  d) dij=0  

8. A square matrix A = [aij] is upper triangular when.   

a) cij=0  b) bij=0  c) aij=0 for all i>j d) dij=0  

9. The square matrix A is skew-symmetric when At=0.  

a) -B   b) -C   c) -A   d) -D  

10. The square matrix A is skew Hermitian, when (A̅)t=.  

a) A̅   b) At   c) -A   d) A  

11. An equation of the form ax + by = k is homogeneous linear equation when:   

a) b = 0, a = 0    b) a = 0, b  0  
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c) b = - 0, a  0   d) a ≠ 0, b  0, k = 0  

12. For non-trival solution |A| is:    

a) A=0  b) A̅=0  c) |A|=0  d) A1=0  

13. Trival solution of homogeneous linear equation is:   

a) (1,1,1)  b) (1,2,3)  c) (1,3,5)  d) a, b and 

c   

14. The equation (cos p -1)x2+x(cos p)+ sin p = 0 in the variable x, has real roots, 

then p can take any value in the interval.   

a) (0,2 𝜋)  b) (-𝜋,0)  c) (−
𝜋

2
,

𝜋

2
)  d) (0, 𝜋)  

15. If the roots of x2 + ax + b + 0 are non-real, then for all real x,x2 + ax + b is.    

a) Negative   b) Positive   c) Zero  d) Nothing can be 

said   

 

16. The values of x which satisfy both the in equation x2-1 0 and x2 – x 2  0 lie 

in.   

a) (-1,2)  b) (-1,1)  c) (1,2)  d) {-1}  

17. Let the equation ax2-bx+c= 0 have distinct real roots both lying in the open 

interval (0, 1 where a, b, c are given to be positive integers. Then the value of 

the ordered tripled (a, b, c) can be.    

a) (5, 3, 1)  b) (4, 3, 2)  c) (5, 5, 10  d) (6, 4, 1)  

18. If the root of ax2 – bx – c =  0 change by the same quantity, then the 

expression in a. b. c that does not change is.  

a) 
𝑏2−4𝑎𝑐

𝑎2   b) 
𝑏−4𝑐

𝑎
   c) 

𝑏2+4𝑎𝑐

𝑎2   d) None of 

these    

19. p,q,r and s are integers. If the A.M. of the roots of x2-px + q2 = 0 and G.M. of 

the roots of x2 – rx + s2 = 0 are equal, then.   

a) q is an odd integer    b) r is an even integer 

c) p is an even integer    d) s is an odd integer   

20. if𝛼,𝛽 are the roots of ax2+bx+c=0 and 𝛼 + ℎ, 𝛽 + ℎ are the roots of 

px2+qx+r=0, then h=.  
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a) 
𝑏

𝑎
 - 

𝑞

𝑝
   b) 

1

2
 (

𝑏

𝑎
−

𝑞

𝑝
)  c) -

1

2
(

𝑎

𝑏
−

𝑝

𝑞
)  d) none of 

these   

21. if the roots of ax2+bx + c = 0 (a > 0) be greater than unity, then.   

a) a + b c = 0 b) a + b + c > 0 c) a + b + c < 0 d) None of these   

22. if p, q  {1,2,3,4}, the number of equation of the form px2 + qx + 1 = 0 having 

real roots is.    

a) 15   b) 9   c) 7   d) 8  

 

23. if x is real, then the expression 
𝑥2+34𝑥−71

𝑥2+2𝑥−7
.   

a) Lies between 4 and 7    b) Lies between 5 and 9  

  

c) Has no value between 4 and 7  d) Has no value between 5 and 9  

24. for the equation |x2|+|x| -6 =0, the roots are.   

a) One and only one real number  b) Real with sum one  

c) Real with sum zero    d) Real with product zero   

25. root of the equation 3x-1+31-x =2 is.   

a) 2   b) 1   c) 0  
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Appendix-B 

POST TEST 

26. Which of the following function form 1 to itself are bi-jective?. 

a) F (x)=x+3    b) F (x)=x5    c) F (x)=3x+2 d) F (x)=x2+x. 

27. If the function f (-∞, ∞)  B defined by f (x)= -x2+6x-8 is bi-jective, then b =.  

a) [I, ]         b) (-∞,I )      c) (−∞, )  d)  None of these.  

28. The value of the parameter a, for which the function f (x)= I+ax , a 0 is the 

inverse of itself, is.    

a) -2  b) -1  c) 1  d) 2.  

29. If f(x) = x3 -2x2 +4x-1 then f(-2)=?.  

a) 0   b) -25  c) 5  d) 45 

30. Which is not included in the domain Cos-1 x,   

a) 0   b) 1  c) -1      d) 2 

31. Which is an explicit function.   

a) y = x2 + 2x -1  b) x2+xy+y2=2 c) 
𝑥𝑦2−𝑦+9

𝑥𝑦
=1      

d) All of these.  

32. The Domain of f(x) = log x is,      

a) [0, ∞]   b) (0, ∞)  c) [0, ∞[ d) [∞, ∞],  

33. A function F(x) is called even if. 

a) F(x) = F(-x) b) F(x)=F(-x)  c) F(x)=-F(x)  d) 2F(x)=0 

34. 𝑙𝑖𝑚
𝑥→0

  
𝑥−2

𝑥
is    

a) 1  b) 0  c)-2  d) 3 

35. Graph of the equation x2+Y2=4 is.  

a) a circle   b) an ellipse   c) a parabola  d) a square 

36.  Domain of y = csc x is .  

a) R – n𝜋, n𝜀 I b) R  c) R -
𝑛𝜋

2
, 𝑛 ∈ 𝐼 d) all negative Integers   

37.  In the function v=
4

3
𝜋r3, V is a function of.   

a) 
3

4
   b) r      c) v   d) 𝜋 

38.  Domain of √4𝑥 − 𝑥2 is. 

a) R/[0,4]   b) R/(0,4) c) (0,4) d) [0,4].  
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39.  Range of f(x) = 
𝑥2+𝑥+2 

𝑥2+𝑥+1
.   

a) (1, ∞)  b) (1,7/3)  c) (1,7/5)     d) (1,11/7) 

40.  𝑙𝑖𝑚
𝜃→0

  
𝑆𝑖𝑛𝜃

𝜃
 is equal to: 

a) 2  b) 1  c) 5  d) 0 

41. Y=
𝑒𝑥+1

𝑒𝑥−1
, than 

𝑦2

2
+

𝑑𝑦

𝑑𝑥
=    

a) 1   b) -1  c) 
−1

2
  d) 

1

2
 

42.  Y = xtan 
𝑥

2
, then (1+cosx) 

𝑑𝑦

𝑑𝑥
-sinx=. 

a) xy  b) y  c)  0  d) x 

43.  The parametric equation of a curve are x = 𝑡2, 𝑦 =  𝑡2 then. 

a) 
𝑑𝑦

𝑑𝑥
=

3𝑡

2
  b) 

𝑑𝑦

𝑑𝑥
= 𝑡5  c)

𝑑𝑦 

𝑑𝑥
= 5𝑡4

 d) None of these  

44.  The velocity of a particle moving along a straight line is given by v = 3t + 𝑡2 

the acceleration of the particle after 4 seconds from the start is.   

a) 4   b) 11  c) 26      d) None of these 

45.  The distance s of a particle in time t is given by s = 𝑡3 − 6𝑡2 − 4𝑡 − 8. Its 

acceleration vanishes at t=  

a) 1  b) 2  c) 3     d) 4 

46.  If s = 2𝑡3 − 3𝑡2 + 15𝑡 − 8. Is the equation of motion of a particle, then its 

initial velocity is.    

a) 8   b) 15  c) -6  d) None of these 

47. The equation of motion of a stone thrown vertically up wards is s=ut-4.9𝑡2 the 

maximum height attained by it= .   

a) 
𝑢2

9.8
  b) 

2𝑢2

4.9
  c) 

𝑢2

19.6
  d) None of these 

48.  If c is a constant number and if f is the function defined by the equation 

f(x)=c for all values of x, then f is differentiable at every x and f is defined by 

the equation f(x)=____.  

a) f  b) I  c) C  d) 0 

49.  Second derivative of y = 𝑥9 + 10𝑥2 + 2𝑥 − 1 at x = 0 is.  

a) 10  b) 20  c) 12  d) 1 

50.  Derivative of strictly increasing function is always?  

a) Zero   b) Positive c) Negative   d) Both (A) and (B) 
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Appendix-C 

 

INTEREST INVENTORY 

SCHOOL:____________________________ 

GROUP:_____________________________ 

STUDENT’S ROLL NO:________________  

STUDENT’S NAME:___________________ 

Dear Student, 

Read the following statements carefully and put a tick in the relevant column that is 

most suitable to you. The numbers in the columns represent the following. 

Strongly agree  =5 

Agree   =4 

Undecided  =3 

Disagree  =2 

Strongly Disagree =1 

 

SNO ITEM 5 4 3 2 1 

1 Classroom environment was  fit for learning      

2 Classroom environment was  misfit for learning      

3 The atmosphere of the class was relaxed      

4 The atmosphere of the class was tensed      

5 Teaching methodology was interesting.      

6 Teaching methodology was boring.      

7 Content presentation was very good.      

8 Content presentation was very bad.      

9 This teaching method motivated me to learn      

10 This teaching method decrease my motivation to 

learn 
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11 This teaching method increased my interest to learn      

12 This teaching method decreased my interest to learn      

13 This teaching method was a fun way to learn      

14 This teaching method was quite boring      

15 I was fully concentrated towards the lesson      

16 I could not concentrate on the lesson      

17 This teaching method helped me learn quickly      

18 This teaching method decreased my pace of learning      

19 I enjoyed learning in the class      

20 I did not enjoy learning in the class      

21 I was a passive listener in the class      

22 I participated in different activities in the class      

23 This teaching method kept me enthusiastic 

throughout the class 

     

24 This teaching method decreased my enthusiasm in 

the class 

     

25 Understanding different concepts became easy for 

me 

     

26 Understanding different concepts became difficult 

for me 

     

27 This teaching method confused me      

28 This teaching method made my ideas clear      

29 This teaching method helped me retain the lessons      

30 This teaching method did not help me retain the 

lessons 

     

31 This teaching method kept me engaged throughout 

the session 

     

32 I remained most of the time free in the class      

33 This type of teaching method may be used for other 

subjects also 

     

34 This type of teaching method may not be used for 

other subjects  
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35 I hate this teaching method      

36 I love this teaching method      

37 The lessons were well planned      

38 The lessons were not planned      

39 This teaching method was innovative      

40 This teaching method was not innovative      

41 I was looking here and there during the class      

42 I could not look here and there in the class as I was 

busy in learning 

     

43 The content was explained very well      

44 The content was not explained very well      

45 Time management was good in the class      

46 Time was not properly managed in the class      

47 This teaching method supports authoritative way of 

teaching 

     

48 This teaching method supports democratic way of 

teaching 

     

49 This teaching method was logical      

50 This teaching method was not logical      

51 This teaching method arose my thinking      

52 This teaching method did not arise my thinking      

 

 

 


